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Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponib Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS SKUBOM mpuponabl (HAOMIOEHUE, JKCIIEPUMEHT,
omnHcaHWe, H3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[xx. Yorcon u @.
Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEIMET H3YYECHHS OHOJIOTHH.
OTnu4ne )KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OmocucTeM U HX pa3HooOpaswe. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMoTeoIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «YPOBHU
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKHU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMK BOABI W MHUHEPAJIBHBIX BeEIIECTB B KieTke. llommepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble W 3aMEHHMbIE AMHHOKHCIOTHI. AMHWHOKHCIOTHBI COCTaB.
YpoBHU CTPYKTYpBHI OEITKOBOI MOJIEKYJIBI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

depmeHTHl — Ouosiormueckue Karamuzatopbl. CrpoeHune QepmeHTa:
aKTUBHBIA TEHTP, cyOcTpatHas crnenudpuyHoctb. Kodepmentsl. ButamuHbL.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KAaTaTH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TJIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlvmuapl:  Tpurmunepuasbl, ¢GochoNUnuabl, CTepouasl. [ uapoduiabHO-
ruapodoOHbIe cBoicTBA. buonormyeckune Gyuknun gunuaoB. CpaBHEHUE
YTIIEBOJIOB, OCTTKOB Y JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



Hykneunosesie xucnorel: JIHK wm PHK. Hykneotuasl — MoHOMEpHI
HyKIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronoruss — Hayka o kierke. Kierounas teopus — MpuUMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM MO3HAHWUU. MeETONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpOoeHHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, dKUBOTHOW H
TPUOHOM KJICTKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJHUKC,
ux @Qysakiuu. [lnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouabl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30combl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJpUH, TUIacTUABL. [IponcxoxaeHne MUTOXOHIPUN M IIIACTUI. Bumisl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieneHne XWMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupr u cxemsl: «lleprognyeckas TadaUIIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue 3yKapuOTHYECKOW KIETKN», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIIEPUMEHTOB, MUKPOIPENapaTbl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 1. «M3yueHue KaTaaIUTHYECKOM aKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabora Ne 2. «M3yueHue CTpoOeHHUS KIETOK paCTEHUH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUWIIAIUS (PHEPTreTUYECKUil 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJIM3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U  rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®ortocunTe3. CperoBass u TemHOBas (a3pl (orocuHTe3a. Peakiuu
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHMHTE3a. 3HAUCHUE (POTOCHUHTE3a MJis
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuyHoro cuHrte3a. I'eHetmdeckas uHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHYECKU KO U €ro
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua -—
Oouocunte3 Oenka. Ortamnbl TpaHcisuuu. KomupoBanue aMuHOKHUCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Hexunerounsie hopmbl ku3HU — BUPYChI. MicTopust oTKpeITHS BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynozaeduiura yenoseka (BUY) — Bo36ynurens CITIN da.
OOpatHast ~ TpaHCKpWMIIMs, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupr u cxembl: «Tumnbl nutanus», «Metadonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuit oOMeny», «Xioporact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHyecKuii
ko1, «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodaray, «Permxkarus JHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIs», «brocuntes 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii MK, WM KU3HCHHBIM MUK KiIeTKd. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTtekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TAaIUIOWIHBIA ~ XpPOMOCOMHBIE  HA0Ophl.  XPOMAaTHJIbI.
[{utonornyeckne OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAJIbHOTO Pa3BUTHUS
OPTraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJIETKH — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe u ToJIoBoe. Busbl
OecroJioro  pa3MHOKEHHS:  JIeJICHHEe HaJBOE, TOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEIICKIINM.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3sa. [Ipoueccsl, nmpoucxoasimye Ha CTaausIX Menos3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYCHHUE MENO03a.



['ameTorene3 — mpoiiecc 00pa3OBaHMs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U snyHUKH. OO0pa3zoBaHuEe U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTUS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamObpuonanbHoe pazsutue. Turbl
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DopMbl pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMmocoMbly», «Kietounslil iukny, «Permukanus [JTHK», «Mutosy,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSlilekieTka Miekonuraromero», «KapruokuHes B
KJIETKAaX KOpelKa JyKa», MarHUTHAsE MOJEIb-alIUIMKalus «/lejneHne KIeTKm,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEILKa JIyKa Ha TOTOBBIX MUKPOIIPENAPaTaX).

Jlabopatopnasi pabora No 4. «/3ydyeHue CTpoeHHs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHeTuku. lcropus pas3BuTus TeHEeTUKH. Ponb
IIUTOJIOTUM ¥ IMOPUOJIOTHH B CTAHOBJIEHWW TE€HETHUKH. BKiam poccwiickux u
3apyOeKHBIX ~ Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  T€HETHKHU
(TUOPUIOJIOTUYECKUNM,  LUTOTCHETHUYECKHHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTHUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUs MPU3HAKOB, YCTAaHOBIIEHHbIE [
Mennenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB
NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHpPOBAHMS. 3aKOH paCLICIICHUS
npu3HaKkoB. ' umoresa ynuctorel ramer. [1onHOE ¥ HEMOIHOEe TOMUHUPOBAHUE.

JuruOpuaHoe CKpenBaHue. 3aKOH HE3aBUCUMOTO  Hacle0BaHUS
npu3HakoB. lluToreHeTnyeckrue OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAcCJEJOBAaHUIO TE€HOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KapThI.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OoMOramMeTHele W reTeporameTHble OpraHu3Mmbl. HacnemoBanue
[IPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHYHnBOCTSD. Bunsl U3MEHYUBOCTU: HEHACJIEICTBEHHAs U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJAU(PUKAIMOHHON W3MEHUYMBOCTU. BapualMoHHBIN psj U
BapualMoHHass KpuBas. Hopma peaknum mnpusHaka. KomnuuecTBeHHbIE H
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
U3MEHYMBOCTHU.

HacneacTBenHnasi, Wi TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpPOILlECC — OCHOBA KOMOWHATHBHOM
U3MEHYMUBOCTU. MyTalMoHHass W3MEHYMBOCTh. Kiaccudukanus MyTaiuii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa ¥ NOPUYUHBI MYTalHil.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIEICTBEHHOMN
m3MmeHunBocty H. M. BaBumoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T€HETHKU
YeJoBeKa: rE€HEaJOTUYECKUN, OJIN3HEIOBBIN, UTOT€HETUYECKUM,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKAa: T€HHBIC
60J1e3HM, OOJIC3HN C HACJIEICTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe U TEeHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[TpuHIUIBEI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4ecKux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUIUHCKOM TE€HETHUKH B TMPEJOTBPAIICHUM U JICUCHHUH T€HETUYECKHUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

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

Tabmuubr u  cxeMbl:  «MOHOTHMOPUIHOE  CKpEIIMBAHME U €r0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpuagHoe  CKperIrMBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoaencTBUE aJUIENBHBIX TE€HOBY», «l'eHeTudyeckue KapTel pacTCHUH,
KUBOTHBIX U YeJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HACIIEIOBaHMUS,
CUEIJIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeka M JKUBOTHBIX», «Bumisl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTanimoHHas U3MEHUUBOCTD.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Henonmunoe nomuHupoBanue», «JuruOpuaHoe ckpenumBanuey», «llepexpéct
XpPOMOCOM», MUKPOCKOIN U MuKponpemnapat «Jpozoduna» (Hopma, MyTaruu
(bOpMBI KPBUILEB M OKPACKH TeJa), repbapuii «I opox mMoCeBHOIM.

JlaGopaTopHble 1 NpaKTUHYeCKHe padoThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnass pabora Ne 6. «U3yduenme wmonudukanmoHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOID.

JlabopatopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTMH.



