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PaGouast mporpamMma OpHMEHTHpPOBAaHA Ha IIE€JEBbIE NPHOPUTETHI, C(HOPMYIUPOBAHHBIC B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS

MAOQOY COL Ne56

Jlis u3ydeHust OMoJoruy Ha 0a30BOM YPOBHE CPEIHEro 00IIero o0pa3oBaHUs OTBOIAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).
COJIEP KAHUE OBYYEHUS

10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKHUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(bopMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK.

MeToap!l Mo3HaHMS )KUBOW MPUPOABI (HAOIIOAeHUE, SKCTIEPUMEHT, OIMCAaHNE, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBaHHE, CTATUCTUYECKass 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Tpaktuueckas pabota Ne 1. «lcmonp3oBaHME pa3IMYHBIX METOAOB NPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OuocucTeM © HX pa3HoOOpasue. YPOBHU OpraHu3anui OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBIH.

JleMoHCTpanum:

Tabmunpel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
PUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XWUMUYECKUH  COCTaB  KJIETKH. XUMHAYECKUE  DIIEMEHTHI: MAaKpOD3JIEMEHTHI,
MUKpO3JeMEHTHI. Bo/la 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJBl U MHUHEpPAIBHBIX BELIECTB B KieTke. [lomnep:kaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIUNA OSIKOB.

®epMeHThl — Ouoniornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  (QepMEeHTOB  OT
HEOpPraHUYECKUX KaTaJIn3aTOPOB.



YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, prud03a 1 1e30KCuprd03a), Aucaxapuasl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJIHKOTeH, IeJuloio3a). buonmornueckue ¢(yHKIUU
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHMIOB Kak
MCTOYHUKOB PHEPIUH.

Hyxnennossie kucnorsl: IHK 1 PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkoum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBHS UACH U
(axTOB B HAYYHOM MMO3HAHUU. METO/IbI N3YUEHUS KIIETKH.

Knerka kak nenoctHas »xuBas cucrema. OOLye MpU3HAKM KJIETOK: 3aMKHYyTas Hapy»KHast
MeMOpana, mosiekyibl JJHK kak renernueckumii amnmapar, cCucTeMa CHHTE3a Oerka.

Tumbl KIETOK: JyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTHM CTPOSHHS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKOH KIIETKU.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHMH.
[na3zmatuueckass memOpana, e€ cBoiictBa W (GyHkumu. llutomnmasma u €€ OpraHoupsbI.
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IacTuiabl. IIpomcxoxneHne MUTOXOHIAPHUHA M IIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHoM/ bl KJIETKH: pUOOCOMBI, KII€TOUHBIN LIEHTP, IEHTPHOJIH,
pEeCHUYKH, KIyTUKU. DyHKIIMK OpraHoUA0B KIIETKU. BKitoueHus.

SAnpo — perynasTopHbli HeHTp KiIeTku. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, /x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuel u cxembl: «llepuoauyeckass TabauIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KieTkn», «CTpoeHue KUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIumuasn.

OO6opynoBaHue: CBETOBOW MHKpPOCKON, OOOpYyJOBaHUE MIJIsi MPOBEICHUS HAOIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpakTH4YecKue padoThbi:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padota Ne 2. «M3yueHue CTpOEHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHHE).

Tema 4. 7KuzHenesiTeIbHOCTb KJICTKH.



OOMeH BemiecTB, WIM MeTaboau3M. AccuMmianus (TUTaCTHYECKUH  OOMEH) |
JTUCCUMUIIALIUSA (SHEpreTUYecKii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BELIECTB U SHEPTUH B MOHUMAHUH METa0O0Iu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbid. Pons pepmeHTOB B 00MEHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®orocunte3. CperoBas u TeMHOBas (a3el ¢orocuHTe3a. Peakmum (oTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. Biusiaue ycinoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTECHUI.

XeMocHHTe3. XEMOCHHTE3UpYollIue OakTepuu. 3HAUeHHWE XEMOCHHTE3a Uil KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B KJeTke. PaciueruieHue  BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTarlbl sHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopompHoe okucieHwe, WIM KJIeTOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunte3a. ['enermueckas wunpopmauus u JHK. Peanusanus
TeHeTUYEeCKON HH(popMalu B KieTke. ['eHeTuYecKuit KoA U ero CBOMCTBa. TpaHCKpUNLIUS —
matpuuHblidi cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpancnsuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oerka.

Hexnerounsie ¢opmbl xku3HMm — Bupychl. Mcropusi otkpeitust BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMmyHOAepUINTa YeTOBEKa

(BUY) - Bo30ymutens CIIMJla. OOpaTHass TpaHCKpPUIIMS, peBEpTa3a HW HHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTnueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Ctpoenue u
¢yHkunoHMpOBaHUE TeHa», «CuHTe3 Oenka», «[eHernyeckuii koa», «Bupyce,
«bakrepnodarn», «Ctpoenune u ku3HeHHbIH nuka Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anmuivkanuu «Yasoenue JJHK u tpanckpunuus», «buocunres
6enkay, «CTpoeHue KIeTKu», Moienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, WiM KU3HEHHBIM WK kieTku. MuHtepdaza m mwmros. Ilponeccsl,
nporekarone B uHTepdasze. Permkamus — peakuust matpuuHoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuel. [luTonornueckue OCHOBBI pa3MHOXEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xmetkn — muto3. Crammm mwurosa. IIpomeccel, mpoucxonsdiiyue Ha pasHbIX
CTaAusAX MUTO3a. bUOJIOrMYEeCKU CMBICII MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoB: Oecroysioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHUE OPIaHU3MOB, €0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.



Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsume Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpica ¥ 3HaUeHUE MeH03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilos0BBIE Kene3bl:
CEMEHHUKU M su4yHMKH. OOpa3oBaHUEe M pa3BUTHE IOJOBBIX KJIETOK — raMeT (CrepMaTo30uf,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOCHMs SAHLEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOTeHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl AMOPUOHAIBHOIO PAa3BUTHSL Y IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyJisiLus,
opranorenes. IloctamMOpuonanbHOe pa3BuTHEe. THUIBI TOCTIMOPUOHAIBHOIO PA3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 [BETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTaluN
pa3BUTUSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOITHOE OIIIOOTBOpEHUE Y
LIBETKOBBIX pPacTeHui», «BereraTMBHOE pa3sMHOKEHUE pacTeHMi», «JlemeHue KIeTKu
6aktepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBINH LUK,
«Penmukanus ITHK», «Muto3», «Meinos», «IIpsmoe u HenpsMmoe pasBUTHE», «l'ameToreHes y
MJIEKONIUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuoknHe3 B KiIe€TKax KOpellka JyKa», MarHUTHas
Moenb-anmiaukanus «/lenenne knetkny», monaens JJHK, Monens metadazHoit XpoOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb muTonoruu u
HMOPHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TMOpHUI0JIOrMYECKUM, LIHUTOT€HETUYECKUM, MOJIEKYISIpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJelOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [.  MeHnnenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH equHo00pa3us THOPUIOB MepBoro nokosienus. [IpaBumo
JOMMHHMPOBaHMs. 3aKOH pAcIIEIUIEHHs Ipu3HakoB. ['mmore3a uyucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmBaHME. 3aKOH  HE3aBUCHMOrO  HAcCJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHuecKkUe OCHOBBI IUTHOPHUIHOTO CKpEIIMBAHMS. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTPE/IeTICHUs TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLEIUIEHHOMY
HacJIeJOBaHMIO TeHoB. HapyieHue cuensieHus reHoB B pe3ylbTaTe KpOCCUHIOBEpa.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAENEHUE 10JIa. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
IOJIOM.



N3meHunBOCTh. Bl ”3MEHUMBOCTH: HEHACIECTBEHHAS U HAcleACTBeHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPHUCTUKAa MOIM(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKAIIMOHHON N3MEHUYUBOCTH.

HacnenctBenHnas, win reHoTUNMYecKasi, "3MEeHYHMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 © 1oNOBOM mpouecC — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kraccugukamuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHble. YacToTa U
NPUYMHBI MyTaluil. MyTtarennble GakTopbl. 3aKOH FOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
reHeaNornyeckuii, OJIM3HELUOBbIM, IUTOT€HETUYECKUH, OHOXUMUYECKHI, MOJEKYJIApPHO-
reHetudecknuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [11[P-ananmusa. HacnenctBenHbie 3a0oiieBaHuUs
YyenoBeKa: TeHHble Ooyie3HM, OOJIE3HM C  HACIEACTBEHHOW IPEapacIoioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKO-reHeTUUeCKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHUI YEIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Mero3y, «B3anmoneincTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUMN, JKUBOTHBIX
U yeloBeKay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«Kapuotunsl dYenoBeka © KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoanpukauoHHas
U3MEHYNBOCThY», «Hacnenosanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
M3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anminkanuu «MoHorudpuaHoe ckpemuBanuey, «HemomHnoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHnas pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast padota Ne 6. «3ydenne mMoauduKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BApPHALIMOHHOTO PSa U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamM3 MyTauMid y Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKa».

Tema 7. Cesiekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHHUE CENEeKIUU U foMecTukanus. Yuenue H. U.
BaBunoBa o meHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.



CoBpeMeHHBIE METOBI CENEKIIMU. MacCoBbI U MHAWBUAYAIbHBIN OTOOPHI B CEIEKIIMH
pacteHuii u XuBOTHBIX. OIIeHKa dKCTephepa. bIU3KOpOICTBEHHOE CKpEIIMBaHHEe — MHOPHUIMHT.
Uucras nuaus. CkpempBaHWe YUCTBIX JMHWNA. [erepo3wc, wnum TUOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ ycrexwu.
HcKyccTBEHHBIM MyTareHe3 W IOJIy4YeHUE MOIUIUIONJI0B. JIOCTHIKEHMS CENEKLMH PACTeHH,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunanTtHoi JIHK wu Tpancrennsix opranu3moB. Kiterounas wumxenepus. Kiierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKONPOAYKTHUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmunel U cxembl: kKapra «L[eHTpBI MPOWCXOXKIEHUS M MHOTrooOpasus KyJIbTYPHBIX
pacrenuii», «llopoabl TOMaIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuan3anus», «Paborel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHpOBaHUE M MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTHMIKEHUS CEJICKIIMU PACTEHHM W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIM y4acTOK, B TEIUTMYHOE
X035IUCTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonoHHAsA OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAA TEOpHUsl U €€
MecTO B OMojoruu. BiusHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbctBa dBomonuu. [laneoHTosornyeckue: MOCIEI0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, IepexoiHble (GopMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJICTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYJIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JBukyiye Ccwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE THpU
OTPaHUYEHHOCTH PECypcoB, HeompeAeNEHHas H3MEHUYHMBOCTh, OOpb0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TOJTOKEHUSI.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIAa U 3BOJTIOIUH.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATUBHAs HM3MEHYMBOCTh. [lomynsiuoHHble BOJHBI U JApeiid renoB. M3zomsauus u
MUTpaIusl.



EcrecTBennbiii oTOOp — Hamparisiomuid (aktop s3Bostonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtoiun. [Ipumepsl npucnocoOineHnit
y opranuzmMoB. ApoMop¢03bl U UINO0AJANTALNUH.

Bun u BumooGpazoBanue. Kputepuu Buma. OcHOBHble (opMbl BUA000paA30BaHUS:
reorpagpuuecKoe, IKOJIOTHIECKOE.

MaxposBomrorusi. PopMbl 3BONIOLUH: (puieTHYeCcKas, JAWBEPreHTHAs, KOHBEPTEeHTHAs,
napasuienbHas. HeoOpaTuMOoCTh 3BOTIOIHH.

