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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1Mo XUMHH Ha ypOBHE cpeaHero oOuiero oOpa3oBaHHUS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI CPETHETO
obmero obpazoBanus, npenacraBieHHbIX B @I'OC COO, a Takke Ha OCHOBE (eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U ¢ YIETOM KOHIEHIIMH TPENoAaBaHus Y4eOHOTO IMpeaMera
«buonorus» B o0pazoBarenbHbIX opranu3anusax Poccuiickoit deaepanum.

I.COAEP KAHUE YYEBHOI'O ITPEIMETA

10 KJIACC

Tema 1. buosiorusi kKak HayKka

CoBpemenHas Ouosiorus — KOMIUIEKCHasi Hayka. Kparkast uctopusi pa3BUTHsI OUOJIOTHH.
buonoruueckue Hayku M u3yuyaemble UMH INpoOnembl. DyHaamMeHTadbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3nayenne Ouoyoruu B (YOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccuun, cBszannpie c¢ Ouonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JIEATEIIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
MIPUPOJIBI.

Tema 2. /KuBble cucTeMbl M X H3y4YeHHE

JKuBble cucteMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOKHOCTh H YHNOPSJOYEHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSPHBIA, KJIETOUHbINA, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISIUMOHHO-BUA0BOM, AKOCUCTEMHBIN (6MOTreo1IeHOTUYECKHI),
ouocepnsiid. [Iporeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak hopma cymiectBoBaHus Marepuu. Hayku, usyvaromniye >KuBble CUCTEMBl Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenue xuBbix cucreM. Metonpl Ononornueckoi Hayku. HalOmropeHue, nsmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaTMe O 3aBUCUMOH M HE3aBHMCHUMOM
nepemeHHoi. IlmanmpoBanne skcnepumenrta. [loctaHoBka W npoBepka rumore3. Hynesas
runote3a. [loHsaTHE BBIOOPKH U €€ 10CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI HCKaKE€HUSI PE3yJIbTaTOB IKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

IIpakTuyeckas padora «/icronap30BaHUE PA3TUYHBIX METOAOB MPU HU3YYEHUH >KUBBIX
CHUCTEMY.

Tema 3. brnosorus Kierku

Krnerka — cTpykTypHO-(QYHKIMOHANbHAS €IMHULA KUBOT0. VICTOpUs OTKPBITHS KIETKH.
Pabotsr P.I'yka, A.JleBenryka. Kinerounas teopus (T.IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoabl MOJEKYJISIPHOM M KJIETOYHOM OMONOTHMH: MHKPOCKONHUS, Xpomartorpadus,
anekTpodope3, MeToJ  MEUeHbIX aToMoB, nuddepeHmanpbHoe EeHTPUPYyTHPOBAHUE,
KyJIbTUBUPOBAaHUE KIIETOK. M3y uenue QukrcuposanHvix KJIeMOK. OneKTpoHHas
MUKpockonus. Kongokanvras mukpockonus. BumanvHoe (npudicusnennoe) uzyuenue Kiemox.

IpakTnueckas padora «/3ydeHne MeTOJOB KIETOUYHOH OHonoruu (xpomarorpadus,
anektpodopes, muddepennranbaoe eHTpudyruporanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3amnus KJieTKa

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- M YIBTPAMHUKPOAJIEMEHTHI. Bosia u €€ posb
KaK pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJIALUN.
MunepasnbHble BEIecTBa KJIETKH, UX Onojiorndeckasi poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.



Opranuyeckue BelecTBa KiIeTku. bruonornueckue noauMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OeiakoBOH MoiieKyinbl. llepBuunas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTopuuHas, TpeTuuyHas, yeTBepTHuYHAs CTPYKTypbl. Jlenarypanusi. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue Gpynkimn 6enkos. [lpuonut.

VYrneBoabl. MoHOcaxapuIpl, AMCaxapubl, OJUrocaxapuibl U monucaxapuabl. OOmmii
IUIaH CTPOEHUS M (U3MKO-XMMHUYECKHE CBOMCTBa yrieBojoB. buonornyeckue ¢GyHKIMN
YTJIEBO/IOB.

Jlumuasl.  'mapodunbHO-THApOodOoOHBIE  cBoiicTBa.  Knaccupukanuss — nunmumos.
Tpurnuuepuasl, hochonunuasl, BOCKH, cTepouibl. buonornueckue GyHkuuu aunuaos. Oomue
CBOWCTBAa OHMOJIOTMYECKHMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOy IPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykieoTuasl.
[Tpunnun xkomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkmu JJHK. Buast PHK. @ynkuun PHK B knetke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonoruueckue
¢yakimun  AT®. BoccTaHOBICHHBIE TEPEHOCYMKH, UX (YHKOIUKU B KIETKe. /[pyeue
HYK1eo3uompughocgamol (HT®). CexBeHUpOBaHUE JIHK. Memoowvi 2EHOMUKLU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouonorus: OuoxuMuyeckue M OMOPU3NYECKUE UCCIIEOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW  CTPYKTYpbl  Omomounekyn. Modenupoganue cmpykmypvi U QYHKYuUll
buomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s OUOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JlaGopaTopuas padora «OO6Hapyx eHre OElIKOB € OMOIIbI0 KAUeCTBEHHBIX PEAKLIUI.