Cenekuus Kak HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS W MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNEeKIIMU. MacCoBBIN U MHIUBUAYATbHBIA OTOOPHI
B CEJICKIIMH PACTEHUUN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuUauHT. Yucrtas nauHus. CKpelMBaHME YUCTHIX JUHUH.
['ereposuc, unm rubpuanas cuina. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuausanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 U
NOJIyYEHHUE MOJUILIOUAOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK wu TpaHcreHnsix opranuszmoB. Kierounas
uHxkeHepus. Kretounele KynbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOXKEHHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHuYeckue mpodiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabmuubr u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUST U MHOro0Opa3us
KyJIbTypHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «OtnanénHas rubpunuzaius», «PaboTel akageMuka
M. ®. UBanoBay, «I[lomumionaus», «O0BEKTH OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJNOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035HCTBEHHbBIE PACTCHUSD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOIbI M JIOCTUKEHHS CEJIEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. DBoJIIOIIHOHHASL OHOJIOTHS.

[Ipennocbuikn BO3HMKHOBEHUS 3BOJIIOMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MeCcTo B OMOJOTHU. BiusiHue SBOTIONMOHHON TEOpUH HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CsugerensctBa 3BOMIOLMH. [laneoHTONIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKON JIETOMHUCH, TMEPEXOJHbIe (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3u4usi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIUMEHTApHBIE OpTaHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH W OCHOBHBIX META0OIUYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBUHU3MA. J[BWKYIME CHIIBI SBOJIONMK BUAOB 1O JlapBuHy (M30BITOUYHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomorus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrokytire cuiibl ((paxkTopbl) IBOJIOIUHU BUIOB B IpUpoe. MyTalluOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pe3yJbTaT ABONIONUHU. [Ipumepbl
IPUCTIOCOOJICHU Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTALINH.

Bun wu BupooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUI000pa30BaHus: reorpauyeckoe, IK0JIOTHIECKOe.

MakposBomorusi. dopmel  sBoIONMU:  (puileTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuiesbHas. HeoOpaTuMocTh HBOTIOIUN.

IIpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIanTUBHAS paJudalysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosuiep, A. H. CeBepios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue opoJ KUBOTHBIX», «JTomymsirumy,
«MyTanuonHas U3MEHYUBOCThY, « Apomopdo3bl», «Mnuoagantarumny, «O0mas
JereHepanus», «JBmwkymme cuiel sBomonuny, «Kaprta-cxema wapuipyTa
MyTEIIEeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJIJIEKIHUS HACEKOMBIX C PA3IMYHBIMU THUTIAMU OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «IIpruMepbl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, KoJieKuus «DOpMbl COXPAHHOCTH
UCKOTAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHbIe Tpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPUIBEB U
OKpacKu TeJja).

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHune BUIIOB MO MOp(]oIornyecKkoMmy
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIILHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe TpPEICTABICHUSA O 3apOXKICHUU KU3HU. HayuHble runotessbl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKIACHUE XUMHUYECKOW »Bostonuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButne xun3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas 3pa u €€ mepuoOAbl: KEMOPHUICKHIMA,
OPAOBHUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa u €€ Tmepuojabl: IAJICOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPoLeccOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSL  Kak  Hayka. Pa3Butume
NPEACTAaBICHUM O  MPOUCXOXKICHUM  4elloBeKa. MeToabpl  M3y4YeHUs
aHTpornioreHe3a. (CxoacrBa M pa3nuyus  4YEJIOBEKA W YKUBOTHBIX.
CucTeMaTHueCcKO€E TOJIOKEHUE YETIOBEKa.

HBwxkymue  cuibl  (dakTopel)  aHTpomnorene3a.  HacrnencrBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMAHM YEIOBEKA: aBCTPAJIOINUTEKH,
Yenosek ymenslii, YenoBek MNpAMOXOMuK, YeroBeK HeaHAEPTAIbCKUU,
Yenosek pazymHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CyLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHMS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJioMjHasi (dPKBAaTOpUaibHAs), MOHIOJIOUIHAS
(a3uarcko-aMepukaHnckasi). UepTbl MOpUCTIOCOOIIEHHOCTH  IMpEJCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENUHCTBO 4EIIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3sankHoBeHne COJIHEUHOM cHCTEMBI», «Pa3BuTie
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYEeCKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOoBEKay, «/lpeBHenmme moam», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKre pacoy.

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HeaHAepTaablla, KPOMaHbOHIIA), CIACIKHA WU
U300pKEHUS KaMEHHBIX OpPYAHMM MEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomira, ckpebiia), TeoXpoHOJIOTHYECKas Ta0numa, Kouiekuus «DopMbl
COXPaHHOCTHU UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKkTUYeCKUE PadoThI:

[Tpaktuueckas pabora Ne 1. «/3yueHne UCKOMAEMbIX OCTATKOB PaCTEHUI
Y KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMS KakK Hayka. 3ajJadyd ¢ pa3feiabl  3KoJoruv. MeTtoabl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl 0OUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akropsl. Kinaccudukanus 3K0JI0rHUEeCKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKHE W aHTPOINOreHHbIe. J[eMCTBUE HSKOJOTMYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  dakTtopel. Buubl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
MNOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. JJnHaMuka 4ucIeHHOCTH MOIMYJISIIUN U €€ PeryJsius.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuupr u cxembl: kapta «[Ipupoaubie 30Hb1 3eminny, «Cpepl oOuTaHus
opranusmoBy, «®Dortomnepuonuzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUU UHDY30puu-TyPenbkny, «[lumiesrie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKUue padoThI:

JlabopatopHas pabota Ne 3. «Mopdoornueckue 0CoOOEHHOCTU pacTeHUMN
U3 Pa3HBIX MECT OOMTAHUS.

JlabopatopHasi padora Ne 4. «BnusHue cBeta Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTsl. CBs3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB MW TOTOK DSHEPrUH B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MUPAMHJIBI: MPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBOICTBa
HKOCUCTEM: YCTOMUUBOCTh, CAMOPETyYJIsilius, pa3BuTe. CyKIeccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO Jieca.

AHTPOTOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sIMCTBEHHOE 3HAYCHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdepnr. XKuBoe BemectBo u ero Qynkiuu. OcobeHHoctn Onochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectTB u  OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTreHHbIE HU3MEHEHHUS B
ouocdepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHMEe  MPUPOALI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoWumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl u cxemsl: «IlumieBrie enm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa wu uyenoBek», «IKOCHUCTEMA IIUPOKOJIMCTBEHHOIO  JIEcay,
«JKocucTeMa XBOMHOro Jjeca», «buOIEHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHble aHTPONOIeHHBbIE BO3JEHCTBUS Ha Mpupoay», «BaxHeimme
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boia», «llouBa — BaxkHeimias
coctaBsitoniasi Ouocdepbr», «DakTopbl Jerpagalnud MouBy», «llapHUKOBBIN
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHusi Ouocdepw», «OO6mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: MoieNb-anTuInKanus « TunuyHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICKAIINE K PA3HBIM JKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xkuura Poccuiickoit ®enepanuu, HU300paKeHUs
OXpaHsEeMbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS TpOrpaMM CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJEAYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPEEICHHUIO, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
OMOJIOTHY, 1IeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO  3HAHWA, TOTOBHOCTh M  CIHOCOOHOCTh  OOYyYaroluxcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «BbHOIOTHs TOCTUTatoTCs
B €JMHCTBE y4e€OHOM M BOCIHUTATEIHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHM, TPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUSI M  CHOCOOCTBYIOT  MpoIeccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, PAa3BUTHSI BHYTPEHHEW MO3WULIMKU JTUYHOCTH,
NaTPpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HacClI€IWI0 M TpagulusM MHOTOHAIMOHAJIBLHOIO Hapojaa
Poccuiickon denepanuu, NpuUpoae U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3alMi OCHOBHBIX HAIPaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

ChOPMHUPOBAHHOCTh  TPAKIAHCKOM  TO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MpPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIHHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBSICHSITH €€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU [IEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHBbIX, TO3HABATENbHBIX W HCCJIEAOBATEIbCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UJECHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 M NaMITHUKAM
IPUPOJIBI, JOCTHXKEHUSAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHUCTBUSL JKUBOM TPUPOALI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3alus 30POBOr0 M 0e30MmacHoro oOpasza KU3HH
(3mopoBoe  TUTaHUE, COOJIOJEHWE TUTMEHHMYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW W OTAbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUCK
(ymoTpeOmneHus ajKoroJsi, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOTHYECKONH M COIMATbHOU
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIIEHO BBITIOJIHATH TAKYIO I€ATEIILHOCTD;

