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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0A0B K (OPMUPOBAHUIO COJIEpKaHUS Y4eOHOro MpeaMeTa
«buonorus» cocraBuiaM: KoHUenTyaneHble nojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIel, COAEpKaHMSA, pe3yJbTaToB OOydeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1ENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHErO
obmero oOpa3oBanusi B Poccuiickoit @Denepanuu, a TakkKe IOJIOXKEHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MIO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUN
CYILLIECTBOBAHMS YesoBeuecKoro odmiectBa. COIMNIACHO HAa3BaHHBIM IOJIOXKEHUSM,
OIpe/ieNIeHbl OCHOBHBIE (PYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosiorun Ha€r MpeAcTaBiIeHUE O LesIX, 00 oOuieit
cTpareruu OOy4yeHUs, BOCHUTAHMS U pPa3BUTUS OOYyYarOIIMXCS CpEeACTBAMHU
yueOHOro mnpeamera «buonorus», omnpenenser o0A3aTENbHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeielieHHe MO pas3jiellaM M TeMaMm,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3YyUEHUsI Y4EOHOro Marepuaia ¢ y4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€d, JIOTUKH 00pa30BaTEIHLHOIO
npoluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nporpaMmme 1o OHONOIMM TakXKe Y4YMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM M NPEIMETHBIM pPe3yJibTaTaMm
oOyueHuss B (POpPMHpPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIIHLHOU
NeSATEeIbHOCTH/YIEOHBIX JEHCTBUNM OOYydYaloIMXCSd 10 OCBOCHMIO COJACpIKAHUS
OMOJI0rHYecKoro o0pa3zoBaHusl.

B nporpamme no 6uoniorun (10—11 xmaccel, 6a30BbIN YPOBEHB) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OHOJIOrMM, Oyiarojapsi 4emy B Hel
MPOCMAaTPUBAETCSl  HAMpPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(opMupOBaHHEM  E€CTECTBEHHO-HAyYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpHEHTAlN{ JIMYHOCTH, SKOJOTUYECKOIO MBIIIJIECHUS, IPEICTABIECHUN O 3[0pPOBOM
oOpase KU3HU M OEpEeKHBIM OTHOILIEHHEM K OKpY’Kalolled HPUpOIHOU cpene.
[ToaTOMy Hapsny ¢ M3y4eHHEM OOIIEOMOIIOrMYECKUX TEOPUM, a TAK)KE 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJIyYEHHBIX 3HAHUI B MOBCETHEBHOM XKU3HU ISl PEIICHUs MPUKIIAJAHBIX 33]1a4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEIACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
T€HETUYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHHUS AKOJIOTMYECKU
1e1ecoo0pa3Horo MOBEACHUS B OKpYXalollell MNpUpOAHON cpee, aHanu3a
BJIUSHUS XO3SMCTBEHHOW AEATEIBHOCTH YEJIOBEKAa HA COCTOSIHUE NPUPOAHBIX H
VCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHUE BHUMaHUS K IMPHUKJIAJIHON HAIPABIEHHOCTH
ydaeOHoro npeaMera «bruonorus» mpoaUKTOBAHO HEOOXOIMMOCTBIO 0OecTeUeHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3a7[ad MKOJIbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KoTopas mpeanonaraet (opMUpOBaHHE Y  OOyYaronIUXcs
CIIOCOOHOCTH aIallTUPOBATHCA K MW3MEHEHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpenHero o0Iero o0pa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOYHAIONIMXCS MPEICTABICHUNA O
HAyYHOW KapTHHE MHpa, paciiupsieT U o0oOIIaeT 3HaHUA O KUBOW mpHpone, e€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLMM, CO3MAET
yCIIOBUS  JJisi:  TO3HAHWS  3aKOHOB  JKMBOM  mpuponbl, (GHOpMHUPOBAHUS
(GYHKIMOHATBHOM TI'PAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHoro ooOpasza
KU3HH, YKOJIOTHYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOIIECHHS K )KUBOM MPUPOJIE
U YEIIOBEKY.

bonbiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE IS PELIEHUS] BOCIIUTATEIbHBIX U
pa3BHUBAIOIIMX  3aJad  CpelHero  obmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3yuenue 6uonoruu odecreynBaeT yciaoBHs Ui (GOPMUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W HWH()OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HHTErpalMyd OHOJOTMYECKHX 3HAHHUHA C
MPEICTABICHUSIMHU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, PUBUKHU, XUMUU
u reorpaduu. HazpaHHbie TOJIOXKEHHUS O MpPEJHA3HAUYCHUM Y4EeOHOTO MpeaMeTa
«buonorus» cocTaBWJIM OCHOBY U1 ONPEACIECHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEp)KaHUs, MPEACTABICHHOTO B IMpOrpamMMme 0
ounonoruu.

Ot60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMI KyJIbTypOCOOOpPA3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPHIM OO0yYaroIuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHWs, 3HAUUMBbIC IS
dbopmupoBaHus 00IIEH KyJbTYphl, ONpPEACISIONINE aJeKBAaTHOE TOBEJCHUE
YyeJjoBeKa B OKpY’Karollel MPUPOAHOUN cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
XKU3HU U MpakTUYecKo aesitenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIy>KaT OCHOBOM /1Jisi ()OPMHUPOBAHUS
IIPEJACTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
LIEHHOCTHBIX  OpPUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alWU
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJACpKaHUA Y4eOHOr0 MaTepuayiia B MporpaMMe I0
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHHs 3HAHUU 00
OTJIMYUTEIHHBIX OCOOCHHOCTSIX KHBOUW MPUPOJIBI, O €€ YPOBHEBOWM OpraHU3AINH U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIONINE COJIEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozasl
HAy4yHOTO Mo3HaHusm», «KieTka kak Ouosiornueckas cucrema», «OpraHu3zM Kak



ouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasue OpraHMYECKOro MHUpPay,
«OBOJIIOLMS AKUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp u3yuyenus yuebHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE —
OBJIQJICHUE  OOYYalOIIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHu3alluil JKUBBIX CHUCTEM Pa3HOIO paHra U MpUOOpPETEHUE YMEHHM
UCIOJIb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JCHCTBUM B OTHOLIEHHMH OOBEKTOB
’KUBOU MPUPOJIbI U PEILICHUS Pa3IUYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTmxeHue 1enu u3ydeHus: ydeOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI 3HAaHUM O OHMOJOTMYECKHX TEOPHSX,
YYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIYKAaIIUX OCHOBOU
g (HOpMHUPOBaHMS MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE MHUPA, O
METO/aX HAay4YHOrO IMO3HAaHMs, CTPOEHUH, MHOTOOOpa3Huh U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHS OpraHU3allid, BBIAAIOUINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupoBaHHE y OOYyYarOIIMXCS IO3HABATENbHBIX, HHTEJUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLECCe aHAIM3a JaHHBIX O MYyTAX pPa3BUTUS B
OMOJIOTUM HAy4HBIX B3IVISAOB, UJEH U TOJAXOJ0B K HM3YyYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy oOyyarommxcs oOmel KyiabTypbl, (YHKIUOHAJIbHOU
IPaMOTHOCTH, Pa3BUTUE YMEHHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPYKAIOLIETO
MHUpa >KMBOW MPUPOJbI HA OCHOBAaHWUU 3HAHUWA W OMNBITA, MOJYYEHHBIX MpU
M3yYEeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YaIOIIMXCS YMEHWH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOrMYECKUX 3HAHUI B MPaKTUYECKOW JAESITEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHMBOMU
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEM, COOIIOACHUS STUUECKUX
HOPM TIpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0OBaHUI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEICTBUI CBOEH AESATENHHOCTH 110 OTHOLIEHUIO K OKPY’KaIOIIeH cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COOJIOJCHUE Mep MPOPUIAKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero obOpazoBaHusi «buosorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0OA3aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOISALIUM B
cocTaB NpeaMeTHOM o0aacTh « EcTecTBeHHO-HAayUHbIE IPEIMEThD.



Jlst m3ydennst 6uojoruy Ha 6a30BOM YPOBHE CPEHEro 001Iero o0pa3oBaHus
otBOoAMTCS 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buosnorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMH HayKamH, (Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOMW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl T0O3HAaHUS KUBOUM IPUPOABI (HAOIIOECHUE, SKCIIEPUMEHT, ONTMCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJETUpPOBaHUE, CTaTHCTHYecKas o0paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPTraHU3aIMS.

Kusbie cucTembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHH OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
YKUBOU MPUPOABD.

Oo6opynoBanue: Mmojiensb moJiekyinsl JIHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KIETKHU.

XUMHAUYECKHN COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. I[loanepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAsl, BTOpPUYHAs, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHME CBOMCTBa OenkoB. buomornueckue
GyHKIHUU OEIKOB.



depmenTtsl — Owonormyeckue Karanuzatopel. CtpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Burtamunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuabel - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
Hesutoo03a). buonornueckne GyHKIUU YIII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'MapodUIBHO-
ruapodoOHbIe  cBoOWcTBA. buomormueckwe QyHkmum aunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunosesie xkucinorel: JIHK u PHK. Hykineotuasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne u ¢pynxunuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorust — Hayka o kieTke. KineTtounas Teopust — mpumMep B3auMOJICHCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Knerka kak menoctHas s>xkuBas cucrtema. OOmme mNpU3HAKK —KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, mosiekynbl JIHK kak reneruyeckuid ammapar,
cUCTeMa CUHTE3a OeJKa.

Tumnbl KJIETOK: JyKapuoTHUecKas M Mpokapuotuyeckas. (OCOOEHHOCTH
CTpPOEHHUS MpOoKapHoTHYecKoM KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOM U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. Llutonnazma u eé
opranounbl. OnnomeMOpannbie opraHounbl kieTku: OIIC, ammapar ['onbmxkwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIETKWA: MUTOXOHJIPUU, IUIACTHUJIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpTraHouJbl KJETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJIM, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sijipa: sigepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxiun, K. M. bap.