JlaGoparopHas padora «VccinenoBaHue HyKIEMHOBBIX KUCJIOT, BBIJICIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n PyHKIIUM KIETKHU

Tunsl KIETOK: dyKapuOTHYecKas U Mpokapuotuyeckasi. CTpyKTypHO-(YyHKIIMOHATIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHUeckoi kieTku. Kierounas crTeHka Oaktepuii M apXxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHHUE dYKAPUOTHUECKON KieTku. [lna3maTudeckas memOpana
(mnazmanemma). CTpykTypa Mja3MaThyeckoil MemOpaHbl. TpaHCHOPT BeIIECTB 4Yepe3
I1a3MaTHYECKyl0 MeMOpaHy: MaccuBHBIM (muddys3us, oOneryéHHas and@ysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomymponunaemocts mMeMOpansl. PaboTa
HaTpUN-KaJIMeBOro Hacoca. DHJIOIMTO3: MUHOLMUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOUHOM CTEHKH pacTeHUi, rpuoOoB.

Huromnna3zma. Ilutozons. Ilutockener. JlBmxenue nurorazmbl. OpraHOWIBI KIIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: sHjomiIazmaruyeckas cetb (DIIC), anmapat I'ombmku,
JN30COMBI, UX CTpoeHHE W (YyHKUIUHU. B3anuMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJISIpHOIO peTUKyinyma. Mexanusm Hanpasnenus 6eakog 6 OIIC. CuHTtes
pacTBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIi)
SHJIOMIa3MaTHYeCKuil peTukyinyM. CekpetopHas ¢yHkuus anmapata ['onbku. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kierounsrii cok. Typrop.

[TonryaBTOHOMHBIE OpraHOWAbl KIETKU: MHUTOXOHIPHUH, IUIACTUABL. [Ipoucxoacoenue
mumoxonopuui u naacmud. Cumodbuocenes (K.C. Mepesxckosckuu, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MHUTOXOHApUH W miactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOMIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICHIMX
pacTeHuil.

HememOpannbie opranouisl kietku CTtpoeHne U QyHKIIMM HEMEMOpPaHHBIX OPraHOMI0B
KIeTku.  PuGocomel. Ilpomesxcymounvie  gunamenmoi.  MukpodumaMeHTbl. AKmuHosbvie



Muxkpogunramenmol.  MbllIeUHbIE  KIETKU. AKMUHOBblEe ~ KOMHOHEHMbl  HeMbIUUEUHbIX
knremok. Mukpotpy6ouku. Knerounsnii nentp. CTpoeHrne u ABH)KEHHE KTYTUKOB U PECHHYEK.
MuxkpotpyOouku nuroriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuuvie benxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIllazMa, SIPBIIIKU, UX CTPOCHHE U (DYHKUHUU.
Snepublii GenkoBbIi MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u cemepoxpomamut. beaku XpomaTHMHA — TUCTOHBL. JuHamuxa s0epHouU
o0bonouku 8 mumose. foepuwiii mpancnopm.

Kinerounsle  BkmtoueHusa. CpaBHUTENbHAs  XApaKTEPUCTHKA  KIETOK  3YKapHUOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIA).

JlaGopaTopHas padora «/3ydyeHre cTpOeHUs KJIETOK Pa3IuyHbIX OPraHU3MOB).

IIpakTnyeckas padora «l3ydyeHue CBOMCTB KIETOYHON MEMOpaHbD).

JlabopaTopHas padora «/cciaenoBanue miasmMoau3a U J€IUIa3MOIN3a B PACTUTEIIbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHne ABMKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHHe YHEPTUHU B KJIeTKe

AcCUMUIISIIIASL U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIlecTB:
aBTOTPOGHBIH H  TeTepoTpoHBIA. YYacTHe KHCIOpOoAa B  OOMEHHBIX  HpoIleccax.
DHeprerudeckoe oOecrneuenune kietku: mnpespamenue AT B 0OMEHHBIX THpoIEccax.
DepMeHTATUBHBIN XapakTep peaknuid KIETOYHOTO Merabonm3ma. DepMeHTHI, UX CTPOCHHE,
cBoiictBa W MexaHusM peiictBus. Kodepmentsl. OTnuuusi (epMEHTOB OT HEOPraHHMUECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTMOMTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3NUuYHbIX (PAKTOPOB.