UHTEpeC K pa3nuuHbiM cdepaM TPodeCCHOHATHLHOW JeSATEIBHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodeccuu 1 pean30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIICHAE YPOBHS AKOJOTHMUYECKON KyJIbTyphl: TMPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIIel Cpeibl;

OCO3HaHHWE TI00aTBHOr0 XapaKTepa dKOJOTHIECKUX MPOoOJIeM U MyTel uX
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaTpaBJICHHBIX Ha COXpPaHEHHE PAaBHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpHI);

aKTUBHOC HETPHATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
TIOCTICICTBUS MPEANIPUHIUMACMBIX JIEHCTBUI U MTPEIOTBPAIIATH HX;

HAJIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHHS, JKOJIOTHYEeCKON
KYJIbTYpPbI, OIBITa JEATEITHHOCTH JKOJIOTUICCKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIIMATLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHUIO B MPAKTHYECKOH  JIEATEIHHOCTH
9KOJIOTHUYECKOM HANPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPhl KaK CPEICTBa
B3aNMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crnenu(PUKu OWOJIOTUM KaK HayKH, OCO3HAHHA e€ poiil B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IEJIOCTHOTO
NPEICTABICHUS 00 OKPYXKAIOIIEM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOIIecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOsieM
COXPaHEHUS TIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJIi COBPEMCHHOMN [MBHUIIU3AINN:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHUSI MEAUIIMHBI, CO3IaHHUE IMEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BBIXOJ1a U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
u oOecrieyeHHsl Tiepexoja K YCTOMYHMBOMY Pa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B IIOJIYYCHHH OWOJOTHYECKMX 3HAHUW B IEISX
MOBBIIICHHUST OOIIEH KyJBbTYphl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMaHWE  CYHUIHOCTHM  METOJOB  T[O3HAHWS, HCMIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO OJYYECHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOIB30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

OCO3HaHMWE [IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS  y4yeOHOro  mpeamera
«buonorus» BKIOYAIOT: 3HAUYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyJarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
DKCIEPUMEHT U JAPYruX),  YHHUBEpCajbHble  y4eOHBIE  JICHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PETYJISTUBHBIE), OOECIEUHBAIOLINE
(opmupoBaHre (PYHKIIMOHATIBHONM I'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHbBIE
y4eOHbI€ ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPAMMbl CPEIHEr0 OOIIEro
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBiaseHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBILICHUS
(ananusa, cuHTE3a, CpaBHEHMs, Kiaccuukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MOHATUIMU);

OMpeNeNsaTh LeNU NEATeIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHE PACCYXKICHUSI (MHAYKTUBHBIC, IEIyKTUBHBIC, IO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUECHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIIGHUBATh COOTBETCTBHE
PE3yNIbTATOB IIEJISIM, OLIEHUBATh PUCKH MTOCIIEICTBUHN NEATeIbHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pPabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJaJeTh  HaBBIKAMH  Y4€OHO-MCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pemieHusi MpodiieM, CIOCOOHOCThIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUIESCKIX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB ITO3HAHUS;

MCTIONB30BaTh PA3IMYHBIC BHIIBI JICATEIHPHOCTH IO IOJYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEPIpeTauy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYCBBIMU MTOHITHSIMHA W METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBa
CBOMX YTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTEPHUU PEIICHUS;

aHAIM3WPOBATh TIOJYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh IEJICHAIIPABICHHBIN IMOMCK MEPEHOCA CPEICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHATBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPEIIaraTh OPUTHHAIBHBIC IOAXObI ¥ PEIICHHSI,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OMOIOTHYECKUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(MOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope OHOJOrHYecKOr HWH(pOpMAIUU, HEOOXOJAMMOM JUISI BBITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMANIbHYIO (GOpPMY  TpEACTaBICHUS
ouosiorndyeckod wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIME: TPUMEHSATh XHUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WMJM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHHUS TIPEJIaraeMoM 3a7a4u, yYUTHIBATh HHTEPECHl U COTJIACOBAaHHOCTh
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYAaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIICHHS U B3aUMOJICHCTBUSI, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1esITeJIbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl MpU  pEUICHUU OHOJIOTUYECKOW  MpoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKY WU METOJbl COBMECTHBIX NEUCTBHUM C YUETOM OOIINX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacipeneniaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIAaTh pe3yiIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE IIOBEJICHUE B PAa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWMOJOTHYECKUE 3HAHUS JJIsS BBISIBICHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YICOHBIX CUTYAIUAX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbBHO ~ OCYILECTBIATh  IMO3HABATEIbHYID  JI€SITEIBbHOCT,
BBISBJISITH TPOOJIEMBI, CTaBUTh W (OPMYJIHUPOBATh COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHON AEATETBHOCTU 1 KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIUPOKON JPYAUIIMUA B
pa3HBIX 00JIACTSAX 3HAHHMM, MOCTOSHHO IOBBINIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIMTEIBHBIX IPOILIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PedICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPyTMX MpPH aHAJIU3€ PE3yIbTaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh TOHUMATh MHP C TTO3HUITUH JPYTOTO YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crneuuduyueckue [jsi y4eOHOro mpeameTa
«buonorus» HayuyHble 3HaHUS, YMEHUS U CIOCOOBI AEHCTBUN MO OCBOEHUIO,
UHTEpOpEeTallui W NpeoOpa3OBaHUIO 3HAHUM, BHJBl JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUU B Pa3IMYHBIX YUYEOHBIX
CUTYyallMsIX, a TaKKe€ B PEAIbHBIX JXU3HEHHBIX CHUTYalUsSX, CBS3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHble pe3ysbTaThl NPEICTABIEHBI M0 TOAam
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeamMera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa W HAyYHOIO MHUPOBO33pPEHHUS, O BKJIAJE
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a]1a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabosm3M (OOMEH BEHIECTB W MpeBpalicHue
SHEPruu), TroMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (peripoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu31aratb OWUOJOTMYECKHe TEeOpuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBusioBa) u ydeHus (o 1ieHTpax MHOTO0Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIa/IeTh METOJJaMU HAy4YHOTO IMO3HAHUS B OMOJIOTUU: HAOII0ICHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3alvs U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMH, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILICHUS YHEPTUHU B KIIeTKe, (hOTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTUYecKOro OOMEHa, XeMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsl OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIOJIeH, COOJIOJIEHU HOPM TIPaMOTHOTO T[IOBEJEHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHuEe HEOOXOAMMOCTU UCTIOIb30BAHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJOTHH JUIsl palliOHATBHOTO
PUPOIOTIOTH30BAHNS;

yMEHHUE pellaTh JJIEMEHTApHbIE TEeHETWYECKHUE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIUBAHUS JIJISl TIPEICKA3aHMs HACIIEIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIOYAIONIYIO TIICEBJAOHAYYHBIC 3HAHHUS W3
pa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl HMHGOpMAIMKM, HAy4IHO-
MOMYJISIPHBIC MAaTEpPUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass OWoJOTHUYECKYyr0 HMHGOPMAIMI0 U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeta «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3a]1a4,



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
BUJI, TOMyJsUMs, TeHODOH, OBOJIOLMS, JBIKYIIHME CWIbl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI,
LeNU TUTaHus, IKOJIOrMYecKast mupamMmuia, OuoreoneHos, onocdepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. bapa, uepenoBanus TiiaBHbIX HalpaBICHUA U
nyteit sBomonnu A. H. CeBeproBa, yuenust o ouochepe B. U. Bepuaackoro),
ONpeeNsaTh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJBI)KEHHUE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYECHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJCISATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHW3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJYyYSHHBIC 3HAHUS JJIs1 00BICHEHUS] OMOJIOTUYECKUX
MIPOLIECCOB U ABJICHUM, JIJIST TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTU CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIOJIEHU HOPM TPaMOTHOTO T[IOBEJEHUS B
OKpYXKaloIlel MPUPOHON cpelie, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MTepEHOCcAa BEIIECTB U SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

yYMEHHUE BBITIOJHATH Ja00paTOpHBbIE U MpaKTHUYECKHe paboThl, COOIIOIAThH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3UYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAaIuu, Hay4YHO-
NOMYJISIPHBIE ~ MaTepHayibl), paccMaTpUBaTh TJOOATBHBIE JKOJOTHMUYECKHE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001masi OMONOTHYECKYI0 WH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO UCIIOJIb30BaTh MTOHSATUHHBINA ammapar OuooTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo yacos
o/ HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
I NMPOrpaMmMabl Bcero pecypchl
1 buonorus xak Hayka 2 bubnuoreka LIOK https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
3 XMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 bubnuoreka LIOK https://m.edsoo.ru/7f41c292
4 JKuzHenesaTeabHOCTb KJIETKU 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
P
5 SSMEONCHHE 1 MEANBIVIYEIRHOS DAL 5 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTD 8 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
C .0
7 CHICKIIMA OPTanH3MoB. LICHOBEI 3 bu6mmoreka IIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUHU
8 PesepBHOE BpeMms 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KIIACC