Hwnarpammsbl:  «PacnpeneneHne XMMUYECKMX 3JEMEHTOB B HEXWBOU
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuel u cxembl: «llepuonuueckas TabaWIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJbD, «brocunTtes 6enka», «CTpoeHre MOJIEKYJIbl OeTKay,
«Ctpoenue dpepmentayn, «Hykneunonbie kuciotel. JJTHK», «CtpoeHne MoJeKybl



AT®», «CTpoeHHe 3yKapUOTHUECKOW KIIETKN», «CTpOECHHE KUBOTHOWU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHE NPOKAPUOTHUYECKON KIIETKWY,
«CtpoeHnue sapa KIETKW», « Y TIEBOAbD, «JIumuIpm.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOM, O0O0OpYy/IOBaHHE JMJii MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHs KIETOK pPacTCHH,
KUBOTHBIX W OaKTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OMHUCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL (SHEPTeTUYECKUT OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMS BEIECTB M JYHEPrUM B TOHUMAHUU
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsblil. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas ¢a3sl (orocuHTe3a. Peaxiuun
dboTocunTeza. DPphekTuBHOCTL (HOTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a NSl KU3HU
Ha 3emiie. BiausHue yciioBuil cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMEH B KIIeTKe. PaciiemnieHue BEIIeCTB, BBIICICHUE WU
AKKyMYJIUPOBaHUE DSHEPruM B KIJETKE. JTamnbl JHEPreTUUecKOro oOMeHa.
I'mukonu3. bpoxenune u ero Buibl. KHCIOpOAHOE OKHCIIEHHWE, WU KIETOYHOE
JbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peakuum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanusi reHerndeckoit wHGopManuu B KieTKe. ['€HETHYECKU KOJ MU €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTM CTPOCHUSI M KU3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesHn pacTeHuid, >XMBOTHBIX M 4YEJIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc mmmynonedunura venoeka (BUY) — Bo3oynurens CII/la.



OOpatHast ~ TpaHCKpWUMNIMs,  peBepraza W  uwHTerpasa.  [IpodmmakTrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBAHUI.

JleMoHCTpauuu:

[Toptpetsr: H. K. Kosbnos, JI. Y. iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tunbl nuTaHus», «Metabomuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit ooOMen», «Ximoporiacty, «Potocuntes», «Ctpoenue JITHKY,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Koy,
«Bupyco», «bakrepuodarny, «CtpoeHue u xku3HeHHbIA 1K Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukaun «Yasoenue JIHK u tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIETKU», Mojielb cTpykTypsl JIHK.

Tema 5. PazmHokeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza m mutos.
[Ipomeccsl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAOOp — KapUOTHII.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[utonornyeckue OCHOBBI PA3MHOKEHHUSI M  HWHJIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragun murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAUIX MUTO3a. BUOIOrMYecKuil CMBICT MUTO3A.

[Iporpammupyemast ru6esb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
pPa3MHOXXEHUSA: JIEJICHUE HA/IBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIUU.

[TosoBoE pa3sMHOXKEHUE, €r0 OTIAUYMS OT OECIIOIOTO.

Meiio3. Cragun menosza. IIponeccsl, mpoucxonasimue Ha CTaausax Meno3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosnornueckuii cMmbICI U
3Ha4YeHUE MeKo3a.

['amerorenes — mporecc oOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U SIMYHUKA. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (ClepMaro30ui, SHIEKIeTKa) — CIepMaTOreHe3 M OBOTEHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHes. IloctamOproHanbHOe pa3BUTHE. THITBI
OCTAMOPHOHAILHOTO PAa3BUTHS: NPSIMOE, HEmpsMoe (JTMYMHOYHOE). BrimsHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pazButue pactenuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenmity, «Jlenenue KieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocomebly, «Kierounslii mukin», «Pemmukanus JIHK», «Mutos»,
«Meiio3», «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIEKONMUTAIOIINUX U
4eJI0BeKa», «OCHOBHBIC CTAJIMU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOTIPEINApATHI «CniepmMaTo30u sl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHas MOJIENb-alllUIUKaus «JleneHne KIeTkw», MOJelb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabota Ne 4. «M3yueHue CTpPOCHHUSI TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpPEnaparaxy.

Tema 6. HaciieicTBEeHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U SMOPHOJIOTHH B CTAHOBJIICHUH TEHETHUKH. BKiIagm poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETUKH. METOJbl TEHETUKH (THOPHI0IOTHICCKHM,
LIUTOTE€HETUYECKUM, MOJEKYISIpHO-TeHETUUYeCKui). (OCHOBHBIE TI€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, ycTaHOBIeHHBIE I'. MeHaenem.
MoHorubpuiHOe CKpellMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoJieHus1. IIpaBuino JOMUHMpOBaHMS. 3aKOH pACHICIJICHUS MPU3HAKOB.
['unioresza unctotel rameT. [1loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpenMBaHuWe. 3aKOH ~ HE3aBUCHMOIO  HAcCJeIOBaHUS
npu3HakoB.  lluToreHeTMUecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
AHanu3upymolee ckpenpanue. Mcnonp30BaHne aHaIM3UPYIOIETO CKPEIMBAHUS
JUISL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CuerienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHHUIO IeHOB. HapylieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHI'OBEpa.

XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH. [ €HETUUECKHUE KAPTHI.



['enetuka nosia. XpoMOCOMHOE OMpeAeseHue mona. AyTOCOMbl U MOJOBbIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporaMeTHble opraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHAcHEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapuaIlMOHHAS KPUBasl.
Hopma peakuum npusHaka. KomndecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TeHOTUIIUYECKas, W3MEHUYMBOCTh. KomOMHaTHBHAas
U3MEHUYMBOCTh. Meio3 U TMOJIOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOU
M3MEHYMBOCTH. MyTarimoHHas U3MEHYMBOCTh. Kiaccudukarust MyTaiuii: TeHHEBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HAClIeICTBEeHHON n3MeHunBoctr H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTD.

['enernka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IMTONCHETUUCCKUIM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, N'CHOTUIIMPOBAHUE, B TOM YMUCJIE C MOMOULIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00J€BaHUS YENOBEKA: TEHHbIE O0OJIE3HH,
00JIe3HU C HACIEICTBEHHON MPEeapacoioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIMIIBI
3I0pOBOTr0 00pa3a >KW3HH, AMATHOCTUKU, MPOMUIAKTUKHN U JICYCHUS TEHETUYECKUX
Oomne3Heil. MeanKo-rTeHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
TE€HETUKH B MPEOTBPAIICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHU YeIoBEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupt u  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAHUE M €r0
UTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpumHoe  CKpelrBaHUEY,
«lluronornuecknue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS, «Mernos»,
«B3auMoJelCTBUE  AJUIEIBHBIX T'E€HOB», «l €HETMYECKHE KapThl PACTCHUH,
KUBOTHBIX WU 4YeJOoBeKa», «l'eHeTwka mosna», «3aKOHOMEPHOCTH HACJIEAOBaHMS,
CLUEIUIEHHOTO C mnoyiom», «Kapuotumbl dYenmoBeka U KUBOTHBIX», «Buisl
U3MEHUYMBOCTHY, «MoaudukanroHHas HW3MEHYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarlmoHHast ”3MEHUYHUBOCTH.

OO6opynoBaHue: MoJeIU-anmuuKauu  «MOHOTHOPUIHOE —CKpEIIMBAHUE,
«Hemomnoe nmomuHMpoBanue», «JlurmbpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3odunay (Hopma, myTtanuu
(GopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopaTtopHas padota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3ydenne MoauUKaITMOHHOW N3MEHIUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y Jpo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHWE U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexkuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W MPOLECC. 3apOXKJICHUE CEIICKIMU U JOMECTUKAIA.
Yyenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEeHTpbl MPOUCXOKAECHUSA JOMAIIHUX KUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI ceNeKIKU. MacCoBbIi U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM PAcCTEHWH M KUBOTHBIX. OIEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHusA. CKpelnMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanus u €€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIOWJIOB. JIOCTMIKEHUSI CENeKUUH PACTEHUW, >KUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3manusi pexomoOuHanTHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okoslornueckre W dtuyeckue  npobnembl. MO - reHeTHuyecku
MOJIU(ULIUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuipel U cxeMbl: KapTta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuin», «I[lopoapl qoMaHuX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenmity, «Otnanénnas rudbpuauzanus», «PadoTe akagemuka M. @. MBanosay,
«Jlomunnounus», «OO0beKTH OuotrexHosorum», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U nepeHoCc reHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYeCKue padoThI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHKEHHS CEJEKIMH PAcTEeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[Ipennochlku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOpUU. OBOJIIOIMOHHAS
Teopus U €€ MecTo B OHOJOTHH. BiusHue 3BOJIOIMOHHON TEOpPUM HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUS BHJIOB B MAJCOHTOJIOTMYECKOW JIETOMUCH, NEPEXOJHbIE (HOPMBIL
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3auuusl SMOPHUOHOB pPa3HbIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTel y BceX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapunHa. IIpennoceulkM BO3HMKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHJIbI 3BOJIONUMU BUIOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOXEHUE NPU OIPAHUYEHHOCTH PECYPCOB, HEOMNpEIEIEHHAs MU3MEHYUBOCTD,
0opb0a 3a CyIecCTBOBaHUE, €CTECTBEHHBI OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) n € OCHOBHBIE MOJTOKEHUS.

Muxkpoasosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymue cuiibl ((pakTopbl) BOJIONHMKM BUAOB B Ipupojae. MyTallmoOHHBIN
npoiecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynslMOHHBIE BOJHBI W Jpeiid
reHoB. M30s1us 1 MUTrpanus.

EctecTBeHHBbII 0TOOp — HampaBistommi ¢akrop 3Bojouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ynbTarT 3Bojonuu. [Ipumeps
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UIHOATATITAIIH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHble  (HOPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IK0JIOrHIECKOe.

MakposBomonus.  DopMbl  3BOJIOLMU:  (UIETHYECKasA, JUBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxkIeHHEe OT HeCleUHaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenuanu3anys. AJanTUBHAS paguanusl.