[lepBUuHbI CHHTE3 OpPraHWYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCULEHHbIU U
oxcueenHvlll  homocunmes y baxmepuii. Ceéemocodbuparowue nueMeHmsl U NUSMEHMbl
peakyuonno2o yeumpa. Ponbs xnopomactoB B mporecce porocuHTe3a. CBETOBas M TEMHOBAs
¢dazel. @omoovixanue, Cs, C+ u CAM-muner ¢omocunmesa. IIpoayKTHUBHOCTH (HOTOCHHTE3A.
BnusiHne pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (POTOCUHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpHU(ULUpYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTEpUU. 3HAUEHNE XEMOCHHTE3A.

AnaspobHble oprauu3mbl. Buiel 6poskenust. ITpoxykTsl OpoXkeHHs U UX UCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH W BO3OYAUTENIN
0o1e3HEeN.

AspoOHBIE OpPTraHW3MBI. JTambl YHEPreTudeckoro obmeHa. [1oArOTOBUTENBHBIN ATat.
['mukonn3 — 6eCKUCIOPOAHOE PaCLIETIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KJIETOUYHOE JbpIXxaHue. Poib MUTOXOHIpHI B mpolieccax
OMOJIOTNYECKOTO OKHCJICHHUS. [ukmnueckue peakuuu. OxkucnurenbHoe
dbochopunupoBanue. Suepeuss memopannozo epaouenma npomoHos. Cunmes ATD: paboma
npomonnou AT®-cunmaswi. IlpenmymiectBa a’poOHOro myTH oOMEHa BELIeCTB Iepen
aHa’pOOHBIM. DP(PEKTUBHOCTh FHEPTETUUECKOTO OOMEHA.

JlabopaTopHasi paodora «/I3ydyeHne KaTamuTHYECKOH aKTHUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopunasi pa6ora «/3ydeHne (EepMEHTATUBHOTO pAaCHICIUICHUS TMEPOKCUAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopuas padora «CpaBHEHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacnencrBennasi uHGopManus M peajiu3anus eé B KieTke

Peakuuu matpuyHoro cuHtesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanmszamus HaclenCTBEHHOW wWHQpoOpMau. [ eHEeTHYeCcKWii KON, €ro CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETpUUYHOCTh. Cospesanue mampuunvix PHK ¢ syxapuomuueckoii
knemxe. Hexooupyrowue PHK.



Tpancnsanus u e€ stanbl. Yuactue Tpancnopteix PHK B OGmocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Cospemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT u
JYKapHOT. Perynsnuss akTUBHOCTHM TE€HOB Yy mpokapuor. I'mmoreza omnepona (@. XKako0,
K. MaHo). Monexynsipuvle mexanuszmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTounslii romeocTas.

Bupycsl — HeksieTouHble (hOpMBI JKU3HU M 00Iuratuele napasutsl. CTpoeHHe IpOCThIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, Oakrtepuodaros. Kuznennwvii yuki [[HK-codeporcaujux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupychbie 3a0oneBaHusi uesnoBeKka, JKWMBOTHBIX, pactenuid. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuka:  unmecpayus u awmanuz  Ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX — Ouonocudeckux  OauHvix. Hanomexnonocuu 6  oOuonocuu u  meouyume.
Ilpoepammupyemoie gynxyuu 6enrkos. Cnocobvt 00cmasKu 1ekapcms.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKHU

Krnerounsnii mukn, ero mepuonbl u peryisius. Uutepdaza u muto3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaromux B uHTepdase. [loaroroBka kieTku K geneHuto. [IpecuHTeTHUSCKUN
(TTOCTMUTOTUYECKHI), CUHTETUYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEpPa3bl.

Marpuunsiii  cunte3 JHK — permkanus.  [lpunouner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIApPAUIEIbHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombl. Crtpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonoruynsie xpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenue xnerku — mMuto3. CTaaiuu MUTO3a U NPOUCXOASIINE B HUX Ipouecchl. Tumbl
Muto3a. Kapuokunes u nutoknnes. buonornueckoe 3HaueHre MUTO3a.

Perynsuuss muTtoTHUEeCcKOro Imukia KieTku. IIporpammupyemasi kjieToyHash rudenp —
arornTo3s.

Krnerounoe s11po, XxpoMocoMbl, pyHKIIMOHATbHAsI TeHOMUKA. Mexanuzmbl nponughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — 6uoungopmamuieckue
MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

JlaGoparopHas pabora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENIApaTax».

JlabopaTopuasi pa6ora «Habmoienue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIIpEnapaTax).

Tema 9. CTpoeHue n PyHKIIUN OPraHU3MOB

buonoruueckoe  pasHooOpa3ue  OopraHu3MoB.  OJHOKJIETOYHBIE, KOJOHHUAJILHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KonoHuaabHbie
OpraHU3MBlI.