Ne HaunmeHnoBanue pa3jaejioB U TeM KosinyecTBo yacoB
JyekTpoHHbIe (U(POBBIE) 00pa3oBaTeIbHbIE PECYPCHI
n/n | MporpaMmsl Bcero
1 DBONIOIIMOHHAST OMOJIOTHS 9 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
B
2 OSHHKHOBCHHUE 1 PAsBUTHE HHSHH 9 bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
Ha 3emie
3 Opranu3Msbl ¥ OKpyKarolas cpeaa 5 bu6nuoreka L{OK https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1 5K0J10
4 HHecTBa 1 SROJOTHHCCKHE 9 bubnuoreka LIOK https://m.edsoo.ru/7f41cc74
CUCTEMBbI
5 PesepBHOE Bpems 2 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMUBI
10 KJTACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouiero oopazoBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hOpMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpPa M HAy4HOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHUICKUX U 3apyOeXHBIX YUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTHH; (YHKIMOHAIHHOU
IPaMOTHOCTH 4Y€JIOBEKa JIJIsl peHICHHsI )KU3HEHHBIX 33724

YMenmne PacCKpbIBaTh COJACPIKAHHC OHMOJIOTHYECKUX TCPMHUHOB U TIOHSITHH: JKU3Hb, KJICTKA, OpPraHH3M,
MeTabonu3M (0OMEH BELIECTB W MpPEBpAlllEHWE HHEPruH), TOMEocTa3 (camMOperylssuus), ypoBHEBas
opranu3anys )KUBbIX CUCTEM, CAMOBOCITPOU3BCACHUC (perOILYKHI/Iﬂ), HaCJI€ACTBEHHOCTh, U3MCHUYUBOCTD,
POCT U pa3BUTHE

YMeHue wuznaraTh OMOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas), 3akoHbl (I
Mennens, T. Moprana, H.J. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpasusi U NPOUCXOXKICHHS
KynbTypHBIX pacteHuil H.J. BaBuinosa), onpenensiTe rpaHUIbI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMU HAyYHOTO TO3HAHUS B Onojoruu (HaOMI0IeHNE U ONMCAHUE KUBBIX CHUCTEM,
MPOIIECCOB W SIBJICHWMW; OpraHM3aIlds U TMPOBEJACHHUE OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBHMIKEHUE
TUTIOTE3bI; BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYeMBIMU BEIMYMHAMH, OOBSICHEHHE TMOJIYYCHHBIX
pe3yIbTAaTOB, WCIOJH30BAHHBIX HAyYHBIX TOHITHH, TEOPUW M 3aKOHOB, YMEHHE JeaTh BBIBOJIBI Ha
OCHOBAHHH TOJIYYCHHBIX PE3YyJIbTATOB)

YMeHue BT CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KIIETOK MPOKAPUOT U SYKAPUOT, OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IMPEBPAILICHUS dHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO0 W DHEPreTHYECKOro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,




OIUIOJOTBOPCHUA, PA3MHOXKCHUA, MHANBUIYAJIbHOI'O PA3BUTUS OpraHu3Ma (OHTOFGHGS)

YMeHue npuMeHSTh MOTydYeHHbIE 3HAHUS A1 OOBSICHEHUS! OMOJIOTMYECKHX MPOIECCOB U SIBICHUH, IS
NPUHATHS MPAKTUYECKUX PEIICHUI B MMOBCEJHEBHOM XU3HU B LIEJSX 0OecredeHus: 0€30MacHOCTH CBOETO
3JI0POBBSI ¥ 3JIOPOBbSI OKPYKAIOIIUX JIIO/IEH, COOIIOICHUS HOPM TPAMOTHOTO MOBEJICHHS B OKPY)KAIOIIEH
MPUPOJHOHN Cpejie; MOHNMaHUe HEOOXOIMMOCTH HCIIOIb30BaHUS JJOCTHKEHUH COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHHI JJISl PAIIHOHAILHOTO PUPOAONOIH30BAHNUS

YMeHue pematb JJIEMCHTAPHBLIC TI'CHCTHYCCKHC 3adadd Ha MOHO- H ,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUC,
CHCINICHHOC HACJICAOBAHUC, COCTAaBJIATH CXCMBbI MOHOFI/I6pI/II[HOl"O CKpCIIUMBAHUA JIA IPCACKa3aHUA
HACJICAOBaHU ITPU3HAKOB Y OPraHN3MOB

YMeHHe BBINOJHATh J1TA0OpAaTOpHBIE U TMPAKTHUYECKUE padoOThl, COOMI0OJATh MpaBuia IMpu padoTe ¢
y49eOHBIM U JTa00PaTOPHBIM 000PYIOBAHHEM

YMeHue KPUTHYCCKN OLCHHMBATb M HHTCPIIPCTHPOBATDH I/IH(1)OpMaI_II/IIO OHOJIOrNYECKOT0 COACPIKAHM,
BKIIFOYAOIIYHO TICCBAOHAYYHBIC 3HAHHUA HW3 PA3JIMYHBIX HCTOYHHUKOB (CMI/I, HayYHO-IIOIIYJISIPHBIC
MaTCpI/IaJ'IBI); ITUYCCKHNEC ACTICKTBI COBPEMCHHBIX HUCCJIeIOBAHUM B 6I/IOJ'IOFI/II/I, MCIUINHC, OMOTEXHOJIOTHUU

10

YMeHue co3maBaTh COOCTBEHHBIC ITHCHbMEHHBIE U YCTHBIC COO6H_I6HI/I$I, 0606ma;1 6I/IOJ'IOI"I/I‘ICCKYIO
I/IH(I)OpMaI_[I/Ho N3 HCCKOJIbKUX NCTOYHHUKOB, 'PAMOTHO HCITI0JIL30BATH MOHSITUNHBIN arrapar Onoorun

11 KITACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeHero oouero o6pazoBaHus

CdopMUpOBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX HAYK,
B (hopMUpOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHUUCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTHH; (PYHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs] )KU3HEHHBIX 3a]a4




YMeHue packpblBaTh COJEp>KaHUE OMOJIIOTMYECKUX TEPMHUHOB M MOHSITHMA: BUJ, MOMYJISIMS, TeHO(DOH,
SBOJIIOLIMS,  JBHKYyHIME  Cuibl  ((pakTOpbl)  HIBOJIOLMU,  MPHUCIOCOONEHHOCTh  OPraHHU3MOB,
BUJI000pa30BaHue, SKOJIOTHUECKHUE (PaKTOPhI, IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, pEAYLEHTHI, LIeMn
MUTaHKs, SKOJOrHYecKas nupamuaa, buoreoneHos, 6uochepa

YMenue uznarath OHONIOTHYECKHe Teopuu (IBoJrormonHas Teopus Y. JlapBuHA, CUHTETHUYECKAsT TEOPUS
9BOJIIOLIMK), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabiieBoro cxoactsa K.M. bapa, yepenoBanus riaBHBIX
HarnpasieHuid u mytei sBomonnn A.H. CeBeprioBa, yuenus o ouochepe B.U. Bepuaackoro), onpenensite
I'paHullbl UX MPUMCHUMOCTHU K JKXUBBIM CUCTCMaM