JleMoHCTpauuu:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuiel u cxembl: «Pa3BuTHE OpraHMYecKOro MUpa Ha 3emiie», «3apoIbIIT
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoprOBI  3a
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «[lomymsuum»,  «MyTrauuoHHas
U3MEHUUBOCTBY», «ApoMopdosbdy, «Manoamantamun», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBaHue», «IIpucrmoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHne», « IKOJIOTHIECKOE BU000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMA THIIAMH OKPACKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKuus «lIpumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJIe’b «OCHOBHBIEC HApPaBICHUS ABOJIOLMNY, 00bEMHAS MOJCIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas xkapta wmupa, koiuiekuus «DopMbl COXpPaHHOCTHU
WCKOIAEMBbIX JKUBOTHBIX M pacTeHul», Monaenb ammmkanusa «llepekpéct
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue Hacexkomoro», «Pa3Butne
JATYHIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPHUILEB U
OKpacKu Teja).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB IO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «OnucaHue MpuUCOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBHOIO XapAKTEPA.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHayuHbIE TpPENCTABICHUS O 3apOXKACHUM >KU3HU. HaydHble THUNOTE3bI
BO3HUKHOBEHHUSI KW3HU Ha 3emiie: aOuoreHe3 U TMaHCHepMusl. XUMHUUYECKas
ABOJIIONMSI. AOUMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON 3BOMIONNN. HauanbHbIE 3Tamnbl
o6uonornueckoi sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHS.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
npotepo3oiickas Hpbl. [laneo3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOTO MHpa KaK OTpakeHHE »3Boouud. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHS YesloBEeKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3INyUs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuiabl  (dakrtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHUMBOCTb M  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TrOTOBJICHHE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONMUTEKH, YemoBek
yMenbi, YemoBek npsAMoxonsmmi, YenoBeK HeaHIEpTaIbCKUM, YemoBek
pa3yMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpPEMSl CYIIECTBOBAHMS, O0JIACTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHUSL.

YenoBeueckre pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBCTpaJioWjaHas  (PKBATOpHAIbHAs),  MOHIOJIOHMIHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  IPENCTaBUTENIEH
YEJIOBEUECKUX pac K YCJIOBUSM CYIIECTBOBaHUA. ENMHCTBO 4eJIOBEUECKHX pac.
Kpuruka pacusma.

JlemoHCTpanuu:

[Toptpersr: ®. Pemqu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl n cxembl: «Bo3aumkHoBeHHe COTHEYHON CHCTEMbI», «Pa3BuThe
opraHvueckoro mupa», «PactutenbHas  kinerka», <«OKHMBOTHas  KIIETKay,
«IIpokapuoTnueckas kierka», «CoBpeMEHHas CHCTEMa OpPraHM4YECKOro MUpPay,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOpPAa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YEJOBEKa», «JllpeBHenmue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeYECKHUE pachDy.

O6opynoBaHue: Myspku - «[IpoucxoxkaeHnne — denoBeka» — (OFOCTBI
aBCTPAJIONMTEKA, MUTEKAHTPONA, HEaHJEpPTablla, KPOMAHBOHIIA), CJENKUA WIA
U300pKEHHUS KAaMEHHBIX OpYJIud MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyomia, ckpebiia), TEOXpoHOJOTMYecKass Talnuua, KoJulekuus «DopMmbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAEMBbIX OCTATKOB PacTeHU U
KUBOTHBIX B KOJUICKIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUEeCKUN My3ei).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

OKOJIOTHS KaK HayKa. 3aJlayd U paszielibl SKOJIOTruu. MeToabl 3KOJIOTHYECKUX
UCCIIET0BAHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JAYIIHAsA, MOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Okonorudeckue ¢akropel. Kiaccuduxamus -skosornyeckux (akTopos:
abnoTtuuyeckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeHcTBHE HSKOJOTHYECKHUX
(hakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DaKTOpOB.
buonornueckne puTMBl.

buortnueckue (bakTophI. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasurusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIIU3M,
HeWTpanmu3M. 3HaueHHE OWOTHYECKUMX B3aUMOJEWUCTBHM I CYIIECTBOBAaHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyjasiuuu. OCHOBHBIE IIOKAa3aTEIH
HNOMYJISAUMU: YHUCIECHHOCTb, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMuKa 4UCIEHHOCTH MOIYJISIUN U €€ peryJssaius.

JlemoHCTpauuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapta «IIpupognsie 30HbI 3emun», «Cpeabl 0OUTaHUS
opranuzmoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble M NpaKTH4YeCKHe padoThbI:

JlaGopatopHas padota Ne 3. «Mopdosioruyeckrie 0cCOOEHHOCTU PACTCHUM U3
Pa3HBIX MECT OOUTAHHS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEYCa».

[Tpaktuueckas padora Ne 2. «IToacu€r mIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
pPACTEHUIN.

Tema 4. CooGuiecTBa U IKOJIOrHYeCKHE CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoieHo3. CTpyKTypsl OMOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3m B
OHoIIeHO3E.

DKoJioruueckrue cuctembl (9kocuctembl). llonste 00 »skocucteMe u
ouoreorieHo3e. DOyHKUHUOHAIbHbIE KOMIIOHEHTHI SKOCHCTEMbI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luIeBble LieMU U CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKIHUA. IKOJOTHYECKUE
nUpaMubl: TPOAYKUMH, YHCIEHHOCTH, Ounomacchl. (CBONCTBa HIKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
bronornyeckoe u X0351MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnanackoro o 6uocdepe. ['paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. XKuboe BemectBo U ero ¢GyHkiuu. OcobeHHocTH Ouocdepsl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emin. AHTPONIOTeHHbIE U3MEHEHUs B Ouocdepe.
['mo0anbHbIE 3KOJIOTHYECKHE IPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTBA. Coxpanenue
O0ropa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TNPUPOJHBIMU pPECypcaMd U MX HCHOdb30BaHUE. JloCTHKeHuUs
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

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

Tabnuuel u cxemsl: «lluiessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuranus», «IKOIOrHYECKas MUPAMUIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHbIE  BO3JIEUCTBUS HAa MNPUPOAY», «BaxHenmme HCTOYHUKU
3arpsi3HEHHS BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BakHeHIIash COCTaBIISIONIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
paIMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepbn,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBI 3KpaH OuoOcheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ota B mprpoae».

O6opynoBaHue: MoACb-aNIIMKaIKUs « TUMHYHBIE OWUOIEHO3b», TepOapuit
«PacTtutenbHble coobiIecTBay, Koymekunn «buoreHosy, «Bpenurenu BaxkKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp», TIepOapuM W KOJUIEKIMH pacTeHUH U
KUBOTHBIX, MPUHAJJICKAININE K PA3HBIM IKOJOTHYECKUM TPyMIaM OJHOTO BUA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paKeHUs OXpaHSIEMbIX BHIIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3YIbTaTaM
OCBOCHMs  OOy4aroUIMMHCA HpOorpaMM  CPEeJHEero oomero oOpa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yIbTaTOB OCBOECHUs Ipeamera «buomorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHKME O00YYarolUUMUCA POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOIPEACIICHUIO, HaJuyhMe MOTHUBAlMM K OOY4YEHUIO OHOJIOTHH,
IIeJICHANPABJIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYUE HSKOJOTMYECKOr0  IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€AMHCTBE Y4YEOHOW ¥ BOCIHUTATENBHON EATETRHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyX OBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHsSA, PpA3BUTHsS BHYTPEHHEHW MO3UIMU JIMYHOCTH, IaTPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoint denepanuu, nNpupoje u
OKPYKaroIIEH Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorusy
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PacCIIUPEHUE KU3HEHHOTO
ONbITA U OMNbITA JIEITEIBHOCTH B MPOLECCE PeAN3alMi OCHOBHBIX HaIPABJICHUU
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3MIIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMHU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HUCCIEAOBATENbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOMN ACSITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXXEHHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH TMEPE.l
Ponunon, ropmoctu 3a cBOWM Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
JTOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCeHHUs] OWOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOIA;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ATHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOrO OyaylIero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/TAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS ILEHHOCTEM CEMEUHOM >KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPHI 310POBbS H
IMOIMOHAIBHOIO 0J1ArOMOTyYHs:

MOHMMAaHUE U pealu3alus 3J0pOBOro M 0Oe30macHOro o0pasza KU3HU
(3mopoBOE  TWTaHWE, COONIOACHHE TUTMEHMYECKMX MpPaBWII U HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHIATHH U OTAbIXa, peryispHas (Qusnyeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIICHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE 1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOKAIOUIUX 3/T0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpPYJy, OCO3HAHHME LIEHHOCTM MAacTepCTBa, TPYAOIIO0OHE;

TOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3iuuHbIM cdepam npodecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBIOOp Oyaymed npodeccun U pearu30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TMOCTYIIKOB M OIEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HAaHHME TJI00aJBbHOr0 XapakTepa 3KOJIOTMYECKUX MpoOjeM M MmyTed uX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MpU H3YyYEHUHU OHUOJIOTUU
3HAHUA W YyMEHUs TpU pelIeHUd NpoOJeM, CBS3aHHBIX C pallMOHAJIbHBIM
MPUPOJIONIONL30BaHNEM  (COOMIOZIEHUE  TpaBWUJI  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HA COXPAHEHHUE pABHOBECHUS B HSKOCHCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPHUITUE JIEWUCTBUM, NPUHOCIIIMX BpEd  OKPYXKAKOLIEH
OPUPOAHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMPUSTHBIE KOJIOTMYECKHUE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUM U MPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIBHOUN
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN JESITENBHOCTH dKOJIOTMYECKON
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JMaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPULICHCTBOBAHUE SI3BIKOBOM M YHWTATEIBCKOW KYJBTYphl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE Ccrnenu@uKku OUOJOTUM KaKk HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBAaHUN PAlMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oO1ecTa, B TMO3HAHMM MPUPOJAHBIX 3aKOHOMEPHOCTEM W peUlIeHUuU MpodJieM
COXPaHEHUS IIPUPOJTHOIO PAaBHOBECHS,

yOexkAEHHOCTh B 3HAYMMOCTH OMOJOTMM I COBPEMEHHOM LUBUIM3ALUU:
oOecrieyeHnss HOBOTO YpPOBHS Pa3BUTHUSI MEIULMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CINOCOOHBIX pElIaThb PECypCHble MpPOOJIeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTe BBIXOAA U3 II00ATBHBIX SKOJOTUYECKUX MPOOIEM U
o0ecrieyeHus  Mepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PEeCcypcoB M (OPMHUPOBAHHUIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJOTMYECKUX 3HAHUU B ILENIX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpY U3y4YEeHUU OUOJIOTHH;