[IpoucxoxaeHne  OT  HECHEUUAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crenuanusanys. AjanTuBHas paauanus.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuThHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoabIlu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyILIECTBOBaHHUEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacteHuit», «MHoroobpasue mopos
JKUBOTHBIX», «[lonmynsumy, «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cunbl 3Boionuny, «Kapra-cxema
mapmipyra myremectsus Y. Jlapsunay, «boppba 3a cymectBoBaHue», «lIpucmoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHuey, « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MIJIOJ0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Koiekuus «@DPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmnkauusa «llepekpéct xpoMocom», BIa)xHbIE Mpenaparhbl
«Pa3Butue Hacekomoro», «Pa3BuTue nArymku», Mukpomnpenapar «Jlposoduna» (HOpMa,
MyTaluu (OpMbI KPbUILEB U OKPACKH TEJA).

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTopnast pabora Ne 2. «OmmcaHue TPHUCIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIBHOTO XapaKTepar.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4HBIE NIPEICTABICHUS O 3apOXKACHUHU XKU3HU. HaydHble rUmoTe3sl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOMoOreHe3 M MaHclepMus. XuUMUYecKass 3BONIOIUSA. AOHWOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON sBoMoIMKM. HauanpHble sTansl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopMHUpOBaHHE MEMOpPAHHBIX CTPYKTYP M BO3ZHUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKH U UX
sBoIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pasutne xu3Hm Ha 3emse mo d3paM UM nepuonaMm. Karapxeil. Apxeickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KEeMOpPUICKHI, OpIOBHUKCKUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickas spa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKHI, MEITOBOM.

Kaiino3zolickas 3pa u €€ nepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE ATambl ABOJIOLUU
pPAcTUTENBFHOIO M XUBOTHOIO MHpa. ApomMopdo3bl y pacTeHH U >XKUBOTHBIX. [losiBneHwue,
paciBeT U BHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.



Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOOLIUU. OCHOBHBIE CHCTEMATUUYECKHE
TPYIIIbI OPTraHU3MOB.

OBonronusl yesnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue mpencTaBieHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl nu3ydyeHus: autponorenes3a. CxoacTBa U pa3anyus YeloBeKa
1 KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencrBeHHass W3MEHYMBOCTH U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HU, H3TOTOBJICHUE OPYIUi TPYyla, MBILIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEblil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymHbld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh pacHpoCTpaHeHusi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIEOHaAHAas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaiabHas), MOHTOJOUJHAsA  (a3uaTCKO-aMepuKaHckas). YepTsl
IPUCTIOCOOJIEHHOCTH TMPEJCTaBUTENEH YEJIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmume! 1 cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas knerka», <«KuBoTHas kieTka», «lIpokapuornueckass KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YyeJIoBEKa U 4eIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJOTMYECKMX HAXOJI0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «JIpeBHenmue moam», «/peBHue mogm», «llepsbie
COBPEMEHHBIE JIFOIN», «HelI0BeUeCKHne pach».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJIONUTEKA,
NUTEKaHTPOIa, HEAHAEpPTalIblla, KPOMAaHbOHIIA), CJACNKHA WIN U300pakeHHs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabiauia,
KoJuieKIus «DOopMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Ipaktrueckas padota Ne 1. «/3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHUN U KMBOTHBIX B
KOJUIEKLIUSAX .

DKCKypcusi «IBOJIONUS OpraHudeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3feibl AKOJOTMH. MeToAbl 3KOJOTHYEeCKHX
UCCIJIEOBAaHUM. DKOJOTNYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Oxonorudeckue (akropel. Kmaccudukamus skomorndecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (aKTOppl:  CBET, TEMIeparypa, BIWKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYecKuX GakTopoB. bruonornueckre puTMbl.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcaluM3M, HeHTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MOomyisiiuu. OCHOBHBIE TMOKAa3aTeldd MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «l[Ipupoausie 30ub1 3emim», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uHpy3opun-Tydenbkny», «llumepsie nenm».

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT
oOUTaAHUSY.

Jlaboparopnas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa U 3K0JI0THYeCKHE CHCTEMbI.

CoobmecTBo  opranmamMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OUOTEOIEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTHI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (IMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OHomacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOpPEryJIALus, pa3Butue. CyKieccus.

[IpuponHble 3KOcCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. buonornyeckoe u
XO035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢aktop ycrorunBoctu sKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['modanpHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue npUposl U yenoseuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
UCHoJib30BaHue. JlocTukeHus: OMONIOruy U OXpaHa MPUPO/IbIL.

JdemoHcTpaumnu:

[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie nenu», «buoreHo3: coctaB U cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenoBek»,
«JKocucTeMa IIMPOKOJMCTBEHHOrO Jieca», «IDKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BosloEMa», «ArponeHo3», «lIpuMepHble aHTPONOreHHblE BO3IACUCTBUS HAa HPUPOLY»,
«BaxkHeillime MCTOYHMKM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX Boa», «llouBa — BakHeiimias
cocrapsitonas ouocheps», «DakTopsl Aerpaganuu nousy», «IlapaukoBeiil 3¢ dexT», «PakTopbl



PaaMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTpykrypa ouochepsi», «Pacrnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3zora B Ipupoe».

ObopynoBaHue: MO/JIJIb-aNIINKALHS «Tunuunsle OMOILIEHO3bD», rep6apmuii
«PacturensHble  coobmiecTBa»,  koyuiekuuu — «buomenos», «Bpeaurenn — BakHeHIIMX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl ¥  IKUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4arIMMUCs IPOrpaMM CpefHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JMUYHOCTHBIX pE3YJIbTAaTOB OCBOECHMs IpenMera «buonorus» BblIeIeHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOy4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJIEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIECIEHUIO,
HaIMYUE MOTHBAIMM K OOy4YeHUIO0 OWOJIOTUH, LIeJICHANpPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOy4aroUIMXxcs pPYKOBOJACTBOBAaThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKaMH, NPUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUjaMHM U HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3ULUU JMYHOCTH, NMAaTPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXEGHUs, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMs yueOHOro npeaMera «bruoaorus» MOMKHBI OTpaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paciMpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEeATu3allid OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHcKoOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSIKA;

FOTOBHOCTb K COBMECTHOI TBOPUYECKOH NIEATEIBHOCTH MPHU CO3JJaHUHU YUE€OHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBIMOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU YOEXKIECHUSIMHU, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHUS;