B3anMocBsI3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAsA, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTU CTPOEHHUs, GYHKIUNH U PaCHOIOKESHHUS
TKaHEN B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX U 4YelloBeKa. THUIBl JKMBOTHBIX TKAaHEW: H3NUTENHUANIbHAS,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHas1. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pacroIOKEeHUs
TKaHEW B OpraHax >KMBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble M TeHEpaTHUBHBIE OpraHbl pacTeHHil. OpraHbl W CHCTEMBbI
OpraHoOB XUBOTHBIX U 4YesoBeKa. DyHKIIMN OpraHOB U CUCTEM OPraHOB.



Omnopa Tena opranu3smoB. Kapkac pacrenuit. Ckenerbl OZHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIBI COEINHEHUS
KOCTEH.

JIBu>keHHe OpraHu3MoB. JIBUKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUM.
JIBI>KeHNe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduiekc. CkeneTHble
MBIIIIBI U UX paboTa.

[Inranue opranu3mMos. llornomenne BOAbI, yIJIEKUCIOrO ra3a U MAUHEPAJIbHBIX BEIECTB
pacteHussMu. [luTtanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHILEBAPEHHE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENBHOIO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IumeBapurenbHas cucrema 4yeaoBeKa.

Jpixaane opranu3moB. Jlpixanue pacteHwil. Jlprxanue >kuBOTHBIX. uddy3us razos
yepe3 MOBEPXHOCTh KieTku. KokHoe apixanue. JlpixarenabHass moBepxHOCTh. JKabepHoe u
n€royHoe JpixaHue. J[pIxaHME TIO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE
YCIIOKHEHUE CTPOECHUS JIETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHAas CUCTEMa YeIOBEKa.
MexaHu3M BEHTWIALUY JIETKUX Y OTUI] U MIeKonuTaomux. Perynsanus apixanus. JlpIxareabHble
00BEMBL.

TpaHcnopT BemIeCTB y OPraHW3MOB. TpaHCHIOPTHBIE CHCTEMBI pacTeHHH. TpaHcmopt
BELIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MIO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYJbl M KpoBb. Kpyru
KpOBOOOpAIeHHs.  DBOJIIOIMOHHBIE  YCIOXKHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perysius.

Brinenenne y opranuzMoB. Beigenenue y pacreHuil. BeineneHue y KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbsl BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCACBIBAHHME KaK MEXaHU3MbI pabOThl OPraHOB BbiAeneHus. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
Y BBLICIUTEIBHOW CHUCTEMaMU. BplielleHne y NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTtepuil u
LMCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna. Cpencrsa naccuBHOM 1
XUMHYECKON 3a1uThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI M HMX npoM3BOAHBIE. 3aliura
opranu3sma oT Oone3Heil. MmmyHHas cucrema denoBeka. KileTouHbli M TryMopaibHBIN
UMMYHUTET. Bpoxx/1€HHBIN U MpHoOpeTEHHBIN ciennpuyeckuii UMMyHUTET. Teopus KJIOHaIbHO-
cenexktuBHoro ummynurera (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnnaiiurenbHbie OTBETHI
opranu3MoB. Poiib BpOKIEHHOI0 MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTte M perynsauus y OpraHu3moB. Pa3apakMMOCTh y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PazgpaxkumocTs U peryisuus y pacTeHuil. PocToBble BelecTBa U HUX
3Ha4YCHHE.

HepBHas cuctema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. Pedrexc u pednexropnas ayra. besycrnoBuble u
YCIIOBHBIE PEIICKCHI.

I'yMopanbHast peryasnus M 3HIOKPMHHAs CHCTEMa XUBOTHBIX M 4ejoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JleiicTBHe TOpMOHOB. B3anmMOCBA3bp HEpPBHOW U
SHJIOKpUHHOH cucteM. ['unoranamo-runodusapHas cucrema.

JlaGopaTopHasi paboTa «/3yueHne TKaHEN pacTEHUI.

JlaGoparopHas pabdora «l3yueHne TKaHEN KUBOTHBIX.

JlaGopaTopHasi pabdoTa «l3ydyeHre opraHoB IIBETKOBOTO PACTEHHS.

Tema 10. Pa3mHoxeHHe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrioynioe (BKJItOYasi BEreTaTUBHOE) M IOJIOBOE.
Busel 6ecrionoro pa3sMHOXKEHUS: TOYKOBAHUE, CHOPYJIISINA, (parMeHTalHsl, KIOHUPOBaHHE.