ITOHMMAHHUE CYHIIHOCTH METOJOB IMO3HAHUS, UCHOJB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSACHEHHUSI SBJIICHUN OKPYXAIOLIEr0 MUPAa U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIC 3aKJIFOUCHHS] HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIINXCS JaHHBIX C LIEJbIO MOJIYYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U HCCIEN0BATENBCKYIO IESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHM 1O OHOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCA
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PUKY METONOB IO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SIBJICHHUE, MPoLece,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHUe,  HAONIOJIeHHe, H3MEpPEHHE, OKCIEPUMEHT H  JPYTrHx),
YHUBEpCaJIbHbIE y4eOHBbIE JEHCTBHUS (IMO3HABATENIbHBbIC, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaoIme (dopmHpoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMM OOy4aroluxcs, CIIOCOOHOCTh
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS U  YHHUBEpCaJbHbIE y4deOHbIE JEWUCTBUS B
ITI03HABATEJIBHOW U COLMAIIBHON MTPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS IMPOTPAMMbl CPEIHETO OOILEro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AefCTBUSIMU:

1) 6a30oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MOpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiiacCu(dUKaluu, 0000IIEHNUs ), PACKPBIBATh CMBICII
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATHh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBAThH
CBSI3U C JIPYTUMH MOHSATHUSIMM);

OMpEeNeNATh LeNu ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU IEJISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE TIOHATHUS U1 0OBSICHEHUS (PAKTOB M SBJICHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTMUECKHUE PaCCyXJICeHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, TIO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B pacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpeAcTBa TUTSt MPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHUM B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAaKK€  MPOTHUBOPEYMH  PA3HOTO  poOJa,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBBI B ACATEINBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIIBTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJBbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U IPOEKTHOM JIEATEIbHOCTH,
HaBbIKAMM  pa3peuieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY ITOUCKY METOJOB PELIECHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pA3JIMYHBIE BHJBI JACATENBHOCTH IO TIOJYYEHHIO HOBOTO
3HAaHUA, €ro HHTEpIpeTalMy, MPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4EOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMY;

CTaBUTh U (OpPMyNIHpOBaTh COOCTBEHHBbIE 3aJauyd B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIlEHUs, HaXOAUTh ApryMEHTHl IJis J0Ka3aTeabCTBa
CBOMX YTBEPXKJICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PELICHHsS 3aJaud pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYyallUsM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh 1I€JIEHANPABICHHBIA MONCK MEPEeHOCca CPEeICTB U CHOCOOOB
neicTBUs B IPO(ECCUOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUrMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmManueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(POPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsX U
CIIPaBOYHUKAaX, KOMIBIOTEPHBIX 0Oa3zax AaHHBIX, B WHTepHETE), aHaIu3upoBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otOope Omosornyeckoil mHpoOpManry, HEOOXOAUMOM ISl BBITIOTHEHHS YI€OHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
Oouosiorndeckor uHpopmaluu (CxemMbl, rpaduku, TUuarpaMMbl, TaOIUIIBI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HarJsIIHOCTH;

BJIAJE€Th  HABbIKAMM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaeHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o6menue:

OCYILECTBISATh KOMMYHHUKAIIMK BO BCEX cpepax jKU3HU, aKTUBHO yYacCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCHUH MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHTENIbHO BBIMIOJHEHUS MpenaraeMoun
3aJlauM, YYUTHIBaTh MHTEPECHl U COINIACOBAHHOCTh MO3MIMH APYTHUX YYACTHHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HeBepOaJbHbIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOJACWUCTBUS, MOHUMATh
HaMEpEeHUs IPYruX JIIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLLIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJ/ICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

NOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaJbHOU
pabOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS MPU peILlIEeHUH yueOHOH 3a1auu;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUHM C Y4YETOM O0OIIUX
MHTEPECOB M BO3MOKHOCTEN KaKJOr0 YJIEHA KOJUIEKTUBA;



NpPUHUMATh 1€ COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWUHUPOBATh JEUCTBUS MO €€ [IOCTWIKECHHIO: COCTaBJIATH IUIAH JECHCTBUH,
pacupenensiaTb pojaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHUKA KOMAHIbI B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLEHUBATh HUJEU C TO3UIUUA HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEryJISTUBHBIMU I€/iCTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHHUA NpOOJIeM U UX
pElIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUSIX M TMOCTYIMKAaxX MO OTHOILICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYILIECTBIISITh MO3HABATENIBHYIO NESTEIbHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUs NpodiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacuMpsTh paMKH y4eOHOTrO TMpeJMeTa Ha OCHOBE JIUMYHBIX MPEAINOYTCHUI;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peIlIEHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO MIUPOKOW JPYAULMU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 0OpA30BATENBHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMHM  TO3HABATENbHOW  pediekcun Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pPeIeKCUU Jisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEHICHHS] MO HX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AaHAIA3E Pe3yIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AaHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3UIMH APYTOT0 YEIOBEKa.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OuojorMU Ha
06a30BOM ypOBHE BKJIIOYAIOT crienuduueckue aiis yueOHoro npeameta «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, MHTEPIIPETALIUU U
MpeoOpa30BaHUIO 3HAHUM, BUJIBI JIEATEIBHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4YEOHBIX CHUTYallUsIX, a TaKKE€ B PeajbHBIX
KU3HCHHBIX CHUTyaIlUsiX, CBSA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOaM O0yUCHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHATHHON
rPaMOTHOCTH YEJIOBEKA JUISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PacCKpbIBaTh COJIEpKAHUE OWOJIOTUUECKUX TEPMHUHOB M TMOHSTHM:
KW3Hb, KIJIETKa, OpraHu3M, Meraboau3M (0OMEH BEIISCTB M IIPEBpaIlCHUE
DHEPTUU), TOMEOCTa3 (CaMOPETyJIAlNs), YPOBHEBAsI OpraHU3AIUs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOAYKIHS ), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHUE Wu3JIaratb OWOJIOTMYECKUEe Teopur (KIJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsl, IIEHTpajbHas J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKJECHUS KyJIbTypHbIX pacTenuii H. M. BaBuioBa), onpeaenstb rpaHUIb]
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BIIaJIeTh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OTIMCAaHUE >KUBBIX CHUCTEM, IMPOIECCOB W SIBJICHUH, OpraHu3alus W IMPOBEJCHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABWIKEHHWE  TUIIOTE3bI,  BBISBIICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEIUYWHAMHU, OOBSICHEHUE TOTYYCHHBIX



pPE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSATHH, TEOpPUM W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEIECTB U MPEBpALICHUS] SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meno3a,
OIUIOZAOTBOPEHUS, Pa3MHOKEHUS, HWHIUBUIYATLHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATHh TOJyYCHHBIC 3HAHUS JISI OOBSICHEHHS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATUS MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOM
KU3HU C 1IeNbl0 o0ecrieyeHus: Oe30MacHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKPY>KaIOIIUX JIOACH, COOMII0IEHUSI HOPM TPaMOTHOTO TIOBEICHHUS B OKPY>KarOIIeiH
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  OWOMOTMM W OHOTEXHOJOTHMA  JJIs1  pPaluOHAIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE peIlaTh »JJIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
IUTUOPUHOE CKpEIIMBAaHME, CIICTJICHHOE HACIEA0BaHNE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpaTOpHBICE M MpaKTUYecKHe paboThl, cOOI0IaTh
npaBuiia mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HHOOPMAIUIO
OMOJIOTHYECKOTO COJACpKAHMS, BKJIIOYAIONIYI0 TIICEBJOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEJCTBA MAcCOBOM MH(MOPMAIINK, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTUH,
MEIUIHE, OMOTEXHOIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
000011251 OMOJIOTUYECKYI0 MH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE Ouosoruu, (GyHKIIMOHATHHOM
IPaMOTHOCTH Ye€JI0OBEKa JIJIsl pEIICHHS KU3HEHHBIX 3a71a4;

YMEHHE DPACKpBIBaTh COACpKaHWE OWOJOTMYECKUX TEPMHHOB WM TOHSTHIA:
BU/JI, TOMYJSLKS, T€HO(OH, SBOJIOLMS, ABMKYLIUE CUITBI (PaKTOPbl) SBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, IKOJOTUYECKUE (HAKTOPHI,



ADKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (IBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactea K. M. bapa, depenoBanusi TJIaBHBIX HAmpaBlIeHUA U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHUE BIJIAJIETh METOJIaMH HAYyYHOT'O MO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIIBWI)KEHHWE  THUIIOTE3bl,  BbBISBIICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE MOIYYEHHBIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYUYHBIX IMOHSATUM, TEOPUM U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OMOJIOTHMYECKHUX
OOBEKTOB: BHJOB, NOMYJALMNA, TMPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreOolEHO30B U 3KOCHCTEM, OCOOEHHOCTHM TPOLECCOB: HACIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA00Opa30BaHUS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JIEWCTBHUS SKOJOTMYECKHX (PAKTOpPOB HA OpPraHU3Mbl, MEpEeHOCa
BEILIECTB M IIOTOKAa HSHEPIMU B HOKOCHUCTEMAaX, AHTPOIOIEHHBIX HM3MEHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB M OHMOT€OXHMHUYECKUX
IIUKJIOB B OMocdepe;

YMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB W SIBJIICHUM, IUIS MPUHATHS MPAKTHUYECKUX PELICHHN B MOBCEIHEBHOU
KU3HU C LeNplo obOecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3/10POBbS
OKpY>KaIOIIUX JIFOAEH, COOII0/IEHNs HOPM I'PaMOTHOTO MOBEIECHUS B OKPY KaroIien
MPUPOJHON cpefe, MOHMMaHWEe HEOOXOAMMOCTH HCIONb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIONb30BAHUS;

YMEHUE pelaTh 3JEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMbI
MEpEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATh JIa0OpaTOpPHBICE M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh U HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOUIYI0 IICEBJAOHAy4YHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MTOHSATUIHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

No /it HauMeHnoBaHue pa3aesioB U TeM KosmyecTBo yacos DuieKTpoHHbIe (1udpoBbIE)
) NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE pecypChl
1 buonorus xak Hayka 2 bubmuoreka LIOK https://m.edsoo.ru/7f41¢c292
2 JKuBpIe crCTEMBI M X OpraHu3anus 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTAB U CTPOCHHE KIIETKU 8 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
4 KuzHenesaTeIbHOCTD KIETKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
P
5 ASMHOIKCHHE I HHIMBHAYATIEHOC 5 Bu6miorexa [TOK https://m.eds00.ru/7f41c292
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEIHOCTS M HBMEHTHBOCTD 8 bu6nuoreka LIOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekius opranusMos. OCHOBI 3 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTUU
8 PesepBHoe Bpems 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uudpoBbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOMOUKOKHs Gronorus d ! https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bu6nunoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3MBI i OKpYKaiolIas Cpesa > . https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
4
Coo011ecTBa ¥ IKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmorexa [IOK
5 P 2
C3EPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acos

Bcero

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

MeTo/1bl TO3HAHUS AKUBOU TPUPO/IBI.