YMeHue BiIageTh METOJaMM HAay4YHOI'O IIO3HAHUS B OroJorun (Ha6J'IIOI[€HI/I€ U OIMIKMCAHHUC XUBBIX CUCTCM,
IIpouecCoB n HBJ'ICHPIFI; opraHusanusa M IIPOBCACHHC OHOJIOTUYECKOr 0 OKCIICPUMCHTA, BBIJIBHIXCHHC
THIIOTE3bI; BBIABIICHUC 3aBUCUMOCTH MCXKIAY HCCICAYCMBIMH BCIIMYUNHAMU, 00BsCHEHHE IOJIYUCHHBIX
PE3YyIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC [I€JIaThb BBIBOJbI Ha
OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

VYMmenne BBIIACIIATE CYIICCTBCHHBIC MMPU3HAKU CTPOCHHUA OMOJIOTNYECKHUX OOBEKTOB: BUIOB, HOHynS[IIHfI,
MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OHOTCOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB
HACJEACTBEHHON W3MEHUMBOCTH, €CTECTBEHHOrO o0TO0O0pa, BHI000pa3oBaHMs, MPHUCTIOCOOJIEHHOCTH
OpraHnu3mMosB, ﬂeﬁCTBHﬂ 9KOJOTUYCCKUX q)aKTOpOB Ha OpraHu3Mbl, IIEPEHOCA BCUICCTB U ITOTOKA SHCPIUU B
OKOCUCTEMAax, aHTPOIIOICHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOeH MCCTHOCTH, KPyroBopoTa BCHICCTB U
OMOTre0OXMMHYECKUX IIMKIOB B Onochepe

YMmenue MNPUMCHATH TOJYYCHHBIC 3HAHUA IJIA 0OBSICHEHHSI OMOJOTHUYECKUX mponeccoB n ﬂBHCHHﬁ, JJI
MPUHATHA ITPAKTHICCKUX pCI_HeHI/Iﬁ B IOBCEIHEBHOM JKU3HM B IIEIAX obOecneucHrs 0€30MaCHOCTH CBOETO
3A0POBbA U 3JOPOBbS OKPYKAIOIINUX HIOHCﬁ, COGJIIOJICHI/IH HOPM I'paMOTHOTO IMOBCJACHUS B OKPY)KaIOH_[Cﬁ
HpHpO,Z[HOﬁ cpeac; MOHUMAHUC HCOGXO,Z[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUIM COBpCMeHHOﬁ Oouosoruu
JJI PallMOHAJIBHOTO MPUPOAOITOJIE30BAHUS

YMeHue pemiath dJIeMEHTapHbIE OWOIIOTUYECKUE 3aJaud, COCTaBISTh CXEMBI IEpEeHOCa BEIIeCTB U
SHEPTUU B IKOcHCTEeMax (I[eNU MUTAHNSA)

YMeHHe BBINOJHATH J1TAOOpaTOpHBIE M IpakTHYecKhe paldoThl, coOdrofaTh MpaBuiIa Hpu padore C




y4eOHBIM U J1a00paTOPHBIM 000pYI0BaHUEM

YMeHHne KpUTHYECKH OIICHHWBAaTh W HHTEPIPETUPOBATh HHPOPMALUIO OHOJOTMYECKOTO COACpKaHUs,
BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHbiX HcTouHMKOB (CMMU, HayuHO-mOMyNsipHBIE

9
MaTepHalibl); paCCMaTPUBATh TI00ATBHBIE KOJOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIUIO

10 VYMeHue coznaBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOJOrHYECKYIO

PIH(bOpMaI_II/IIO N3 HCCKOJIbKUX UCTOYHUKOB, I'PAMOTHO HCII0JIb30BATb MOHATHUHBIM alrrapar OHOJIOrHHU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUA
1 buonorus xak Hayka
11 buonoruss — Hayka o kuBOH mpupone. Pomp Oumonornu B (QOpMHpPOBAHUHM COBPEMEHHON HaydyHOW KapTHHBI MHpA.
' Cucrema OHOJIOTHUECKHX HAYK
12 Metonbl 1NO3HAaHUSA JKUBOW TpUpoAbl (HAOMIOJEHHE, SKCIEPUMEHT, OIMCaHue, W3MEpeHue, Kiaccudukanus,
' MOJICJIMPOBAHKE, CTATUCTUYECKast 00paboTKa TaHHbIX)
2 JKuBble cucTeMBbl M UX OpraHu3anus
2.1 JKussie crcremsbl (OMOCHCTEMBI) Kak MpeaMeT uzydeHus ouonorun. CBoiicTBa OMOCHCTEM U UX Pa3HOOOpas3ue
99 YpoBHUM oOpraHuzalii OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKUH, KIETOYHBIH, OPraHM3MEHHBIM, MOMYyJISAIHMOHHO-
' BUJIOBOM, 9KOCUCTEMHBIN, 61ochepHbIi
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH
31 XVUMHYECKUH COCTaB KJIETKUM. XMUMHUYECKHE AJIEMEHTBI: MaKpO3JIEMEHThl, MUKpO3JeMEeHThl. Boga u MuHepasibHbIE
' BeniecTBa. OyHKIIMM BOJIbl 1 MUHEPAJIBHBIX BellecTB B KieTke. [lonnepxanue ocMoTuyeckoro OagaHca
benku. CoctaB 1 cTpoeHne 6€IKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHrnMble 1 3aMeHHMble aMUHOKHCIIOTHI.
AMUHOKHCIOTHBI CcOCTaB. YPOBHH CTPYKTYpbl OEIKOBOW MOJIEKYNbl (TI€pBUYHAS, BTOPHYHAs, TpPETHYHAs U
3.2 YeTBEPTUYHAS CTPYKTYpa). XUMHUUECKHE CBOMCTBA OeNKkoB. bronorunueckue GpyHKIM 6ENKOB.
®epmeHTHl — OHoNOrHYeckue Karanuzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTp, cyOCTpaTHast Crenu(pUUHOCTb.
Kodepmentsl. Buramunsl. Otnnunst pepMeHTOB OT HEOPraHWYECKUX KaTaIu3aTopoB
VYraeBoasl: MOHOcaxapuabl (TI0K03a, pubo3a M J1e30KCUpru003a), Aucaxapuabl (caxaposa, JaKTo3a) W MOJIHUCaXapHIbl
33 (KkpaxmaJ, TIMKOTEeH, LeJI0103a). bruonornyeckne GyHKINN YIIeBOIOB.
' JIMnuasl: TPUTTIMLEPUABL, cTepouibl, pocomunuasl. I'uapodunsHo-ruapodobHbie cBoiicTBa. buonornueckue pyHkunu
munuoB. CpaBHEHUE YIIIeBOOB, OEIKOB U JIMMUI0B KaK HICTOYHHUKOB SHEPTHH




Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuasl — MoHOMEpHhI HYyKIeMHOBBIX KHCIOT. Ctpoenne u pynkiuu JITHK.