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UIACHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JocTHXkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OHMOJIOTUM, TOHUMAaHUS 3HAY€HUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujelHas yoex1€HHOCTh, TOTOBHOCTH K CIIYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT'O OBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOH >KM3HU B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIIOYAsl 3CTETHKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMaHUE YMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KayecTBa TBOPUYECKON JINYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYYHs:

NOHMMaHMEe U peau3alys 370poBoro u 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOI0ZIeHNe TUTUEHUYECKUX IMPaBWJI U HOPM, cOAJaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perymsipHas (Qu3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOIEHUs alIKOroJid,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUECKOH U COI[MAIbHOM HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM cepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KaIOLIEH Cpe/ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU M3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pELIEHUuH MpoOJseM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (cOOII0AEHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHCTBHU, MPHUHOCIIINX Bpell OKPYKAIOLIeH MPUPOJHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsITHBIE 3KOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JecTBUI M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITETbHOCTH  OKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATebHOCTH SKOJIOTHYECKON HallPaBIEeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOW KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXY JIFOJIbMHU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uky OHONOrMH Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE TNPUPOABI, YelIOBeKa W OOIIecTBAa, B TIO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U peIIeHUH MPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHuUs
HOBOI'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MTOUCKA MYTEH BBIX0/a U3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAITMOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJAX MOBBILICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()yHKIIMOHAIHHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3yuyeHUn OUOJIOTHH;

NOHUMaHHE CYIIHOCTH METOJOB MO3HAHUS, MCIOJIB3YeMbIX B E€CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS JUIl aHalu3a M OOBSCHEHUS SBICHUN
OKpPYKAaIOIIeT0 MHpa M TPOHCXOIMNX B HEM W3MEHEHHH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHS] HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOMIMXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl peIIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUsX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENHCKYIO ACSITEILHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMHM B COOTBETCTBHHM C >KH3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylibTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrus» BKIIOYAIOT:
3HayuMble g (OPMHUPOBAHHS MHPOBO33PEHHUS OOYy4AIOMIMXCA  MEXKIUCHUIUITMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TPOIECC, CHUCTeMa, HAyuHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIeAOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCajbHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanne (HYHKIMOHATBHONW T'PAMOTHOCTH M COIHAIBHONW KOMIETEHIIMH 00 y4aroIuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro oOuero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 0a3oBbI€E JJOrHUECKHE AeHCTBHUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBINUICHUs (aHaNu3a,
CHUHTE3a, CpaBHEHHUs, KIacCU(PHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHATUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEIBHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A O0OBsCHEHHsS (AKTOB W SIBICHUH KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpacCyKICHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B pacCMaTpUBAEMBIX SBICHMSX, (hOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM pPa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbl ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB ILEINISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pPabOTy B YCIOBUSAX pPEaJbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTHBHOE MBIIJICHUE MPU PELIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE IeliCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB I103HAHUS;

HCIIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMY, MPEOOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHATUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33/laud B 0Opa30BaTENbHON [EATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATh
runore’y e€ pelieHusi, HaxOOuTh AapryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJI€ PpELICHUS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEPEeHOca CPEACTB U CIOCOOOB JEUCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMWS B TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3ZHEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE HJEH, IpEAJararb OpUTHMHAJIbHBIE MOJAXOAbI U pEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe yueOHOro mocolus,
HAy4YHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTre), aHANM3UpPOBaTh HH(OPMALMIO pPa3IUYHBIX BHJIOB U (HopM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYNBOCTD;

dopMynupoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbl NMPH IOHCKE U O0TOOpe
Ouosiornueckoil nHGpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOHEHUS YI€OHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTABICHUS OMOIOTUYECKOU
uH(popManuu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIHUIbI, PUCYHKH U IpYTroe);

WCIIOJIH30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA NpH paboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HaKW U CHMBOJBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMThl HHpOpMAIUH, HHOOPMALUMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

1) o01menue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX Cepax >KU3HH, aKTUBHO Y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBITIOJHEHHsI MpeiaraeMoi 3aJadd, YYWUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTH MO3ULUHN APYTUX YUaCTHUKOB JAHANIOTa I JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAas IeATeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUAYAJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JICHCTBHUH ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4JI€Ha KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBIIATh IIaH JEMCTBUM, pacnpeneisaTh poJid € y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXJOI'0 YJ4aCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaratb HOBBIE IMPOEKTHI, OLEHUBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETUYECKOE TIIOBEJEHUE B PA3IMYHBIX CUTYyalMsIX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMH A€l CTBHSIMU:

1) camoopranuzanmsi:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LIEI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 3a7aydl B 00pa3oBaTENbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI1, UCIIOIB30BaTh NMPUEMBI pedieKCun
JUISL OLICHKU CUTYalH, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0N M APYrUX:

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOEGHHIO, HMHTEPHpPETAMUd U IPEeoOpa3OBaHUI0 3HAHWUM, BHJIbI
JeSITEAbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buosnorus» 6 10 knacce
JOJKHBI OTPaXKATh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEp’KaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opraHusM, Meraboiau3M (0OOMEH BeIeCTB M  MpeBpalleHue HHEPruu), ToMeocTas
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHuE wu3jiaraTb OHOJOTMYECKHEe TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJlbHas JIoTMa MOJeKyJIspHoW Ouoinorum), 3akoHsl (I. Mennens, T. Moprana, H. 1.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHuLibl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE Ba/leTh METOJaMM HAay4YHOTo NMO3HAaHUS B OMOJIOTMU: HAOIIOJACHUE U ONUCaHME
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M MPOBEJCHHE OHOJIOTMYECKOro
DKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOJAOTBOPEHUS, PA3MHOXKCHUS, UHIUBULYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHME MPUMEHSAThH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUYECKUX PELIeHUI B TOBCETHEBHOM JKU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH JAJIsl palliOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE peIllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHKE, CIEIUIEHHOE HACJeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHHBATh M HHTEPIPETHPOBATh HMHMOPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS M3 pa3jIMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro MHGOPMALMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJI’KHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHH O MECT€ W POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHME PaCKpbIBATH COJIEPKAHUE OMOJIOTUYECKMX TEPMUHOB U MOHATHI: BUJ, NOMYJISILINS,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIIBI ((AKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOPhl, HSKOCUCTEMa, MPOAYLECHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MTUTaHUsI, SKOJIOrHUecKas mupamMuia, OnoreoreHos, ouocdepa;

yMEHME Hu3araTb Owuonoruueckue Tteopuu (3BomouuoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpenensTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHME BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MHCCIEeTyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOrMYEeCKUX OOBEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS AKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

yYMEHHE MPUMEHSATH MOJIY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 17151 IPUHATHS IPAKTUUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 OOecTieueHust
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUS B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Onosoruu Ui paLMOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHblE OMOJOIMYECKHE 3aJadd, COCTABIATH CXEMBbI IIEpeHOca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (LleNU MUTAHUA);