1 [IpakTuueckas padora Ne 1 1 bubnuotexa [JOK
«Mcnonp30BaHKE pa3IMUHBIX METOJOB IIPU https://m.edso0.ru/863e6122
M3Y4YEHUU OMOJIOTHUYECKUX OOBEKTOBY
buonoruueckue cucteMsl, IPOLECCH U UX bu6nuoreka [IOK
2 - 1
n3yyeHue. BXOQHONU KOHTPOJIb. https://m.eds00.ru/863e6564
3 XUMHYECKUH cOCTaB KJIeTKH. Boga u 1 bubmuorexa [JOK
MUHEpPaAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmuorexa [JOK
4 benxu. CoctaB u cTpoeHHe 6€IKOB 1 httos://m.edsoo.ru/863e6h72
bu6mmoreka [IOK
5 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
®depMeHThl — OHOJIOTHYECKHE
katanuzaTtopsl. JlabopaTopHas padota Ne 1
6 «3 eHHeiaTanHTHI:IGCIfOﬁ aIfTI/IBHOCTI/I 1 bubmorexa HOK
yi https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTajasbl)»
bu6mmoreka [JOK
7 I 1
YriepontL. Jimma: https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 H . AT® 1
YIJICHHOBBIC KHCIOTHL https://m.edso0.ru/863e6d5c
9 HcTopus 1 METOIBI U3yUEHUS KIIETKH. 1 bubnuorexa LIOK



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

Knerounas teopus

https://m.edso0.ru/863e6e88

10 KneTka kak meocTHas )kuBasi CHCTeMa
CrtpoeHue 3yKapuoTHUECKOM KIETKH.
Jlaboparopuas pabota Ne 2 «3yuenue bubnunoreka [JOK
11 CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, https://m.edsoo.ru/863e6ff0
rpubOB 1 OaKTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux OMUCaHUEe»
bu6moreka [JOK
12
OGmen BemecTs i MeTabomH3M https://m.eds00.ru/863e766¢
bu6moreka [JOK
1 .
3 Snepreeckuii oomen https://m.edso0.ru/863e7aae
JKW3HEHHBIN LUK KIETKH. JleneHne KIeTKu.
Murtos. JlabopaTopHas padota Ne 3
14 «Habiro eHl/Ii Mnfosa }f KJICTKaX KOHYHMKA bubmmoreia HOK
s https://m.eds00.ru/863e7dc4
KOpEelIKa JIyKa Ha TOTOBBIX
MHUKpOMpernaparax»
15 buocunres 6enka. Peakius maTpuiHoro bu6mmoreka [IOK
CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
16 T —
PAHCIALLH — OHOCHHTE3 Genka https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 H —
CKIICTOUHEIC (POPMBI AKH3HH — BUPYChI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
18 ) . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6mmoreka [JOK
19 @opMBI pa3sMHOKEHHS OPTAHU3MOB https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
20 Meiios bubmuorexa [JOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OOpa3oBaHHE U Pa3BUTHE MOJOBBIX KJIETOK.
OmnogorBopenue. JlabopaTopHas pabora Ne

Bbu6mmoreka [JOK

21 4 «3y4yeHue CTpoeHHs MOJIOBbIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MHUKpOMpenapaTax»»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [IOK

https://m.edso0.ru/863e8436

23 ['eneTnka — Hayka 0 HaCJI€ICTBEHHOCTH U bubnnorexa [HOK
U3MEHYMBOCTH https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACIEOBaHUS IPU3HAKOB. bubnuotexa [JOK
MoHOTrnOpUIHOE CKpPEIIMBaHUE https://m.edso0.ru/863e8878

o5 JlurubpuHoe ckpermBanme. 3aKoH bubnuotexa [JOK
HE3aBUCHUMOTI'0 HACJICJOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HAcCJIe0BaHUE TIPU3HAKOB.

JlaboparopHast pabota Ne 5 «/3yuenue
26 peBy'J'II::TaTI())B MOFI){OFI/IGPI/II[HOFO I/IyII bubmmorexa LIOK
https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEITUBAHUS Y IPO30(IITBI
Ha FOTOBBIX MHUKpOIIpenapaTax»

7 I'eneruka nosa. HacnepoBanve npu3HaKkoB, bu6mmorexa [IOK
CUEIUIEHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MeHYuBOCTh. JlabopaTopHas padota Ne 6.

28 N3yuenue Moz[Hq)I/IKaIL)mmeoﬁ ’ bubmorexa LOK

https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, TOCTPOEHUE BAPUALIUOHHOTO
psilia ¥ BapMalMOHHOW KPUBOW»
HacnencrBenHast ”3BMEHUHUBOCTb.
29 JlabopaTtopHas padota Ne 7. «Ananus bu6nmoreka [JOK

MyTalui y 1p0o30(UiIbl Ha TOTOBBIX
MUKpOIIpenaparax»

https://m.edsoo0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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bu6mmoreka [IOK

30 Peneritica seiosexa L https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O6001IeHNE IO TEME
31 «HacnencTBeHHOCTh M N3MEHYHBOCTh 1
OpPTaHU3MOBY
bubmuorexa [JOK
32 Ceneiuuns kax Hayka u npouece L https://m.edso;_.[ru/86369214
33 MeTo/ibl U JOCTUKEHUS CEJICKIIUU PACTCHUI 1 bubmnoreka LIOK
Y )KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHoorus Kkak oTpacib Nporu3BOJICTBA. 1 bu6muoreka [IOK
HToroBslii KOHTPOJIb https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/mn Tema ypoka
Bcero o0pa3oBaTe/ibHbIE pecypchl
1 DBOJIIONHS U METOIbI €€ N3YUCHHUS 1 bubmorexa OK
https://m.edsoo.ru/863ea20e
Hcropus pa3BUTHS IPEACTABICHHH 00 bu6nmoreka [JOK
2 . 1
9BOJIIOLMA. BXOIHONM KOHTPOIIB. https://m.edso0.ru/863e9570
bubmnoreka LIOK
3 Miripossotionts L https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak dIeMEeHTapHas eIUHUIA
4 BHJA 1 3BOJroIMU. JlaboparopHas pabora No 1 bu6mmoreka [JOK
1 «CpaBHeHHE BUIOB 110 https://m.edso0.ru/863e99c6
MOp(}oIOrHUecKOMY KPUTEPHIO)
5 JIBroKy1ue cuitbl (3eMeHTapHbIe PaKToOphI) 1 bubnuoteka [IOK
9BOJIIOLIUHU https://m.edso0.ru/863e9da4
. bubnuoteka [IOK
6 EctectBennslit 0TO0p 1 €ro GopMsl 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel sBOMIONNY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlabopatopHas padota Ne 1 bubnuoteka [IOK
2 «Onucanne mMpucrocoOICHHOCTH https://m.edsoo.ru/863e9fde
OpraHmu3Ma u €€ OTHOCHTEIILHOTO
XapaxkTepa
8 HampaBrieHus u myTH MakpOdBOIIOLIUN 1 buommorexa LIOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoMONMN
10 HcTopus xu3HU Ha 3eMJIe U METOJIbI €€



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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HU3YUCHHUA

11 ['unoTe3bl IPOUCXOXKACHUS KUZHU Ha 3emMiie bubmmorexa LIOK
https://m.edsoo.ru/863ea5a6
12 PaszButue xu3HM Ha 3eMIe 10 3paM U bu6nmoreka [JOK
nepuogam https://m.edsoo.ru/863ea6be
OcHOBHBIE ATarbl SBOIOIUHN PACTUTEIHHOTO
13 Y )KUBOTHOTO Mupa. [IpakTuueckas padora bu6nmoreka [JOK
Ne 1 «M3yueHne UCKOaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PacTeHMI U )KUBOTHBIX B KOJUICKIIUSIX)
CoBpeMeHHas CUCTEMa OPraHUYECKOTO bubnuotexa [JOK
14
Mupa https://m.edsoo.ru/863ea48e
bubmnoreka LIOK
15 DBOJIIOIHS YeTIOBEKA (AaHTPOTIOTCHE3) https://m.edsoo.ru/863eac2c
bubmuorexa [JOK
16 JIBrokyie cuiibl ((akTopbl) aHTPOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IMU 3BOJIIOLINY YEJIOBEKA
18 UYenoBeueckue pachl ¥ TPUPOIHBIC bu6mmoreka [IOK
ajanTaluy 4ejIoBeKa https://m.edsoo.ru/863eaea?
PesepBHbIit ypok. O6001I€HNE TTO TEME
19 «BO3HUKHOBEHHE U pa3BUTHE )KU3HH HA
3emie»
20 DKOJIOTHS KaK HayKa
Cpenpl 00UTaHUS U SKOJIOTHIECKHE bubnuoteka [IOK
21
(bakTopsl https://m.edsoo.ru/863eafec
AoGuoTtndeckue pakropsl. JlJabopaTopHas
29 pabota Ne 3. «Mopdomnoruueckue bubnuorexa [LIOK

0COOEHHOCTH pacTeHUH U3 Pa3HbIX MECT
obutanus». JlJaboparopnas padora Ne 4.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusiHue cBeTa Ha pOCT U Pa3BUTHE
YepeHKOB KOJIeyca»

23 buotnueckue pakTops bubmmorexa [TOK
https://m.edso0.ru/863eb348

DKOJIOTHYECKHE XapaKTePUCTUKU

24 nonyssiuun. [Tpaktuueckas padora Ne 2
«[ToacuéT MIOTHOCTH MOMYJISAIMI pa3HbIX
BUJIOB PACTECHUIN»

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 E;IESJ:I/I;:'T: dii(ﬂ?/léweb%a

bu6nuoreka [IOK

26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.e dsog_.[ru 1863eb46a
OCHOBHBIE ITOKa3aTeTN YKOCHCTEMBI.

27 Dkonoruueckue nupamusl. CBoMCTBA buGmnorexa [JOK
skocrctem, CyKieccns https://m.edsoo.ru/863eb5fa

28 [IpupoHbIE SKOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocgepa — rnobanbpHast sKkocucTeEMa bub6nuoreka LIOK
3emiu https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoteka [IOK
ouochepb https.//m.edso0.ru/863ebd16

32 YenoeuecTBO B buochepe 3emiu

33 CocymiecTBoBaHHE TPUPOIBI K bu6nmoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600111€HE TEMBI

34 «Coo0011ecTBa 1 DKOJIOTHYECKHE CUCTEMBD).