3.4
Crpoenue u pyakuun PHK. AT®: ctpoenue u GpyHKImm
3.5 [{utonorus — Hayka o kietke. Kinerounas teopus. MeTo/ibl H3ydeHHs! KJIETOK
36 Kierka kak memocTHas »kuBasi cuctema. OOIIue NMpU3HAKK KJIETOK: 3aMKHYyTash HapykHas MeMmOpaHna, Mosekysbl JJHK
' KaK FeHeTUYECKUH anmapar, CuCTeMa CUHTe3a Oelka
Tunsl KJIETOK: 3yKapuoTHYECKas U Mpokapruotudeckas. OCOOEHHOCTH CTpOEHUs MpoKapuoThyeckoil kiierku. Kierounas
3.7 cteHka Oaktepuil. CTpoeHHE JyKapHOTHYEeCKOW KIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIILHOM, XUBOTHOH W TPHOHOM
KJIETKU
[ToBepXHOCTHBIE CTPYKTYpbI KIETOK — KJIETOYHAsl CTEHKa, TIMKOKAIUKC, UX (yHkumu. ITnazmarnyeckas memOpaHa, eé
cBoicTBa M pyHkmu. [urornasma u e€ opranonsl. OHOMEMOpPaHHbIE OPTaHOU/IbI KIETKU: 3HIOIUIa3MaTUYEeCKasi CETh
3.8 (OIIC), anmmapar I'onbaku, au30comsl. [1oyaBTOHOMHBIE OPraHOM/ bl KJIETKHU: MUTOXOHJPUH, IutacTuabl. [Iponcxoxaenue
MHUTOXOHJpUH U macTul. Bunsl mnactun. HememOpanHble opraHou/bl KJIETKU: puOOCOMBI, KJIETOYHbIH LIEHTP, PECHUYKH,
KTYTUKH. DYHKIIMU OpraHouA0B KJIETKH. BkitoueHns
3.9 SAnpo — perynaTopHblii LeHTp kieTku. CTpoeHHe siapa: sjepHas 000JI0uKa, KapHoIUIa3Mma, XPOMaTHH, SIPBIIIKO.
' XpoMOCOMBI
3.10 TpaHcIOpT BElIECTB B KJIETKE
4 KusHenesTenbHOCTh KIETKU
OOMeH BeliecTB, UM METAa00IM3M. ACCUMMISILINS (TJIACTUYECKUA OOMEH) M IUCCUMUIISINS (PHEpreTudeckuii oOMeH) —
4.1 JIBE CTOPOHBI €AMHOrO Mporecca Mmeraboynn3ma. Tumbl oOMeHa BewecTB: aBTOTPO(HBIM U rerepoTpodHsbid. Poib
dbepMeHTOB B 0OOMEHE BEIIECTB U NPEBPAIICHUN SHEPTUU B KIIETKE
@®otocunTe3. CBetoBas W TemMHoBas (a3bl (ortocuHTeza. Peakium ¢orocuntesa. DpdekTUBHOCTH (HOTOCHHTE3A.
4.9 3HavyeHue (HOTOCHHTE3a JUIS )KU3HM Ha 3emiie. BiausHue ycnmoBuid cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIMIEHHS €ro
' IPOAYKTUBHOCTH Y KYJITYPHBIX PACTEHUH.
XeMocuHTe3. XeMOCHHTE3HUpyIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIs )KHU3HHU Ha 3emiie
43 OHepreTuyecknii 0OMeH B KJeTKe. PacienyieHre BeIecTB, BbICICHUE U aKKyMYJIMPOBAHNUE SHEPIUH B KJIETKE. DTallbl

OHCPIreTUYCCKOIO oboMeHa. I'mukomus. BpO}KeHI/Ie n €ro BUIHI. KI/ICJ'IOpOI[HOG OKHCJICHHEC, WM KICTOYHOC AbIXaHHE.




D¢ hEeKTUBHOCTH YIHEPTETUICCKOTO 0OMEHA

4.4

Peakuuu matpuunoro cuntesa. I'enernyeckast nadopmarus u JIHK. Peanuzanms renernueckoid nHGOpMAIUU B KIETKE.
['enetnueckuii kox M ero cpoiictBa. Tpanckpunuuss — marpuunblii cuHTe3 PHK. Tpancnsuus — O6uocunrte3 Oenka.
KoaunpoBanue aMmuHOKUCIOT. Ponbs pubocom B OnocuHTe3e Oenka

4.5

Hexknerounsie ¢opmbl xku3HU — BUpychl. Mctopus oTkpeiTus Bupyco (.M. MBanoBckmii). OCOOEHHOCTH CTPOCHHS U
KU3HENEATENIbHOCTH BUpPYcOB. bakrepuodaru. bonesnu pacreHuii, >KUBOTHBIX U UEIOBEKA, BBI3bIBAEMBIC BHUPYCAMHU.
Bupyc ummynonedunura uenoreka (BUY) — Bo3zoymurens CIINa. Ilpodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a0osieBaHU

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

KneTouHslii 1MKI, WM KU3HEHHbIM UK KieTku. MuTepdaza m muto3. Ilpomeccsl, mporekaromue B uHTEpdase.
Perukamus — peaknuss matpuyHoro cunte3a JIHK. Ctpoenme xpomocoM. XpoMOCOMHBIH Ha0Op — KapUOTHIL
JIMIUIONAHBI W TalIOMJIHBI XPOMOCOMHBIE HAOOpbl. XpoMaTuabl. LluTonmorndyeckue OCHOBBI Pa3MHOXKEHHS U
WHAUBUAYAILHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetkn — Muto3. Ctaauu muto3a. [Ipomeccsl, mpoucxoasuiue Ha pa3HbIX CTAAUSIX MHUTO3a. buonornyeckui
CMBICJI MUTO3a

5.2

CDOpMBI Pa3MHOKCHHA OPraHU3MOB: Oecriojoe W IOJIOBOE. Bugst Oecronoro Pa3MHOKCHHA: OCJICHUC HAABOC,
IIOYKOBAHHUC OAHO- W  MHOI'OKJICTOYHBIX, CHOp006p330BaHI/Ie, BEIrCTaTUBHOC PA3MHOXCHHUC. I/ICKYCCTBGHHOG
KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUC IJIS CCIICKIINU

5.3

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOJIOTO.
Meiio3. Cragum wmeiio3a. Ilpomeccel, mpoucxondimue Ha craausx weino3a. [loBegeHne XpoMocoM B Meio3e.
Kpoccunrosep. bruonornuecknii cMbICT M 3HAYEHUE MEN03a

5.4

I'ameTorenes — mnmponecc O6p&30BaHI/I$I IMOJIOBBIX KIJICTOK Y KHMBOTHBIX. IlonoBeie Kenae3bl: CEMEHHUKM U SHUYHHKH.
O6pa3OBaHI/IC U Pa3BHUTHUC IOJOBBIX KIICTOK — TIaMCT (CHepMaT03OI/LZ[, ﬂﬁHCKHeTKa) — CIOCPMATOICHE3 M OOI'CHC3.
OcoOeHHOCTH CTPOCHUA SIAIEKIIETOK U CIICPMATO30UJIOB. OHHOI{OTBOpCHI/Ie. HapTCHOFCHC3

5.5

WuauBuayanbHoe pa3BuTue (OHTOTeHE3). DOMOpHOHANbHOE pa3BuTHe (IMOpHOreHe3). Jranbl SMOPHOHATBHOIO PA3BUTHUS
y TO3BOHOYHBIX JKHMBOTHBIX: JApoOJIeHHe, racTpyisuus, opraHoreHe3. IloctamOpuonanmbHOe pas3Butue. Tumel




MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTAJIHN Pa3BUTHS

HaCJ'Ie,I[CTBeHHOCTI) N U3MCHYUBOCTH OPraHN3MOB

6.1

[Ipenmer u 3amaun reHeTHKU. McTopus pa3BUTHS TeHETHKU. Bkiaa poccUiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToAbl TeHEeTUKH (THOPUAO0IOTHYECKUN, HUTOTEHETHUYECKUN, MOIIEKYISIpHO-TeHeTH4Yeckuil). OCHOBHBIE
TeHeTUYECKHEe MOHATHA. | eHeTn4ecKasi CHMBOJIHKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUN

6.2

3aKOHOMEPHOCTH HACJIEOBAHUS IPU3HAKOB, ycTaHOBiIeHHbIe I'. Menaenem. MoHOrHOpHUIHOE CKpellMBaHUE. 3aKOH
eInHO00pa3usi THOPHUIIOB TIEpBOro MOKoyIeHUs. [IpaBuiio qoMuHHpOBaHMA. 3aKOH pacileIuieHUs] MpU3HaKkoB. ['umoresa
YHCTOTHI rameT. [loHOe 1 HeToIHOe JOMUHUPOBAHHUE.