YMEHHUE BBIOJIHATH JIAOOPAaTOPHbIE M MPAKTHYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHYECKH OILIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKAHUs, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HHGpOpMalMK, HAyYHO-IOMYJSPHbIE MaTepuallbl), paccMaTpUBaTh IJI0OAIbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HLIHUIO;

YMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN anmnapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
: broorit kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmroreia LIOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 brbmmorexa [OK
https://m.edsoo.ru/7f41¢292
bubmmoteka IIOK
4 HASHE/ICATEILHOCTE KICTRE 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 THAMBUAYAJTbHOE pa3BUTHE 5 | bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE 1 UBMEHUNBOCTD 2 15 bubmmoteka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3MoB. OCHOBBI ) bubnuotexa [JOK
OMOTEXHOJIOTHUHU https://m.edsoo.ru/7t41c292
8 PesepsHoe Bpems 2 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM T T O I S—— (uudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIOIIMOHHAST OMOJIOTHS 9 1 brbmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 brbmmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jlara JJIeKTPOHHBbIE LU (PPOBHIE
Tema YpoKka KOHTpOJIbeIe HpaKTuquKHe OﬁpaSOBaTe.}ILHHe
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TO3HAHUS KUBOH
npuponsl. [IpakTrueckas padota
2 NIQ) 1p«IiIICHOJII:>3OBaHI/Ie paﬁmqﬂmx 1 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY»
3 buonoruyeckre cucTemsl, | bu6mmoreka [IOK
MPOIIECCHI U UX U3YyUCHUE https://m.edsoo.ru/863e6564
4 XHUMHUYECKUN coCcTaB KiIeTku. Boma 1 bu6mmoreka [JOK
1 MUHEpaJIbHbIE COIU https://m.edsoo.ru/863e674¢
5 benxu. CocTas u cTpoeHue 0enkoB 1 bubmmorexa HOK
https://m.edsoo.ru/863e6b72
®depMeHTHI — OHOJIOTHYECKHE
Katanu3aTopsbl. JlaboparopHast
6 pabora Ne 1 «3yuenue 1 0.5 bubnuotexa [JOK
KaTaJIUTHYE€CKOM aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMIIIa3bl
WJIA KaTajasbl)»
7 Vraesonnsl. JIunuael 1 bubmorexa [TOK

https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyweutiosbie kncnorer. AT https://m.edsoo.ru/863e6d5c
9 Hctopust u MmeToabl U3y4eHUs bubmuorexa [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa
CrpoeHue 3ykapuoTUYeCKOn
kietku. JlabopaTopHas padora No
2 «3y4eHue CTpoeHUs KIETOK bubnnorexa [HOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpEIapaTax u ux
OTIHCaHUE»
12 OOMeH BelecTB Wil METab0Iu3M bubmmorexa LIOK
https://m.edsoo.ru/863e766¢
13 DoToCUHTE3. XEMOCHHTES Bubmiorexa LIOK
https://m.edsoo.ru/863e7c98
14 DOHepreTndyeckuii oOMeH bubmmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KIETKH.
Henenune xknetku. MuTos.
1 JlabopaTtopHas padota Ne 3 0.5 bubnuorexa [JOK
«Habmroaenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpemapaTax»
16 buocunres 6enka. Peakmms bu6mmorexa [IOK
MaTpUIHOTO CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — 6uocuHTe3 Oenka bubnuoreka [IOK




https://m.eds00.ru/863e796¢

18 Hexnerounsie GopMbl )KU3HU — bubmumoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @DopMbl pa3MHOKEHUS OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
k1eTok. Ommio10TBOpEHHE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnnoreka [JOK
«M3ydeHne cTpoeHus OJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
2 NunuBunyansHOE pa3BuTHe bu6mmoreka [JOK
OpPraHHU3MOB https://m.edsoo.1u/863e8436
I'enetnka — Hayka o
23 HacneHCTBeHHoZTKH u bubmmoreia LOK
https://m.edsoo.ru/863e86{2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIIEIOBaAHUS
24 an3Ha1<o§. MOHOFI/I6pI/IJj1HOG Bubmiorexa LIOK
https://m.edsoo.ru/863e8878
CKpEITUBaHNE
UTHOPUIHOE CKPEIUBAHUE.
25 é—[aI(OH iefaBHcm\forH; Bu6miorexa LIOK
https://m.edsoo.ru/863e89a4
HacJe0BaHMS IPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npu3HakoB. JlabopaTopHas pabora 0.5 bubmorexa HOK

Ne 5 «M3yueHue pe3ynbTaToB

https://m.edsoo.ru/863e8c60




MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

T'enetuka noma. Hacinenosanue

bu6mmoreka [IOK

27 MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3MeHYnBOCTb.
HenacnencTtBenHast U3MEHYHUBOCTb.
JlabopaTopnas pabora Ne 6.
28 HSque)HHepMOHIf(bHKaHHOHHOﬁ 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHass ©3MECHYUBOCTb.
JlaGopatopHnas pabora Ne 7. bubnuoreka [IOK
29 . 0.5
«AHaIN3 MyTaluil y 1po30QpuiIsl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpenapaTax»
30 I'enetuka yeaoBeka Bubnmorexa LIOK
https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHIE 1O
31 Teme «HaciencTBEHHOCTD U
W3MEHYMBOCTH OPTaHU3MOB)Y
Cenexkuus KaK Hayka v Mpoliecc.
32 MCTOJIL:)I Hu JIOCTI/I}}I](I;HI/ISI (I:)eJ'IueKHI/II/I Bubmmorexa LHOK
. https://m.edso0o0.ru/863e¢9214
pacTeHU 1 KUBOTHBIX.
33 buorexHonorus Kak orpacib bubnuorexa [IOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e¢9336
34 PesepBubIil ypok. O60061IeHNE TTO

TeMe "HaciencTBeHHOCTE U




‘ W3MEHUYHUBOCTh OPTaHU3MOB".