[TonoBoe paszmuHoxkenue. llonoBwie KkieTkH, WM rameTbl. Meio3. Craauu wmenosa.
[ToBenenue xpomocoM B Meiose. Kpoccunrosep. buonornueckuii cMbIci Mel03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KuBOTHBIX. IlosmoBble  kene3bl.
OO6pa3oBaHre U pa3BUTHE MOJOBBIX KjeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M SMOPHUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrOCOOBI OMIIOOTBOPEHUSI:
Hapy’>KHOe€, BHyTpeHHee. [lapTeHnorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopghocenes — o0na uz 2nagnvix npooaem smbpuonoeuu. Konyenyus mopghocenos
u mooenu moppoeenesa. Ctaguu "MOpHUOTeHE3a KUBOTHBIX (Ha IpuMepe JArymku). JIpodienue.
Tunbsl apoOnenust. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OCoOOEHHOCTH JPOOJIEHUS MIICKOMHUTAONIUX. 3apOJBIIIEBLIC JTUCTKHA (TaCTPYJISIINS).
3aknaJKka OpPraHoB W TKaHEeW U3 3apOoJbIIIEBBIX JIMCTKOB. B3anMHOe BiMsiHUE yacTei
pa3BUBaIOIIErocs 3apoibiiia (3MOpHOHANbHAs WHAYKLMA). 3akiajka IUJlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUMM TIeHOB. DBimsgxHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3NIUYHBIX (PAaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButHe x)uBOTHBIX. [locTamOpmonanbHbli nepuoxa. [Ipsimoe u Hempsimoe
pa3zButue. Pa3Bute ¢ meramMopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta KUBOTHBIX. @akTOpbl pPEryIsiqUU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uesnoBeka. [lepuojpl OHTOreHesa dyesloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKUEe MTPOIECCHI.

PasmHoxenune u pasButue pactenuid. ['ametodut m cnopodut. Melio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue cmop B Tmpolecce Meiio3a. ['ameToreHe3 y pacTeHHU.
Omiog0TBOPEHUE M pa3BUTHUE PACTUTENIBHBIX OpPraHu3MoB. J[BONHOE OIIONOTBOPEHUE Yy
[[BETKOBBIX pacTteHuii. OOpa3zoBaHe U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PeryJIsiiiid OHTOT€HE3a Y PAaCTEHUM 1 KUBOTHBIX.

JlaboparopHass padora «/M3ydeHue CTpOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BblsABIEeHNE NMPU3HAKOB CXOJCTBA 3apOJBIIIECH MO3BOHOYHBIX
JKUBOTHBIX.

JlaGopaTopnasi pa6ora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILINX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIeICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hctopusi craHOBIEHHST W pa3BUTHUS TEHETHMKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponp oTeuecTBEHHBIX YUEHBIX B pa3BUTUU TeHeTUKU. Paborer H.
K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. [ 'OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PEHECCUBHBIM MNPU3HAK, TOMO3UIOTA,
reTepo3nUroTa, YMcTas JIMHUS, TUOpUABI, TeHOTUN, (eHOTHN. OCHOBHBIE METOJ]Ibl T€HETHUKH:
TUOPUIOTOTHIECKUH, ITUTOIOTHUECKUH, MOJIEKYIIIPHO-TEHETUIECKUN.

JlaGopaTopuas padora «/lpo3oduia kak 00bEKT FreHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKOH €AMHOOOpa3us
rubpuaoB nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3akoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  IIpomexyTouHBIM — XapakTep — HacleIO0BaHUS.
Pacmiennenue npu3HakoB MPHU HETIOJIHOM JIOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tperuid 3akoH MeHznens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. [luToI0rN4Yeckrie OCHOBBI TUTHOPUHOTO CKPEIIUBAHMUS.



CueruienHoe  HacienoBaHue — npu3HakoB.  PaGoter  T. Moprana.  CuerieHHOE
HACJICJOBAHUE TE€HOB, HApPYUIEHUE CLEIUIEHUS MEXAY TIe€HaMH. XPOMOCOMHAasi TeOopus
HACJIEICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHHU3M ONpPEJENIEHUs 110J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHblii 1OJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue npu3HaKkoB, CLETUVIEHHBIX C ITOJIOM.

I'enotun kak menoctHas cuctema. [lneioTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHOKECTBEHHBI ajuiein3M. B3auMoJelCcTBUE HEAUIEIbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTYeCKUl KOHTpOJIb pa3BUTUS PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(GU3MONOrMYecKUX TMPOIECCOB, TOBEIEHHUS W KOTHUTUBHBIX (yHkumil. [‘eHernyeckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3SMH — TAPa3HT» U «XO3SIMH —
MUKpOOHOM». ['eHeTHuecKre acreKThl KOHTPOJIS. U U3MEHEHUS HacJeICTBEHHON nH(popMaluu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

IMpakTnyeckass padora «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUSA Y
TPO30(OUITBD».

IIpakTnyeckass paodora «l3yueHue pe3ynbTaTOB JTUTHOPUIHOTO CKPEUIMBAHUS Y
JPO30(DUITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna v cpeabl npu (popmupoBaHuM ¢eHotuna. VM3MeHUYMBOCTbH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. Buasl  MU3MEHUYMBOCTH:
HEHACJICICTBEHHAS Y HACJIECTBEHHAS.