I[I/IFI/I6pI/II[HOG CKpCIIMBAaHUC. 3aKOH HE3aBHCHMOI'O HacCJICOJOBaHHA IIPHU3HAKOB. L[I/ITOFGHGTI/I‘-IGCKI/IG OCHOBBI
JTUTUOPUIHOTO CKPEIIMBaHUS. AHAIM3MPYIONIEEe CKpelIBaHue. VIcronb30BaHHe aHATM3UPYIOMIETO CKPEIIMBAHUS JUIS
oIpeziesIeHUs] TEHOTHUIIA 0COOU

6.3

CL[CHJ'ICHHOC HaCJICJOBAHUC IIPHU3HAKOB. Pa6ora T. MopraHa o CHCIUVICHHOMY HACJICIOBAHUIO T'CHOB. HapymeHHe
CHCIIJICHHS I'CHOB B PE3YJILTATC KPOCCUHT'OBEPA. XpOMOCOMHa}I TEOpHU HACIICACTBCHHOCTH. I'eneTnyeckue KapThl.
I'enetnka mona. XpOMOCOMHOC OIMpCACIICHUE TI10JIa. AyTOCOMLI U TOJIOBBIC XPOMOCOMEI. I'omorameTHbie u
TeTCPOTaMCTHLIC OPTraHU3MBI. HacnegoBanue IIPHU3HAKOB, CHCIUVICHHBIX C ITOJIOM

6.4

HN3meHunBocTh. BuIpl M3MEHYHMBOCTH: HEHACIEACTBEHHAs W HacleACTBeHHas. Poib cpeabl B HEHACJIEICTBEHHOMN
N3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MOHHq)HKaHHOHHOﬁ U3MCHYHNBOCTH. BapI/IaI_II/IOHHHﬁ pAA U BapuUallMOHHASA KpUBa#d.
HopMa pCaknuu IMpU3HAKaA. KonuuecTBeHHBIE M KadeCTBEHHEBIC INpU3HAaKU MW HUX HOpPpMa pPCAKIHHU. CBolicTBa
MOHH(I)HKaHHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnencrBenHas, uim reHOTUITHYECKAst, U3MEHYUBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. Mel03 U TOJIOBOM TIPoIiece —
OCHOBa KOMOWHATHBHOM M3MEHUYMBOCTH. MyTallMoHHas W3MEHUMBOCTh. Kiaccudukauus MyTanui: TeHHbIE
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa W MPUYMHBI MyTanuid. MyrareHHble (aKTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B
HaciaencTseHHou n3Menunsocty H.M. Basuiiosa

6.6

I'eneruka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI T€HETHKHU YEIOBEKA: T€HEAIOTUYECKU, OIM3HEI[OBBIH,
[IUTOTCHETHYECKUN, OMOXMMHYECKUN, MOJEKyIspHO-reHeTnueckuid. COBpPEeMEHHOE OMNpeNeleHHe TIeHOTHUIIA!




IMOJIHOI'€CHOMHOE CCKBCHHPOBAHUEC, TI'CHOTHUIIMPOBAHHME, B TOM 4YHCIIC C IIOMOIIBIO HHP'aHaJ'II/ISa. HaCJ'ICI[CTBCHHBIe
3a0051eBaHUs YeJIOBEKA: T'€HHEIE 6OJ'I€3HI/I, 0O0JIE3HH C HaCHeﬂCTBeHHOﬁ npeapacIIoJIOKCHHOCTbIO, XPOMOCOMHBIC
oone3nn. ComMaTHyecKHe U ICHCpaTUBHBIC MYyTallUuH. HpI/IHHI/IHBI 3A0PpOBOI0O 06pa3a KHN3HHU, JHArHoCTHKH,
HpO(l)I/IJ'IaKTI/IKI/I A JeYEHHS] TE€HETHYECKHX OO0Je3HEH. MCHHKO-FGHCTH‘ICCKOG KOHCYJIbTUPOBAHHC. 3HadueHHe
MeHHHHHCKOﬁ ICHCTUKHU B IPEAOTBPAICHUHN U JICHCHHUU I'CHETUYCCKUX 3a00/I€BaHNH YeI0BEKa

CGJ'ICKI_II/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOTUU

7.1

Cenexkuus Kak Hayka M TpolLiecC. 3apokIeHue celeKkuuu u nomectukanus. Ydyenue H.M. BaBumoBa o mentpax
MPOUCXOXKACHUS U MHOrooOpasusi KyJIbTYPHBIX pacTeHUil. L[eHTpbl NMPOMCXOXKIEHUs TOMAIIHUX >KUBOTHBIX. Copr,
1opoja, MTaMM

1.2

CoBpeMeHHBIE METOIbI CeJICKITNH. MacCOBBIi U HHIUBUIYaTbHBIA OTOOPHI B CEIIEKIIMHA PACTEHUHN U KUBOTHBIX. OICHKA
9KCTepbepa. baM3KopoAcTBEHHOE CKpemuBaHue — UHOpuAMHT. Ywucras nuHusa. CKpeluBaHUE YHCTHIX JIMHUU.
['ereposuc, unu rubpuaHas cuna. HepoacTBeHHoOe ckpemvBaHue — ayrOpuauHr. OtnanéHHas rudpupusanus U e
ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M TOJIYYCHHE MOJIMIUIONAOB. JIOCTHKEHUSI CENEKIMH PACTeHHM, JKMBOTHBIX U
MHUKPOOPTaHU3MOB

7.3

buorexHomorus Kak oOTpacip MPOU3BOJACTBA. [eHHas uWHXKeHepus. Ortambl co3naHus pekomOuHanTtHOM JIHK u
TpaHCTE€HHBIX OpraHn3MoB. Knetounas unxenepus. Kiierounsle KynbTypbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHUE PACTEHUH.
KnonupoBaHue BBHICOKOIPOYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ATUYECKHE MPOOJIEMBI.
I'MO — reneTnyecky MOAN(DUIMPOBAHHbBIE OPraHU3MBI

11 KITACC




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

DBOJIIOLUOHHAS OUOJIOrUs

11

DBOJIOIMOHHASA TEOpHUs U €€ MECTO B OMOJIOTHH.

CuzerenbcTBa 3BoJoLMU. [lameoHToNOrMYECKHE: TMOCIE0BATENLHOCTh MOSIBICHUS BUAOB B IaJCOHTOJIOTMYECKOM
jetonucu, nepexoausie Gopmbl. buoreorpaduueckue: cXoAcTBO U paznuuue GayH U (HIop MaTEPUKOB M OCTPOBOB.
DOMOPHOJIOTHYECKHE: CXOACTBA U Pa3nyus YMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE:
FOMOJIOTHYHBIE, aHAJIOTHYHbBIE, PYyJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOIEKYISIpHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa00JIMYECKUX MYyTEeH y BCEX OpraHM3MOB

1.2

OpomrormonHas teopus Y. [lapeuna. [Ipennochiiku BOZHUKHOBEHUS JapBUHHU3MA. [[BHKYIHE CHIIBI 3BOJIOIUU BUJOB
no J{apBuny (M30BITOYHOE pa3MHOKEHHE MPH OTPAHUYEHHOCTU PECYPCOB, HEOMpeaelEHHAs U3MEHUNBOCTh, OOpHOa 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunretndeckast Teopust 3Bosonrn (CTID) u ocHOBHBIE €€ TTooxeHus. MukposBostonus. [Tomynsamnus kak eIuHUIA BUIA
U DBOJIOLH

1.4

JBmwxynume cuibl ((akTopbl) HBOIIOLUKM BUJOB B IpHUpoje. MyTallMOHHBIN Npoliecc U KOMOMHATUBHAS W3MEHYHUBOCTb.
[TonynsuonHble BOJMHBI U Apeiid reHoB. M3omsums u murpanms. EcrecTBeHHbBIM 0TOOp — HampaBistonuii daxkTop
sBoMoLU. POPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJIOIMH. [Ipumepsl npucnocobieHuil y opranuzMoB. ApoMop(o3bl
Y UUO0AAIITAllUH.