Htoroseiii KOHTPOJIb
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpOBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

CdopMupoBaHHOCTh 3HAHUW O MECTE M POJU OUOJIOTMH B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHUMCKHX M 3apyOC)KHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE
ouonoruu; (yHKIMOHAIHHOW TPaMOTHOCTH 4YEJNOBEKa ISl PEUICHUS

JKU3HCHHBIX 3a1a4

YMeHHe packpbiBaTh COJAEp)KaHUE OHMOJIOTMYECKHX TEPMHHOB U
MOHSTHI: KU3Hb, KJIETKA, OpraHu3M; MeTadonu3M (0OMEH BEUIeCTB U
MpEBpaIllCHHEe JSHEPruM), TroMeocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHCTEM, CAMOBOCIPOM3BENCHUE (PErPOLYKIIHS),

HACJICACTBCHHOCTb, USMCHYUBOCTDL, POCT U PAa3BUTUC

YMeHue uznaraTb OUOJOrMYECKUE TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
myTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
yueHus (0 IEHTpaXx MHOrooOpaszus M MNPOMCXOXKIEHHUS KYJIbTYPHBIX
pacrenuii H.U. BaBunoa), onpenensitb rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CHUCTEMaM

YMeHne BiafeTh METOJAaMH HAydyHOTO TIO3HAHUS B OWOJIOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CUCTEM, MPOIECCOB U SIBICHUU;
OpraHM3aiys W TMPOBEJEHHUE OHOJOTHYECKOTO  OKCIEPUMEHTA,
BBIJIBIDKCHUE  THIIOTE3bI, BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKIY
WCCIICTyeMbIMU BEITMYMHAMH, OOBSICHCHHE TIOJYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHHA, TEOPHA W 3aKOHOB, yMEHUE

JACJIaTh BBIBOJBI HA OCHOBAHWH IMOJIYYCHHBIX peSYJ'II)TaTOB)

YMeHue BBIIEIATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U OYKAPUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TPOIECCOB OOMEHa  BEMIECTB U
MIPEeBpAICHHUS] DHEPTHH B KIETKe, (DOTOCHHTE3a, IIACTHUYECKOTO W
DHEpreTHYecKoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meio3a,
OTIOIOTBOPEHUS,  Pa3MHOXKEHHs,  HMHIUBUAYaTbHOTO  pa3BUTHS

OopraHusmMa (OHTOTeHe3)




VYMeHue [OpUMEHSATh IOJIyYEHHbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOIECCOB M SBICHUMU, Ul MPHUHATUS MPAKTHYECKUX
peLIeHHIA B TOBCETHEBHOM KU3HU B LIEJsIX oOecrieueHus 0€30macHOCTH
CBOETO 3/I0POBbSI U 3/I0POBbsI OKPYKAIOLIUX JIFOAEH, COOIIOEHNUS HOPM
rpaMOTHOI'O  TOBEIEHUS B  OKpYXawollell HpUpoJHOH  cpene;
MOHUMAaHHe HE00X0IMMOCTH UCTIOJb30BAHUS JOCTHKEHHH
COBPEMEHHOM OHOJIOTUM W OHOTEXHOJOTMHA JUIs PAlOHAJIBHOTO

MMpHUPOAOITIOJIb30BaAHHA

YMenue peiiath JSJICMCHTAPHBIC T'CHCTUYCCKUC 3aja4id Ha MOHO- U
I[I/II"I/I6pI/I,I[HO€ CKpC€IIMBAHUE, CLCINNICHHOC HACJICAOBAHUEC, COCTaBJIATH
CXEMbI MOHOFI/I6pI/II[HOl"O CKp€lIMBaHUA JJIA IIpEeACKasaHus

HaCJICOJOBaHU IIPU3HAKOB Y OPraHnu3MOB

YMeHue BBINONHATH JIADOpAaTOpHbIE U MpaKTHYECKue paboTshl,
coOnrofaTh mpaBWwia Mpu padbore ¢ ydyeOHBIM M JTa0OpaTOPHBIM

00opyI0BaHHEM

YMeHHe KpUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH HMH(POPMAIIUIO
OMOJIOTHMYECKOro COJEpKaHUsl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS
U3 pa3anuHbiXx UCTOYHUKOB (CMMU, HayyHO-TIONYJsSpHBIE MaTepUAIIbI);
ATUYECKHE aCIEKTbl COBPEMEHHBIX MCCIEAOBaHUNH B OHOJIOIHUH,

MCOUILINHE, OHMOTEXHOJIOTUN

10

VYMeHHe co3aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111351 6MONOTUYECKYI0 HHPOPMALIUIO U3 HECKOIBKUX UCTOUHUKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHSATHUHBIN arrmapar OHoJIoTHN

11 KJIACC

Kon
NpoBepPSIeMOro
pe3yjabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 00uero o0pa3oBanus

CdhopMHpPOBAaHHOCTh 3HAHMK O MECTE€ W POJU OHMOJOTHHM B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHO! KapTHUHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ounonorun; (YHKIMOHATBLHON TPAMOTHOCTH YEJOBEKA ISl PEIICHUS

JKHN3HCHHBIX 3aJJa4

YMeHue packpbeiBaTh COAEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB |

TIOHSITHH: BU, IOITYJIALNA, FCHO(I)OH}I, 9BOJIIOLUA, ABHUXXYHIUC CHUIIBL




(daxTopsr) ABOJTIOINH, MPUCTIOCOOIEHHOCTD OpPTaHU3MOB,
BU000pa30BaHue, HKOJIOTHUECKUE (baxTopsl, IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTHI, PECAYLUCHTHI, nenn IIUTaHuA,

AKOJIOTHYECKas TUpaMuIa, OMoreoreHos, ornochepa

YMenue uznarath OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTETMYEeCKass TEOpHUs  D3BOJIIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiiieBoro cxoacrsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasiaeHuil u nyrei spomtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. BepHaackoro), ompeneniaTb TpaHHUIBl  UX

IMPUMEHUMOCTH K )XKHBBIM CUCTEMaM

YMenue BJIaACTh MCTOAAMM HAYYHOI'0O IIO3HAHUA B Oouosoruu
(Ha6J’IIOI[eHI/Ie U OIIMCAHHC JXHUBBIX CHUCTCM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anusa nu IMPOBCACHUC OMOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHXKXCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCIICAYCMBIMH BCIIMYMHAMMU, 00BsICHEHHE IMOJIY4YCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopHﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJAbI HA OCHOBAHWUH IMOJIYYCHHBIX pGSYJH)TaTOB)

YMenue BBIJIETISTh CYLIECTBEHHbIE MIPU3HAKU CTPOEHMUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, TONYJISIIHMNA, MPOAYICHTOB,
KOHCYMEHTOB,  pPEAYyLIEHTOB,  OHOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEACTBEHHON U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpraHU3MOB, JE€UCTBUS SKOJOTMYECKUX (DaKTOPOB Ha OPraHU3MBbI,
IIEPEHOCA BEUIECTB U IIOTOKA YHEPTUH B SKOCHCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTHU, KPyrOBOPOTA BEUIECTB U

OMOTreOXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHue [OpUMEHSATh  [OJIyYeHHblE 3HAaHUS Il OObSICHEHHS
OMOJIOTMYECKHUX mponeccoB U ﬂBHGHI/IfI, AT TIPUHATUSA TPAKTHICCKUX
peleHnit B MOBCEHEBHON KU3HHU B 1EJIsAX o0ecrieueHus: 0€30MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOLIUX JIFOAEH, COOI0OICHUS HOPM
TPaMOTHOI'O  MOBEAEHHUS B  OKPYXAIIEH IPUPOJHON  CpEIE;
IIOHUMAaHUE HGO6XO}II/IMOCTI/I HCIIOJIBb30BaHUA )IOCTI/I)KeHI/II‘/'I

COBpCMCHHOfI OuoJIoruu AJI paliMOHAJIBHOT O MPUPOAOIIOJIB30BaHUS

YMeHnue peuiaTth 3JICMCHTAPHBIC OMOJIOTHYECKUe 3aga4u, COCTaBJIATH

CXCMEI IICPEHOCA BCIICCTB U DHCPI'UU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBIIONHATH JIA0OpaTOpHBIE M NpPaKTHYeCKHe paboThl,
coOmoaTh mpaBuWia Mmpu pabore ¢ ydyeOHBIM U J1a0OpaTOPHBIM

o0opynoBaHreM




YMeHne KpUTHUECKHU OLEHUBATh U HWHTEPIPETHPOBATh MHGPOPMAIUIO
OHMOJIOTMYECKOT0 COJIEPIKaHUsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayyHO-IIONYJIsipHBIE MaTepUallbl);

? paccMaTpuBaTh rJ100aJIbHBIC IKOJIOTUYECKUE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIUIO
YMeHue co3aBath COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 OMOJOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BaTh MMOHSATUNHBIN arrapar OHoJIOTHHn




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COAePKAHMS

buonorus xak HayKa

11

buomoruss — nHayka o >xuBOi mpupone. Ponb Ouomoruu B (opMHpPOBaHHU

COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CructemMa OMOJIOTHYECKUX HAYK

1.2

MeTtoapl 1O3HAHUS KUBOM MpUpPOAb! (HAOIIOAEHNE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccu(uKalys, MOJEIMPOBaHUE, CTaTUCTHYECKas 0O0paboTka

JTAaHHBIX )

JKuBnIe cuCTEMBI 1 X OpraHusanuysa

2.1

Xusble cucrembl (OMocucTeMbl) Kak IpeaMeT u3yudeHus ouosoruu. CoiicTBa

OouocucTeM U UX pazHooOpaszue

2.2

YpoBHM oOpraHuzaluu OHOCUCTEM: MOJEKYJISIPHO-TEHETUUECKUH, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYIISIIIIOHHO-BUI0BOM, 9KOCUCTEMHBIN, OnochepHbIit

XHUMHYECKHM COCTAB U CTPOCHUC KIICTKHU

3.1

XUMHYECKHUM COCTaB KJICTKH. XHMHYECKHE DJIESMEHTHI: MAaKpO3JIEMCHTHI,
MUKPOIJICMCHTBI. Boma u MUHCpAJIBHBIC  BCHICCTBA. cDyHKI_II/II/I BOAbI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

benku. CocrtaB u crpoeHue O€nKoB. AMMHOKHMCIOTHI — MOHOMEpPHI OEIJIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHUCIOTBI. AMMHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHe CBoiicTBa OenkoB. buonornueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Onosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
LeHTp, cyOcTpatHas cneuupuunocts. Kodepmentsl. Buramunsl. Otnuuums

(hepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB

3.3

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, pubo3a U Jae30Kcuprbo3a), aucaxapuibl
(caxapo3a, J5akTo3a) W mToOJUcaxapuabl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a).
buonorudeckne GyHKITUU YTIIEBOOB.