Monudukanrontass U3MEHUUBOCTh. Ponb cpensl B hopMUpoBaHUN MOIUGBUKAIMOHHON
n3MeHunBocTH. Hopma peakumu npusHaka. BapuauuoHHBIA psig M BapualdOHHAs KpUBas
(B. Horanncen). CoiictBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

['enotunuueckass u3MeHYMBOCTh. (CBOWMCTBAa TEHOTUIIMYECKOW HM3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHas 13MEHYMBOCTh. Me#03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POTh KOMOMHATUBHOM M3MEHUYUBOCTH B CO3JJAHUH T'€HETHYECKOTO Pa3Hoo0pas3us
B IpeJieNIax OJIHOTO BU/IA.

MyTtanvoHHass W3MEHYMBOCTb. BuUIbl MyTalui: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIMepHBIE M IUTOIUIA3MATHYECKHUE MYTallUH.
Comaruueckre W MoJoBble MyTauud. [IpuunMHBI BOSHUKHOBEHMSI MyTanuil. MyTareHsl U uX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacnencTBeHHoi wu3MeHunBocTd (H.M. BaBuiioB). BHesnepHas HM3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3MUSEHOMUKA, POlb INUSEHEMUYECKUX (PaKmopo8 6 HACIeO08aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JlabopaTopunasi  paoora «lccrenoBaHne  3aKOHOMEpPHOCTEH  MOIU(DUKAIIMOHHOM
M3MEHUYUBOCTH. [ToCcTpoeHME BapUAILIMOHHOTO PsAJia U BAPUAIMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTanuu y Apo30Guiibl (Ha TOTOBBIX MHKPOIIpPETapaTax)y.

Tema 14. I'eHeTHKa YeJiOBeKa

Kapuotun uenoBeka. MexayHapoaHas mporpamMma HCCIIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHUsS] TEHETUKH YeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IUTOTEHETUYCCKUN,
MONYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TECHOTUITMPOBAHUE, B TOM Unciie ¢ momoinbio [11P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nn ¢ HaciiencTBEHHOW NPEApPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIUHCKOW T€HETHUKH B
MPEIOTBPALICHHUH M JICUCHUU TeHETHUYECKUX 3a00NieBaHU YelnoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYbTHpOBaHKe. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHUYECKUE aCIeKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



I'enernueckue (QaxTopbl MOBBIMIICHHOW YYBCTBUTEIBHOCTH YeJOBEKa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYKawollel cpeabl. ['eHeTHueckas MpeapacroioKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

IIpakTHyeckasi padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanust W CeJIeKIUs. 3apoKJIEHUE CEJIEKIIMM U JoMecTUKanuu. Yuenue H.
W. BaBuoBa o lleHTpax NpPOMCXOXKACHUS M MHOTO0Opasus KyJIbTYpPHBIX pacTeHuid. Poib
CEeJIeKLIUM B CO3JIaHUU COPTOB PACTeHUM W MOpoJ] KUBOTHBIX. CopT, mopoja, mramM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HaciencTBeHHOW u3MeHunBoctu H. M. BaBuioBa, ero 3Hauenue s
CEJICKIIMOHHOM PabOTHI.

Meroapl  CENEKIIMOHHOW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHAUBUAYAIbHBIN. JTanbl KOMOWHAIIMOHHOW CeNieKnuu. VIcTbITaHue TpPOU3BOJIUTENEH 110
noToMcTBy. OTOOp MO TEHOTUITy C TOMOIIbIO OIEHKH (EHOTUIIA MOTOMCTBA U OTOOp IO
TE€HOTHITY ¢ moMoupto ananusa J{HK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuannoHHBIN 1
XUMUYECKH MyTareHe3 KaK WCTOYHHK MYyTallMid Yy KYJbTYpPHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJIHOTO MaTepHuasia Jijisi CEJICKIIUH.

[lonyuyenune mnonumuonnoB. BHyTpuBumoBas rubpuauzanus. bau3kopoacTBeHHOE
CKpelIuBaHue, uin nHOpuaAuHr. Hepo/icTBeHHOE CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuuyuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpUIU3aUAL.
[Ipeononenue Oecruioqusi MEXKBHJIOBBIX THOPUAOB. JIOCTHXKCHHSI CENEKIMA PACTCHUU U
JKUBOTHBIX. «3€1EéHaAs pegontoYUsL.

CoxpaHeHne M H3y4YeHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW U UX JUKUX
poauyeil s co3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYNIbTYp. M3yueHnue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUuemM COBPEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
nepCcneKmuBHbIX MexHOI02Ul.

JlaGopaTopHasi padoTa «/3ydyeHre COpTOB KyJIbTYPHBIX PACTEHHI M MOPOJ JOMAITHUX
JKUBOTHBIX).

JlaGoparopHas pabota «/3yueHne METO10B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHuin».

Okckypenst «OCHOBHBIE METOBI U JIOCTHIXKEHUSI CEJICKIIMU PACTCHHM W KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B TEINTUYHOE
XO35ICTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOI0THUA ¥ CHHTeTHYECKASI OMOJIOTUSA

OOBEKTHI, HCMOJb3yeMble B OWOTEXHOJOTUM, — KIETOYHBIE U TKAHEBBIE KYJIBTYpHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepuCTUKa. TpaauiimoHHas OuOTexXHONOrus: XjeboreueHue,
MOJIydeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonornueckuii cuates. OOBEKTHI
MUKPOOHOJIIOTUYECKUX TeXHOJoTui. [Ipon3BoacTBO OenKa, aMHHOKHCIOT U BUTAMHHOB.