Bun u Bunoo6pasosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHMsL: reorpapuueckoe, IK0JIOrHUECKOe

1.5

Maxkposomornus. @opmbl 3BONIONUY: (UIeTUYECKas, TUBEPreHTHasl, KOHBEpreHTHas, napauuiensHas. HeoOpatumocTs
JBOJIIOLINH

Bo3HukHOBEHHE N Pa3BUTHUC )XU3HU HA 3emite

2.1

HOHay‘-IHI)Ie Hpe)ICTaBJ'IeHI/IH (0] SapO)KI[eHI/II/I JKHN3HU. HaquLIe THUITOTEC3bI BOBHUKHOBCHUA KU3HU HA 3eMJ'IeZ a61/10reHe3 n
naHcnepMusa. XUMHUYECKas SBOJIIOLHSA. ODKCIEPUMEHTAIBLHOE MOATBEPKACHUE XHWMHYECKOW 3Boironuu. HavanbHbie
aTamnbl onosornueckoi 3posonun. [ unoreza PHK-mupa. IlepBoie kineTkun u ux 3Bostonus. @opMupoBaHHE OCHOBHBIX




TPYIIII )KUBBIX OPraHu3MOB

PazButue xxu3nu Ha 3emuie no 3pam u nepuoaam. Karapxei. Apxeiickas u npotepo3oiickas 3psbl. [laneo3oiickas spa u e€
NEepUOJIbL: KEMOPHUICKHIA, OPIOBUKCKUH, CHITypHICKUNA, IEBOHCKUAN, KAMEHHOYTOJbHBIN, TepMcKuid. Me3o3olickas spa u
€€ Mepuobl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

22 KaitHo30liCcKass 2pa M €€ IepuoAbl: IMAJICOICHOBBIM, HEOICHOBBIM, AHTPOIOIEHOBBIM. XapaKTepUCTUKA KiIuUMaTa M
re0JOrH4ecKuX npoueccoB. OCHOBHbBIE ATAlbl 3BOIIOLUN PACTUTENBHOIO U JKUBOTHOIO MHpa. ApoMop(do3bl y pacTeHUI
1 )KUBOTHBIX. [losIBIIEeHUE, paclBET ¥ BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB
2.3 CucremMa OpraHu4ecKoro Mupa Kak oTpakeHue 3Bostolind. OCHOBHbBIE CHCTEMAaTHUYECKHE TPYIIIbl OPTraHU3MOB
OBojronusl 4eaoBeKa. AHTPOIIOJIOTHS KakK HayKa. Pa3Butue mpencTaBlieHUH O HPOUCXOXKAECHUU ueroBeka. MeTojsl
24 U3y4eHus aHTpornoreHesa. CxoJCTBa U pa3anuus YeJIOBEKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YEIIOBEKA.
' Jsmxymue cubl (pakTopsl) aHTporiorenesa. HacieacTBeHHass N3MEHYUBOCTh U €CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIN
00pa3 )K13HU, U3TOTOBJIEHUE OPYAUI Tpya, MbIIIJIEHUE, pEUb
OcCHOBHBIE CTaIUM M BETBU DBOJIOLUM YEJIOBEKA: aBCTpaJonuTeKu, YemoBek ymenslid, YenoBek NpsSIMOXOASIINH,
2.5 Yenoek HeaHjaepraiabckuil, UenoBek pa3ymHblif. Haxoaku McCKomaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHHUsS, 001aCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOI'O MO3ra, 00pa3 KU3HHU, Opyaus
Yenoseueckue pacbl. OcHOBHBIE OonbIIMe  pachl:  eBpoleougHas (eBpasuiickas), HErpo-aBCTpaJOUaHas
2.6 (9KBaTOpHaNIbHAs), MOHTOJIOWJHAs  (A3uMaTCKO-aMepUKaHCKas). YepTbl NpUCHOCOOTIEHHOCTH  MpeICTaBUTENEH
4eJI0BEUYECKHUX Pac K YCIOBUAM cyniecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacusma
3 Opraau3Mbl U OKpYXKaromas cpeaa
31 Okonoruss Kak Hayka. 3ajadyd M pas3ieibl dKOJIOTMH. MEeToabl HKOJOTMYECKMX MCCIEN0BAaHUN. OKOJIOTMYECKOe
' MHUpOBO33peHue. Cpesibl 00UTaHMs OPraHW3MOB: BOJHAsI, HA3€MHO-BO31yIIIHASI, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs
3.9 Oxonorudeckue ¢akropbl. Knaccudukanus s3Kogornueckux GpaxkTopoB: aOMOTHYECKHE, OMOTUUYECKHE M aHTPOIOTEeHHbIE.
' JleiicTBre sKon0rnueckux GakToOpoB HAa OPraHU3MBbI
3.3 AbuoTtnueckue GakTopbl: CBET, TeMIeparypa, BiaxkHocTs. DoTonepuoausm. [IpucnocobiieHnss OpraHu3MoB K ACHCTBUIO




abuotuyeckux (hakTopoB. buonornueckre puTMbl

3.4

Buotnueckue akropsl. Buabl OMOTHYECKUX B3aMMOACWCTBUI: KOHKYPEHIIHS, XUITHUYECTBO, MAPA3UTU3M, MYTYaJIU3M,
KOMMEHCAIU3M  (HaxJIOHMYECTBO, KBAPTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaidu3M. 3HaueHHEe OMOTHYECKHX
B3aMMOJICHCTBUI JJISl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapPaKTCPUCTHKU IIOIIYJIALIWH. OCHOBHBIE ITOKAa3aTelIn IMomyjaianuu: 4YHUCICHHOCTH, IIJIOTHOCTD,
pPOXKAACMOCTb, CMEPTHOCTD, ITPUPOCT, MUI'PALIUI. [[I/IHaMI/IKa YUCJICHHOCTHU IOITYJIAIIUU U eé peryidanus

COO6HI€CTB3 1 5KOJOTHUYCCKUEC CUCTEMBI

4.1

Coo01uiecTBo opranu3mMoB — OuorneHo3. CTpyKTypbl OMOIIEHO3a: BUOBAsl, IPOCTPAHCTBEHHAsA, Tpopuueckas (IUIIeBas).
Bunsl-nomunantel. CBsi3u B OHOLIEHO3€

4.2

DKOIOTrMYECKHUE CHCTEMBI (3KOCI/ICT6MH). ITonstre 06 3KOCHUCTEME U 6I/IOFeOI_[eH036. CDYHKLII/IOHaJ'ILHLIC KOMITIOHCHTBI
OKOCUCTCMbI: HPOAYHCHTBI, KOHCYMCHTBI, PCAYLCHTHI. prrOBOpOT BCHICCTB M IIOTOK OHCPIrUHM B OKOCHUCTCMC.
TpO(l)I/I‘leCKI/IC (HI/IH_ICBBIC) YPOBHHU 5KOCUCTEMBI. IIumeBsie €K U CETH. OcHOBHBIC TTOKa3aTeId YKOCHCTEMBbI: 6I/IOM8.CCEI,
MpoayKIuUs. DKOJIOTUYECKHE nmUupaMuJabl: MPOAYKIHNHU, YUCIICHHOCTH, omomacchel. CBOMCTBA DKOCHCTEM: YCTOﬁQHBOCTB,
CaMoperyJsnus, pa3BuTHUC. CYKLICCCI/IH

4.3

[IpupoHBIE SKOCHCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHCTEMa XBOWHOTO MIIH MIMPOKOJIMCTBEHHOTO JIECa.
AHTpPOIIOT€HHBIE AKOCHUCTEMBI. ATpPO’KOCHCTEMBI. YpOoskocucTeMbl. buosornueckoe M XO3sIMCTBEHHOE 3HAuY€HUE
arpodKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak GpakTop ycToMUuBOCTH SKocucTeM. CoxpaHeHue OHOIOrHYecKoro pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uoctepe. I'panutisl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BeniecTBo U ero (yHKIHH.
OcobenHoctu O6uochepsl Kak I100aIbHOM 3KOocUCTeMBl. J[MHaMuueckoe paBHOBecHMe M oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTsl BemecTB 1 GMOre0XUuMHUECKUE IIUKITBI SJIEMEHTOB (YIiepo/ia, a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHbIE
OMOMBI CyIIN

4.5

YenoseuecTBO B Onocdepe 3emiiu. AHTPOIIOTeHHbIE U3MEHEHHS B Ouocdepe. I 1o6anbHble 3K0I0rnYecKue npoodIeMbl.
OcHOBa PalMOHAIBHOTO YIPABJICHHUS MPUPOTHBIMUA PECYpCaMi M MX UCIIONB30BaHUE. J[OCTIKEHNS OMOJIOTHH M OXpaHa
PUPOJIBI