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME



11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema YpoKka KOHTpOJIbeIe HpaKTuquKHe OﬁpaSOBaTe.}Ibele
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBIeHUN | bubnnorexa [HOK
00 3BOJIIOLIUH https://m.edsoo.ru/863e9570
3 MuUKpO3BOTIOLMS 1 bubmorexa [OK
https://m.edsoo.ru/863e9cle
[Tomyssius Kak JIeMeHTapHAs
4 aGoparopra pasora Ns | | 03 bitGnorexa LIOK
B ' https://m.edso0.ru/863e99¢6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMy KPUTEPHIO»
5 JIBroKyIMe Cuitbl (371€eMEHTapHBIE | bu6mmoreka [IOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
6 EcrecTBennsIit 0TOOp U €ro GopMbI 1 bubmorexa OK
https://m.edsoo.ru/863e9ed0
PesynbTath! 3BoIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas | 0.5 bubnuoreka [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepay
g Hamnpasnenus u nytu | bubmuoreka [IOK

MAaKpO3BOJIFOLIHHA

https://m.edsoo.ru/863e9cle




9 HeoOpatumocTs 3BoIOLNN
10 WcTopus xu3Hu Ha 3emiie U
METO/Ibl €€ U3YUECHUS
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumorexa [IOK
Ha 3emie https://m.edsoo.ru/863eaSab
PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
12
Y Nepuojiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTETBHOTO U KHUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnnoreka [JOK
«M3ydyeHre NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHid U KUBOTHBIX B
KOJUIEKLIHSX »
CoBpeMeHHas cuctema bubnmnorexa [JOK
14
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YETTOBEKA bubnuotexa [JOK
(anTpoOmIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxyuiye cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
4eJI0BEKa
13 YenoBeueckue packl ¥ PUPOIHBIE bubnnorexka [JOK
aJlanTanuy 4eJoBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001IEHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJorus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTtopHnas padora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

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

22 pacTeHUi U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e

oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue GakTopsl bubmorexa IOK

https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipakruyeckas pabora

24 Ne 2 «IToncuéTt ImI0THOCTH 0.5
TIOMYJISIIIAIA pa3HbIX BUIOB
pacTeHu

)5 Coob1iecTBa OpraHu3MOB — bubnuoteka [JOK
OHoLEeHO03 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNn

7 9KOCHUCTEMBI. DKOJIOTUYECKHE bubnmnoreka [JOK
nupaMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbie 3KOCHCTEMBI

29 AHTPOIOT€HHbIE SKOCUCTEMBI

30 buocdepa — rnobanpHas bubnuorexa [IOK
9KOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmuoreka [JOK




onocdepsl https://m.edsoo.ru/863ebd 16

32 YenosedecTBo B Onocdepe 3emiu 1

13 CocyuiecTBOBaHUE MPUPOJIBI U | bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011eHIE

34 TeMmbl «Co00I11IeCTBA U 1
HKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OHOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHON TPAMOTHOCTH 4YeNOBEKa [UJIsl peIlleHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHne pacKkpblBaTh COACpPKAHUE OWOJIOTHYECKUX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpeBpallleHHe JHEPruH), TOMEOcTa3 (CaMOperyysius), YypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOIYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYMBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHMYECKHE TEOPUM (KJIETOYHAsl, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.11. BaBunosa) u
yueHus (0 LEHTpaXx MHOroo0Opasus MU INPOUCXONKICHHS KYJIbTYpPHBIX
pactennii H.M. BaBuinosa), onpenenars rpaHULbl X IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIajeTb METOJaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmro/IeHNe W OIMCAHUE >KUBBIX CUCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3anys W TPOBEJICHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXIY
HCCIIEyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCBYJ'[BTaTOB)

YMGHI/IC BBIACIATH CYHIGCTBCHHI)IG HpI/ISHaKI/I BI/Ip}’COB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OJHOKJICTOYHBIX 158 MHOTOKJICTOYHBIX
OpPraHuU3MOB; OCOOCHHOCTH  TIPOIIECCOB  OOMEHAa  BEIIECTB H
MpeBpallleHUs] 3HEPruu B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO |
SHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Meho3a,
OHHO}IOTBOpeHI/Iﬂ, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I}IyaJ'IBHOFO pa3BI/ITI/I${

opranusMa (OHTOTeHe3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHeHI/ISI
GI/IOJIOFI/I‘-ICCKI/IX mpouccCcoB nu SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MmacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHHMMaHUEC H606XOIII/IMOCTI/I HUCIIO0JIb30BaHUA ,[[OCTI/DKGHI/II;'I
COBpPEMEHHOM OHONOTMU ¥ OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aaa4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAHUE, CLUCINNICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJIsA MMpEaACKasaHusAa

HacCJICAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKUE PabOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNUYECKOT0 COZIEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOICHHS,
00001m1ass GMOIOTHYEeCKy0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHHn

11 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 06pa3oBaHus

CchopMupoBaHHOCTh 3HAHUI O MeCTe W POJM OHOJIOTMU B CUCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
O6uosiornu; (PyHKIHMOHAIBLHOW TPaMOTHOCTH 4YeNlOBeKa MJISi PeLICHHS