Co3maHue TEXHOJOTMH W WHCTPYMEHTOB  II€JICHANPABICHHOTO HW3MEHEHHUS U
KOHCTPYMPOBAHUSI TEHOMOB C II€JIbIO MOJYYE€HHs] OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KaIlInX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUYECKHE Ty TH.

Knerounas unxenepus. Metoapl KyJbTypbl KJIETOK M TKaHEW PACTEHUM U KMBOTHBIX.
KpuoOanku. Comartnueckas ruOpuan3anus M coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
raliou/IoB B CEIIEKIMM pacTeHUil. [lonyyenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U HOMUKIIOHANbHBIX aHmumeln 8 mMeouyure. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PexoHCTpyKIMS SANWIIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALUUU sIIep
KIIETOK. TexHonocuu 0300po6neHus, KYyIbMUSUPOSAHUSI U MUKPOKIOHAIbHO20 DA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.



XpOMOCOMHAsI M TeHHasi MHKeHEepUs. ICKyCCTBEHHBIN CMHTE3 T€Ha U KOHCTPYUPOBAHUE
pexomOuHanTHBIX JITHK. Coz0anue mpamnceennvix opeanuszmos. JIoCTUKEHUS U TIEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJOTUYECKHE M OSTHYECKHE MpOoOJieMbl TeHHOU
WUHKEHEPUH.

Menununckue  OuorexHosoruu. IloctreHomuHas mmdpoBas  meaunuHa.  [IL[P-
MarHOCTHKa. MeTaboJIOMHBIM aHanu3, TeHOLCHTPUUYECKUM aHaliu3 MpOTEeoMa YeJIOBEKa IS
OILICHKHU COCTOSIHHSI €T0 370pOBbsl. Vcronb3oBaHe CTBONIOBBIX KJIETOK. TapreTtHas tepanus paka.
3D-6uonmxkeHepust A pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3MaHMSI KOMIUICKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHTA U
ckaddonauHra 115 pereHus 3a/1a4 MePCOHATU3UPOBAHHON METUIINHBI.

Coznanue BEKTOPHBIX BAKIMH C II€JIbI0 00ecrevyeHruss KOMOMHMPOBAHHOW 3aIUTHI OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJISAPHBIX MeXaHu3MOB (yHKuuonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JladopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckasi padora «IlonyyeHne MOJIOYHOKUCIBIX IPOLYKTOBY.

Ikckypeus «buorexHonorus — BakKHeHIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUYECKOE ITPOU3BOICTBO)Y.

11 KUIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIUOHHBIX IPeCTABJIeHHH B OM0JI0THH

OpomonmonHas teopust Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHHS JIapBUHU3MA.
Kuzub u HayuHas aestensHocTh Y. JlapBuHa.

JBuwkyme cwibl sBoyolMM  BuAoB 1o Y. JlapBuHy (BbICOKass WMHTEHCUBHOCTD
pPa3MHOXKEHHS OPraHU3MOB, HACIEACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBCHHBIH M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudueckod Tteopuu osBomonuu (CTD). HeiirpanbHas Teopus
sBostoly. CoOBpEeMEHHasi 3BOJIOLMOHHAS OHOJOrMs. 3HAu€HUE SBOJIOLUOHHON Teopuu B
(dbopMUPOBAHNUU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

Tema 2. MUKpO03BOJIIONUSA U €€ Pe3yJibTaThl

[lonmynsauus Kak sJeMEHTapHas €IMHULA 3BOMIONMH. COBpPEMEHHBIE METOABI OLEHKH
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyisiuil. I3mMeHenne reHo(oH/1a MOMyJIsiK KaK
AJIIEMEHTAapHOE HBOJIIOIIMOHHOE SBJIEHHE. 3aKOH TIeHeTHYeckoro pasHoBecus JIx. Xapnu,
B. BaiinGepra.

OneMeHTapHble (DAKTOpPHl (IBMXKYIIHME CHIIBI) SBOJIIOLMU. MyTalMOHHBIM mpoliecc.
KombOunatuBHasi u3MeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHaNpaBli€HHblE W3MEHEHUs
yacToT aieneil B monmyisauusax. Oddekr ocHoBatens. dpgexkm Oymvliouno2o 2oprviuiKa.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudunsl U cieocmeus. llpossenenue >¢gexma
opeucha cenoé 6 Oonbwiux u manvix nonyaayusax. Murpauuu. M3onsuus  mOmyJISIuii:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS).