Jlununael:  TpUraUIepuabl,  crepounsl,  dochomunuasl.  [wapodunsHo-
ruapodoOHbie cBoiicTBa. buonormdeckne Qynkumu nunuaoB. CpaBHEHHE

YTJI€BOOOB, OeIKOB U JIMIIUA0B KaK NCTOYHUKOB SHEPIrUn

3.4

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIIEMHOBBIX




kuciot. Crtpoenne u ¢ynkuuu JIHK. Crpoenme m ¢ynkmun PHK. ATO:

cTpoeHue U PyHKIUH

3.5

[wurosorus — Hayka o kietke. Knerounas teopusi. MeToapl n3y4eHus KIETOK

3.6

Knerka kak menoctHas xuBas cucrema. OOmiye Npu3HAKU KIETOK: 3aMKHYTAas
HapyxHass meMmOpana, Mmosiekyisl JIHK kak reHermueckuil ammapar, cucrema

chHTEe3a OenKka

3.7

Tunsl kneTok: sykapuotudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHS
MpoKapuoTHUecko  kieTku. Kierounas crenka Oakrtepuii. CrtpoeHHe
JYKapUOTHUECKOW KIIeTKHM. OCHOBHBIC OTIWYMUS PACTUTEIBHOM, >KUBOTHOM M

IpUOHON KIIETKU

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKa, IIMKOKAJIUKC, UX
¢bynkun. [Inazmarndeckas memOpana, e€ cBoiictBa u GpyHkimn. Llurormiasma u e
oprasouipl. OqHOMEMOpaHHbIE OPraHOU/bI KJIETKU: 3HIOIUIa3MAaTHYECKas CETh
(OIIC), ammapat 'osnbmxu, au3ocoMbl. [lonyaBTOHOMHBIE OpPraHOW[BI KIIETKU:
MUTOXOHJIpUH, MacTUAbl. lIpoucxoxneHne MUTOXOHAPUM M IutacTui. Bumasl
mwiactul. HememMOpaHHbIE OpraHoubl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,

PECHUYKH, KTYTHUKHU. CDYHKHI/II/I OpPraHona0B KJICTKH. Bxmarouenns

3.9

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHue sapa: sifepHas 000JI0vKa,

KapuoIuiaMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpaHCcOPT BELIECTB B KIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KJICTKH

4.1

OOmeH BellecTB, WIM MeTa00In3M. AcCHUMUIALUS (TUIACTUYECKHI OOMEH) H
JTUCCUMUIISIINASA (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpolecca
Metabonu3ma. Tumbel oOMeHa BeliecTB: aBTOTpO(dHBIN U retepoTpodHbIif. Porb

(bCpMeHTOB B OOMEHE BCIICCTB U MPEBPALICHNUN SHEPI'UH B KIICTKE

4.2

®dotocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakuuu portocunresa.
D¢ dextuBHOCTS (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusinue ycnoBuit cpenbl Ha (POTOCHMHTE3 UM CHOCOOBI TOBBIMIEHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XEeMOCHHTEe3Upylue OakTepuu. 3HaYyeHHEe XEMOCHHTe3a [Uis

SKA3HU Ha 3eMiie

4.3

DHepreTU4YecKuid OOMEH B KIJETKe. PacuieruieHne BeIIeCTB, BBIJICICHUE W
AKKyMYyJUPOBaHUE OJHEPTrUM B KIETKE. OTalbl HJHEPreTHYECKOTO OOMEHa.
I'muxonus. bpoxkenue u ero Buabl. KuciopogHoe OKHCIIEHHE, WK KJIETOUYHOE

apixanue. D(PpPeKTUBHOCTh YHEPreTHUECKOT0 0OMEHa

4.4

Peakuuu matpuunoro cunresa. ['enernueckas nnpopmanus u JJHK. Peanuzarus

reHeTUYecKo uH(popMaluu B KieTKe. |'eHeTHueckuil KOJ U €ro CBOMCTBa.




Tpanckpunius — matpuunbiii cuate3 PHK. Tpancmsiius — O6uocunTes Oenka.

Koauposanue amuaokuciot. Pois pubocom B buocunrese Oenka

4.5

Hexnerounsie ¢gopMmbl xku3Hu — BUpPYCHL. Mctopus otkpeiTusi Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS ¥ JKU3HEACATEIHLHOCTH BHPYCOB.
bakrepuodaru. bose3snn pacTeHHid, >XMBOTHBIX M UYEJIOBEKA, BBHI3bIBACMEBIC
Bupycamu. Bupyc nmmynozaedunura yenoeka (BUY) — Bo3oynurens CITHla.

[Mpodunaktrka pacrpocTpaHeHHsI BUPYCHBIX 3a00IeBaHUH

PasMHOkKEeHME U MHIUMBUYAJIBHOE PA3BUTHE OPraHU3MOB

5.1

Knerounsnii 1uKn, WM KU3HEHHBIM IWKI KieTku. HMHTepdasa u MHTO3.
[Ipoueccel, mpotekaronyie B uHTEepdase. Permnmukanus — peakmusi MaTPUYHOTO
cunte3a JIHK. Crpoenue xpomocom. XpoOMOCOMHBIH HAaO0Op — KapUOTHIL.
JIMMIIONAHBIE UM TalJIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHU[IBL.
[luToslornyecknue OCHOBBI PA3MHOKEHUS W HHAUBUIYAJIBHOIO PpPa3BUTHS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum murosa. [Iponeccel, nmpoucxondinue Ha

Pa3HbIX CTAAUAX MHUTO34A. buosornueckuii CMBICIT MUTO3a

5.2

@®opMbl pa3MHOKEHHUs] OpPraHU3MOB: Oecrojioe U mosioBoe. Buabl Gecronoro
pasMHOXEHHUs: [eJIeHUEe HaJBOE€, IIOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKECHHUE. HUckycctBenHoe

KJIOHUPOBAHUC OPTaHHU3MOB, €TI0 3BHAUYCHUC IJIA CCIICKIIUN

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIIONOro.
Meio3. Craguu Menosza. llponeccsl, mpoucxopsiue Ha CTaauax Melosa.
IloBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cMeica u

3HaYEeHNE MEN03a

5.4

I"ameTorenes — npouecc 00pa30BaHUs MOJOBBIX KJIETOK Yy *KMBOTHBIX. [Tos0BbIE
JKeJe3bl: CEMEHHUKU U anyHMKH. OOpa3oBaHMe U Pa3BUTHE IOJIOBBIX KJIETOK —
raMmer (criepMaTo30M]l, SHUIEKIIeTKa) — cepMaroreHe3 u ooreHe3. OcobeHHOCTH

CTPOGHUS AUIEKIETOK U criepMaTo30ua0B. OmnonoTBoperue. [lapreHoreHes

5.5

WnpuBuayansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHAlIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpronansHoe pasButhe. Tumsl
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HEMpsiMoe (JIMYMHOYHOE). BnusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZCTBA.

Poct n pa3Butue pactennii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOECHUE CEMEHH,

CTaluu Pa3sBUTUA

HacnengcTBeHHOCTh U N3BMEHYHUBOCTh OpraHu3sMoB




6.1

[Ipenmer u 3amaum reHeTuku. Mcropust pa3BuThsa reHeTukd. Briiam poccuickux
U 3apyOexHBIX yY€HBIX B pPa3BUTHE TEHETUKUA. METOAbl TEHETHKH
(TMOpUIOTOTUYECKUH, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETUYECKU ).
OCHOBHbBIE T'€HETUYECKHE MOHATHS. [ eHeTnYecKas CUMBOJIMKA, UCTIOIb3yEeMasl B

CcXeMax CKpelMBaHUuI

6.2

3aKOHOMEPHOCTH HACJEJIOBaHMs TPU3HAKOB, ycTaHoBleHHble [. Mennaenem.
MounorubpuaHoe ckpeuBaHue. 3aKkoH eauHooOpa3us THOPHAOB TEPBOTO
nokoneHus. IlpaBwio [1OMUHHpOBaHUA. 3aKOH pPAaCIICIUICEHHUS IPU3HAKOB.
I'unioresa unctorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe cKpelyMBaHue. 3aKOH HE3aBUCUMOIO HACJIEIOBAaHMS IMPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI AUTMOPUTHOTO CKpEHIMBaHUS. AHAIU3UPYIOLIEe
ckpeuuBanue.  Mcnonb30BaHWE — aHANM3HUPYIOLIETO  CKpEIIMBaHUS Ui

oIpezesieHusl TeHOTUIIa 0co0u

6.3

CuenieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHOB. HapymieHue cLemieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. | eHeTndeckue
KapThl.