JKU3HCHHBIX 3aJa4

YMmenue PacCKpbeIBaTb COACPIKAHUC OHOJIOTHYECKUX TCPMHUHOB H

TOHSTHH: BU, HOIMYJIAIWA, l"eHO(i)OH,I[, OBOJIIONUSA, ABUKYIIHUE CHJIBI




(paxtopsr) ABOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTNYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLUEHTBI,  KOHCYMEHTBI,  PEIOYIEHThl,  LeNH  IHTaHuf,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass  TeOpus  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxoacra K.M. Bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(HabOmroIeHNe W OINMCAHME YKUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUU;
OpraHmW3alys W MPOBEICHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIIMYMHAMHU, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TCOPHH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnli B MOBCEAHEBHOW KU3HU B LIENSAX oOecrieueHus: 6e30macHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTe 3JIEMCHTAPHBIC OMOJIOrYECKHE 3aJa4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTCMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpaKTUUYecKue paboTsl,
coOmogath mpaBwia npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KPUTHUYECKH OLEHHBATh W WHTEPIPETUPOBATH MH(POPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-IONYJsSipHBIE MaTepHalIbl);

’ paccmarpuBaTh rio0anbHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC HMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH TTOHATHHHBINA alrnapar ouoaoruu




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

1.1

buonmoruss — Hayka o kuBOM mpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBPEMEHHOM Hay4yHOU KapTuHbI MUpa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

22

Meroabl MO3HAHMS KUBOM NpUPOABI (HAOIIOACHUE, SKCIEPUMEHT, OMHCAHHE,
U3MEpeHHe, Kiaccu(uKaus, MOJCIUPOBaHUE, CTaTUCTHYECKas oO0paboTka

JTAHHBIX )
JKuBbIe CHCTEMBI M UX OpraHUu3aus

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT ulydeHus Ouosnoruu. CBoilcTBa

OMOCUCTEM U UX pa3HOOOpas3ue

ypOBHI/I OpraHu3annuu OHocHCTEM: MOJICKy.]'IHpHO—FGHCTHQCCKHIZ, KHCTOQHBIﬁ,

OpTaHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPO3JIEMEHTHI,
MHKpO3JIEMEHTBl. Bojga u  MuHepanbHble BemectBa. @OYHKUMM BOIAbI U

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Hoz[,uepmaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u crpoeHue OeaKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnMble UM 3aMEHUMBIE AMHUHOKUCIOTHL. AMMHOKHMCIOTHBI COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYEecKue cBoicTBa OenkoB. buonormyeckue
GbyHKIIHN OEIKOB.

depmeHTHl — Ouojoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOctpartHas crnenuduunocts. Kodepmentsl. Buramunbl. Otaugus

(hepMEHTOB OT HEOPTAHHUECKUX KaTaIH3aTOPOB

3.3

VYrneBosabl: MoHOcaxapuabl (TIHOKO03a, pudo3a U Ae30KCcupubo03a), aucaxaphbl
(caxapo3a, JnakTo3a) W TOJHcaxapuabl (Kpaxmayl, TIUKOTEH, IEJUTI0I032).
buonornyeckue GyHKIUHU YIIIEBOJIOB.

Jlunuael:  Tpurnuuepuas, — crepounsl,  ¢dochomunuasl.  ['mapopunbHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkumu JaunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHKOB SHEPTHUU
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Hyxnennoseie kucnorsl: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIIEMHOBBIX




kucaor. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucrema. OOIIMe MPU3HAKA KIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak renernueckwii ammapar, cuctema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHuecko kieTku. Kierounas crenka Oakrtepuit.  CTpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOU H

IpuOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpana, e€ cBoiicTBa U pyakuuu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmku, im3ocombl. [loayaBTOHOMHBIE OpraHOM[bI KIIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcxokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHT,

PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sigepHas 000JouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMeH BemiecTB, WM METa0OIU3M. ACCUMUIAIMS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOIO MpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B OOMEHE BCIHICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas ¢a3wl poTocuHTe3a. Peakunu GorocuuTesa.
O¢ddexTuBHOCTE PoTOCHHTE3a. 3HAUeHHE (OTOCHMHTE3a VIS KU3HH Ha 3emIe.
Bnusinue ycrnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XEMOCHHTE3HpYyIoIIue OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

JKU3HU Ha 3emiie

3HepFCTH‘lCCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BC€IICCTB, BBIACICHHUC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalsl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIIETOYHOC

npixanue. DPGeKTUBHOCTh SHEPTeTUYECKOro 0OMEHa

4.4

Peakuuu matpuunoro cuntes3a. ['eneruueckas nnpopmanus u JJHK. Peanuzanus

reHeTnyeckol uHpopmanuu B kieTke. ['eHeTHMYecKuMit KOA M €ero CBOMCTBA.




Tpanckpunums — marpuunbslii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Posb pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropusi otkpeitus BupycoB ([I.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpunura gyenoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacmpocTpaHeHUs] BUPYCHBIX 3a00ICBaHUI

PasMHOXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounsrnii UK, WIM KU3HEHHBIM IMKI KIeTKU. MHTepdaza u MUTO3.
[Tpouieccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAO0Op — KapUOTHIL.
JIMMUIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBLHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kimerkn — wmuto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUS: JIeJICHUE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccrBenHoe

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

54

5.5

[TonoBoe pa3MHOXKEHHUE, €T0 OTIUYHUS OT OECIOI0rO0.
Meiio3z. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

I'amerorenes — mpoliecc 0Opa3oBaHMsl MOJOBBIX KJIETOK y JKUBOTHBIX. [lojoBBIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKH. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCoOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO)IOTBOpeHI/Ie. HapTeHoreHes

WnnuBuayansHoe — pa3BuUTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonansHOe pasButue. Tumbl
MMOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CIOCOOHBIE BBHI3BIBATh BPOXKIEHHBIE
YPOICTBA.