I'enetnka mosia. XpoOMOCOMHOE OIpeJiesieHHue Mosia. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. I'omorameTHele H rereporaMecTHbIC OpPraHu3MBbI. HaCJICIIOBaHI/IC

IIPpU3HAKOB, COCIINICHHBIX C I10JIOM

6.4

N3menunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs WM HACJEICTBEHHAs.
Ponep  cpenpl B HEHAcHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAIMOHHOW HW3MEHYMBOCTU. BapuallMoHHBIM psag M BapualMOHHAA
kpuBad. Hopma peakuum npusHaka. KonuuecTBEHHbIE M KaueCTBEHHbIE

IIPU3HAKH U UX HOpMaA pCaKIuu. CsoiicTBa MOI[I/I(I)I/IKaI_[I/IOHHOI\;I HN3MCHYHMBOCTH

6.5

HacnencrBennasi, wiM TeHOTUIMYECKas, W3MEHUMBOCTh. KomOuHaTuBHas
M3MEHUYMBOCTb. Melo3 U TMO0JIOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
U3MEHYMBOCTH. MyTallMoOHHAas W3MEHYMBOCTh. Kiaccupukanus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa ¥ NpUYUHBI MyTauuid. MyrareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBEHHON n3Menunoctu H.M.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YyeJIoBeKa: reHEeaJIOTUUCCKUH, OJIM3HEIIOBBIH, IIUTOICHETUYCCKUM,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeTuYeckuil. CoBpeMEHHOE OmpeaeieHne
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
momomnpio III[P-ananm3a. HacnencrBeHHble 3a0oiieBaHUS dYeOBEKa: T'CHHBIS
0ose3Hu, OOJE3HU C HACIEACTBEHHON MPEpacloioKeHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaThyeckue M TeHepaTHBHbIE MyTauuu. [IpuHIMIBI 370pOBOrO




oOpa3a KW3HM, JUATHOCTUKH, TMPOPHIAKTUKH W JICYCHHUS TEHETUYCCKUX
OoJie3He. MeIMKO-TeHeTHYeCKOe KOHCYIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUYICCKHUX 3a00JIeBaHUM YCIOBCKA

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 1eHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTphl MpOUCXOXKIEHUSI JOMAIIHUX KUBOTHBIX. CopT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJblI CEeJEKIMU. MacCOBBIi M WHAMBHUIYAIbHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHBIX. OlleHKa 3Kcrepbepa. bin3kopoacTBeHHOE
ckpeuBaHue — MHOpUAMHr. Yucrtas auHusa. CKpeUlMBaHHWE YHUCTHIX JIMHUM.
I'erepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIMHT.
Otnanénnas ruOpuamzanus W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
IIOJIyYEHUE TOJUIIONIOB. J[OCTMKEHUs CENEKLUHUH DPACTEHUH, JKUBOTHBIX W

MHUKPOOPraHu3MoOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHaHnTHOoW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKOJOTHUYECKHE M ATHYecKHue MpobieMbl. MO — reHeTHdyecKu

MOI[I/I(I)I/II_II/IpOBaHHBIC OpraHnu3MbI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

DBOJIOLMOHHAA OMOJIOr U

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerensctBa  »Boimouuu.  [lameoHTonoruueckue:  MOCIENOBATENBHOCTh
IIOsABJICHUA BHJIOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, TIIEPEXOAHBIC CbOpMBI.
buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U PA3IUYMS SMOPUOHOB Pa3HBIX BHUJIOB
M03BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE,
pYIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0ONMYEeCKHX IyTeHd y Bcex

OpraHnu3sMoB




1.2

OpomounonHass teopus Y.  [apBuna. [lpeanocbuiku  BO3HUKHOBEHUSA
napBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TIPU OTPAHMYEHHOCTH PECYPCOB, HEONpeAeNéHHAs U3MEHUMBOCTD,

0opn0a 3a CyIecTBOBaHHE, €CTECTBEHHBIH OTOOD)

13

Cunrernueckas Tteopuss sBomonuu (CTD) U OCHOBHbIE €€ IOJIOKEHUS.

MuxpoaBontouus. [lonynamnus kak eqrHNUIA BUIA U IBOJIIOLUU

14

JBwxyne cuibl ((akTopbl) SBOJIIOLMU BHUIOB B IpUpoje. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jperd
reHoB. M3omsmus u murpanus. EcrecTBeHHBIH 0TOOp — HanpaBisIOmuUi GakTop
sBoJHOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yinbTaT 3Bomouuu. I[Ipumepsl
MPUCIIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHoBHbIE (hOpMBI BUI000pa30BaHMSL:

reor pa(bnquKoe, 9KOJIOTHYCCKOC

15

MakposBomtorist.  Popmbl  3BOJIOLMM:  (pUIIETHYECKas,  JMBEpreHTHas,

KOHBEpIeHTHas, napajuienbHas. HeoOpatuMocTs 3BooUuN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

2.1

JloHay4yHbple IIPEACTABJIECHUS O 3apOKICHUM JKW3HU. HayuyHbple Trunoresbl
BO3HMKHOBEHHS >KM3HU Ha 3emje: abuoreHe3 W MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
Hauanehbie stanbl 6uonormyeckoi somtouuu. ['mnoreza PHK-mupa. Ilepsrie

KIJIICTKH U UX 3BOJIFOLIMA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)KUBBIX OPIraHU3MOB

2.2

PasButue xu3zHu Ha 3emie mo spam u nepuojgaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ TNEpHOIbl: KEMOPUIMCKUH,
OPIOBUKCKHW, CUJIYPUUCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IEPMCKHM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa u® €€ TnepuoApl:  MAJIECOTCHOBBIA,  HEOTECHOBBIN,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMaTa U TEOJOTHYECKHX IMPOLIECCOB.
OCHOBHBIE ATAIbI BOJIOINH PACTUTEILHOTO U )KUBOTHOTO MHpa. ApoMop(do3bl y
pacTeHUi U JKUBOTHBIX. llosiBlIeHHe, paclBET W BBIMUpAHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpPraHn4eCKoro Mupa KakK OTPaXCHHUEC  SBOJIIOLUU. OCHOBHEIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPraHU3MOB

2.4

DBOIOIMUS 4eloBeKa. AHTPOMNOJOTUS Kak Hayka. Pa3BuTue mpejcTaBieHUN O

MPOUCXOXKJACHUM deJloBeKa. MeToasl W3ydeHus aHTpororeHeza. CXoacTBa u




pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymiue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHAss U3MEHUUBOCTD U
eCTeCTBeHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HU, W3TOTOBIICHUE OPYAHM

TpyJa, MbIIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaaUM M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAepTalbCKUil, YemoBek
pa3ymHbIid. Haxoaku MCKOMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHUs, 00JacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KHU3HU, OPYAUs

2.6

YenoBeueckue pacsl. OCHOBHbIE OOJBIINE PACBHL: €BPOIEOUAHAs (€Bpa3uiickas),
HErpo-aBCTPaJIOUIHAs (3xBaTOpHANIbHASA), MOHTOJIOUAHAS (asmarcko-
amMepHuKaHcKasi). YepThl IPUCIIOCOOIEHHOCTH MPEeACTaBUTENCH YeI0BEeUYeCKUX pac

K YCJIOBHUSIM CYIIECTBOBaHUsA. EquHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Msbl U OKpYyKarolas cpeia

3.1

DKoJorus Kak Hayka. 3ajadd U pas3zielibl SKOJIOrHU. MeToabl 3KOJIOrHYeCKUX
UCCIe0BaHMi. DKoloruueckoe MupoBo33penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, IOYBCHHAs, BHYTPHOPraHU3MCHHAA

3.2

Okonornyeckne  (akropel.  Knaccubukamuss — 3KoJIOTHUYECKUX  (PaKTOpPOB:
abuotuueckre, OMOTHYECKHE UM AaHTPOIOTeHHbIe. JlefcTBHE JKOJOTHUECKUX

(hakTOpOB HA OPraHU3MBI

3.3

AbGunotnyeckue (GakTophl: CBET, TEMIEpaTypa, BIAXHOCTb. DOTONEPHUOIU3M.
[Ipucniocobnenuss  OpraHM3MOB K  JIEHCTBHIO  aOMOTHYECKMX  (haKTOPOB.

buonornueckue PUTMBIL

3.4

buotnueckue Qaxtopbl. Bumbl OMOoTHYECKMX B3aWMOJICHCTBUNA: KOHKYpPEHIIHS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyaJlu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEUTpanu3M. 3HayeHHe  OUOTHYECKHX

B3aHMOJCHCTBUM IS CyHICCTBOBAHUA OPTraHU3MOB B IIPUPOAHBIX COO6H_[€‘CTB3.X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU IIOMmMyJIAONH. OCHOBHEIE IIoKasaTcin
nomyJjdanuu: 4YUCICHHOCTb, IINIOTHOCTH, POXKAACMOCTb, CMCPTHOCTL, IIPUPOCT,

MHurpanus. J\nHaMuKa YUCIEHHOCTH MOITYJISIUY U €€ PeryJisinus

COO6H_ICCTBE[ " 3KOJOTHUYCCKUEC CUCTCEMBI

41

CooOmiectBO  opraHusmMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-nomuHanTel. CBsi3m B

ouoleHo3e

4.2

OKOJIOTHYECKHE CUCTCMbI (BKOCI/ICTGMBI) . Ilonsarue 00 »KOcHUCTEME )51




ouoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYIIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muimieBbie) ypOBHM d3KocucTeMbl. [luieBble 1LeU U CETH.
OcHOBHBIE TIOKA3aTeNM HSKOCHCTEMBI: OHOMacca, MPOAYKIHUSA. DKOJIOTHYECKHE
MUpaMHUIIbl: TPOAYKLIMH, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBAa 3SKOCHCTEM:

YCTOWYMBOCTb, CAMOPETryJIsiius, pazButue. CyKkueccus

4.3

[Ipupoanblie 3K0ocHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WJIN
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOreHHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO0IKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopa3nooOpasue kak ¢aktop ycroduuBoctH 3KocucreM. CoxpaHeHue

OHMOJIOrMYecKOro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Omocdepe. ['panHunpl, coctaB U CTPyKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH OHMOCHEpHl Kak
ro0anpHOM HSKOCHCTEeMBl. JlMHAMHYECKOe paBHOBecHME€ W oOOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemeCTB W OHOTCOXMMHUYECKHE IMKJIBI DJIEMCHTOB

(yrnepona, azota). 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Onocdepe 3emin. AHTPOMOTreHHbIE U3MEHEHUs1 B Ouocdepe.
I'moGanbHBIE IKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa  palMOHAJIBHOIO  YOPAaBICHWs MNPUPOJHBIMU  pecypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTUH U OXpaHa MMPUpOAbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. 10 kmacc. [Naceunuk B.B., Kamenckwnit A.A., Pyomos A.M. u 1p.;
ITon penakuueit [laceunnka B.B. AxkimonepHoe o611ectBo «31aTenbeTBo

«lIpocsenienne»

METO/IUYECKHUE MATEPUAJIbBI IJI51 YYUTEJIA
Meroaunueckoe nocodue k yueonuky A. A. Kamenckoro, E. A. KpukcyHoga,
B. B. [laceunuka «buonorus. O6mast 6uosnorus. bazoserit ypoBens. 10—11

kiaccey. "MznarensctBo "[IpocBenienue"”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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