Poct u pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. Mcropust pa3BuTus reHeTUkU. Briuag poccuickux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHbIE TeHETUYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJEJI0BAHMS IPU3HAKOB, ycTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [lonHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIETOBAHHS MPU3HAKOB.
[{uToreHeTHUecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIM3WpPYIOIIEe
cKpeliMBaHue. lcrnonp3oBaHuEe — AHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo cuenjieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienuwe crerieHus TEHOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBbI M TIOJOBBIE
xpomocombl. ['oMoraMmeTHble M TeTeporamMeTHbie opraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJICJCTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psii U BapuallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U KadyeCTBEHHBIE

MPU3HAKU U UX HOPpMaA pCaKINH. CBolicTBa MO,[[I/I(l)I/IKaI_[I/IOHHOI‘/’I HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kiaccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTaluii. MyrareHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZIOB B HacileACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T'E€HETHUKU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IUTOTCHETHYCCKUH,
OMOXMMHYECKUH, MOJEeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto [I[P-ananu3a. HacnencTBeHHble 3a00€BaHUS YENIOBEKAa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACIEACTBEHHON MPeapacioyioKeHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTuBHble MyTanuu. [IpUHLIUIBI 370pOBOTO




o0pa3a >KU3HHU, JAWArHOCTUKH, MPOQMIAKTUKA W JICUCHHS] TE€HETHYECKHX
Oone3nell. MenMKoO-reHeTH4ecKkoe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIULIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIeKUUU U JIOMECTHKAIIHS.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

opoJa, mITaMM

7.2

CoBpeMeHHbIE METO/BI CENEKIUMU. MaccoBbli U WMHIAMBUIYaJdbHBIH OTOOpPHI B
CEJIEKIIMM pAacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cCKpeuuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIW MyTareHes u
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpaciib MNPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Tarbl
co3nanus pexomOuHaHTHOW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJIbHOE  PAa3MHOKECHHE
pacrenuii. KnoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W 3TH4Yeckue mnpodnembl. MO — reHeTHuyecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KJIACC

Kon

1.1

IIpoBepsieMblii 3JIeMeHT coOAepKAHUSA

DBONIOIMOHHAs OHOJIOTHS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugerenbctBa  3BoitouuH.  [lajgeoHTonorudyeckue:  MocieaoBaTeNbHOCTh
MOSIBIICHUSI BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue GayH U (paop MaTepuUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUUnsl SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCJ'IBHO-aHaTOMI/ILIeCKI/IeZ T'OMOJIOTUYHBIC, aHaJIOTUYHBIC,
PYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTH MU OCHOBHBIX METa0O0INIECKUX HYTeﬁ Y BCEX

OpraHnu3MoOB




1.2

1.3

OomounonHass teopus Y.  [apBuna. I[lpennocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIHME CHIIBI IBOJIONMU BUIOB To JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

Cunrernueckass Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBomtorus. [Tonmynsmus Kkak eIMHALIA BUIA U YBOJIIONUA

1.4

1.5

JBuwkymue cuibl ((GakTopbl) SBOJIOLMHM BUIOB B mpupoie. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAS HM3MEHYHBOCTH. llomymsiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MakposBomrorist.  Popmbl  dBoNIOLMHU:  (puieTHYecKas,  JUBEpreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple TIunoTessl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHcrepMmus. XUMHUYEcKas
ABOJIIOLMS.  DKCIIEPUMEHTAIILHOE MOJATBEP)K/IEHUE XUMHUYECKOW 3BOJIOLHUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHnu3MOB

Pa3Butne xusHu Ha 3emiie mo spam U nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoabl: KeMOpHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mepuoabl:  MaJeOreHOBBIA,  HEOTCHOBBI,
AHTPONIOTEHOBBIN. XapakTepUCTHKA KJIMMAaTa M TEOJIOTUYECKUX IPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTENBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMid M JKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHHe dBOMOIUH. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

24

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOTI/IH KaK Hayka. Pa3zButue HpeI[CTaB.HeHI/Iﬁ (O

MPOUCXOXKACHUHM dYelloBeKa. MeToapl u3ydeHus aHTpororeHe3a. CXoicTBa




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEIOBEKa.
JBmxkymue cuibl (hakTopsl) aHTpomoreHe3a. HacneacTtBeHHass U3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuii, YenoBek HeaHaepTanbCckui, YemoBek
pa3ymHbIid. HaxoIku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpONEoMIHas (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3xBaTOpHAJIbHASA), MOHTOJIOUAHAS (a3marcko-
amMepHuKaHcKast). YepTbl PUCIIOCOOIEHHOCTH NPEJICTABUTENEH YeIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

Okosorusi Kak Hayka. 3aZjaud U pazJiesibl KOJOTHMH. MeTo/bl 3KOJOTHYECKUX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33penue. Cpenbl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPTraHU3MCHHAsA

3.2

Okonoruueckne  (aktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abWoTHYecKre, OMOTHYECKUE W aHTPOIOTCHHBIC. JleWCTBHE HKOJIOTHUECKUX

(hakTOpOB HA OPTaHU3MBI

33

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bumbl OHOTHYECKMX B3aMMOJAEHCTBHIA: KOHKYpPEHIIHS,
XHUIIHAYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HeilTpanu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJId CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6HI€CTBaX

OKOJIOTUYECKHE XapaKTCPUCTHKHU TOMMYJIAIUH. OcCHOBHEBIC IIOKa3aTciin
nomyJjdanuu: 4YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsanus

COO6H.ICCTB& 1 3KOJOTNYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJOBasd,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumbl-momuHanThl. CBs3U B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . ITlomarme 00 »dKocHCTEME H




4.3

ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BELIECTB U TOTOK 3HEPTUU B DIKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1Lied U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIbl: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOpeTryJisiius, pazsurue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOI'O MJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. YpO03KOCHCTEMBI.
bronornyeckoe u X034iCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemecTtBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEephl Kak
r7100aJbHOM IKOCUCTEMBI. J[MHAMHUYECKOE paBHOBECHE W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemiecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoseuectBo B Onochepe 3emim. AHTpONOTEHHBbIE M3MEHEHUs1 B Ouocdepe.
['mo6anpHBIC YKOJIOTHYECKUE TIPOOIIEMBI.
OcHOBa paIMOHAJIILHOTO  YIPABJICHUS TMPHUPOJHBIMH  peCcypcaMh U  HX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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