EcrecTBeHHbI 0TOOp — Hampapisttomuil (akTtop 3BorOIMH. POpPMBI €CTECTBEHHOTO
oTOopa: JIBWXKYLIUHN, CTaOMIM3UPYIOLIUH, pa3pbiBatoluii (au3pyntuBHbIN). [lonoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJOLMU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranuzmMoB. Apomopdo3ssl u uauoananrtauu. [Ipumeps npucnocodaeHnit
y OpraHusmoB: Mopdonoruueckue, ¢GuU3NONIOrHYecKne, OHOXMMHUYECKHE, TOBEIEHUYECKHE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpazoBaHue kak pe3ysbTaT MUKPOIBOJIOIHH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. IlyTm u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMIATpUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonnM3anus, rudpuau3anus). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (opMUPOBaHUS OMOJIOTUYECKOTO Pa3HO00pa3usl.



Ponbp 3BOMIOLMOHHON OMOJOTMM B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOIIONUS M KOIBOJIOLHUS IMApa3sUTOB M HMX X035eB. MeXaHH3MbI
(bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI ¢ HEH.

JlaGopaTopHasi padora «BbIsiBIIeHHE N3MEHYUBOCTH y 0COOEH OJTHOTO BUIA».

JlabopaTopHasi padora «IIpucnocoOieHuss OpraHu3MOB H HMX OTHOCHUTEJIbHAsS
1IEJIECO00PA3ZHOCTHY.

JladopaTopnasi paboTa «CpaBHEHHE BUAOB 10 MOP(POJIOTHIECKOMY KPUTEPHIO).

Tema 3. Makpo3BoIIO1IUS U €€ pe3yJbTaThl

Meroasl u3yyeHuss MakpolBoyonuu. [laseoHTosIOrMYEeCKME METOJbl  M3y4YEHHs
sBosronuy. Ilepexonnsie (opmMbl U PUIOTEHETUUECKUE PSIBI OPTAHU3MOB.

buoreorpaduueckue meroabl wuzyudeHus osBomonuu. CpaBHeHue ¢iaopsl U (ayHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

DOMOpPHUOIOrHYECKHe U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOIbI U3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOI€HE3a U IOSBICHMSI SBOJIOLMOHHBIX HOBILIECTB.
['oMonornyHble M aHAJIOIMYHbIE OpraHbl. PyrMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
FE€HETUYeCKHne, OHOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl HM3YyYEHHUs  HBOJIIOLHUU.
['omonoruynsbie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHS (PHIIOT€HETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MyTaI[M1 U 3BOJIIOLMSI TEHOMOB.

O6mme  3akoHOMEpHOCTH  (TIpaBWJIA)  SBOJIOUMH. [lpunyun  cmeHvl  QyHKYuUll.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIIOLUY.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHnble rumores3bl NpOMCXOKICHHUS JKU3HM Ha 3emisie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4HbIe TPEICTABICHHUS O 3apOXKACHUU >KU3HM (KpealnoHH3M). ['umore3a MOCTOSIHHOTO
camMo3aposKJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtanuanuy, JI. [Tacrepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIOTHUSI.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosiornueckas)
SBOMIONMS. XUMHYECKass OJBOJIOLMSA. AOUOTEeHHBI CHHTE3 OpPraHUYECKUX BEIIECTB U3
Heoprannyeckux. Omeir C. Mumnepa u I'. FOpu. OOpa3zoBaHue MOIMMEPOB W3 MOHOMEPOB.
KoanepBarnas runoreza A. . Onapuna, rumore3a mnepBuuHoro OynboHa JIx. Xonneiina,
renerudeckas runotesa ['. Ménmnepa. Pudosumsl (T. Uek) u runoreza «mupa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIIETKH.

Uctopuss 3emnu u wmeroasl e€ wusydeHus. lckomaemble OpraHuyecKkue OCTATKH.
['eoxpoHonoruss u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAss  TE€OXPOHOJIOTHS.
['eoxpoHoIOrMUecKast Kaja: 30Hbl, IPbl, IEPUObI, FTTOXH.

HavanpHble Tanel opranndeckoi 3somtonuu. [losBneHne u 3BOIIOLUS NMEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHe mepBbIX sKocucTeM. CoOBpeMeHHblE MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue cooduiectB. Ctpomaronutsl. [IpokapuoTel u
9YKapUOTBHI.

ITpoucxoxxaeHne >ykapuoT (cUMOMOreHe3). DBOJIIOLIMOHHOE MPOUCXOXKJIEHUE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIONUM BBICHINX pacTeHud. OCHOBHBbIE apoMOpP(O3bl PACTEHUH.
Beixon pactenmii Ha cymy. [losiBieHHME CHOpPOBBIX pacTeHMH W 3aBOEBAHME MMM CYIIH.
Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tallbl JBOJIOLUHN JKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOop0BbIE
XKHUBOTHBIE. J)KHU3Hb B BOJIe. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuil U penTHINii.
[Tpoucxoxaenne MiIeKomuTaromux W OTUI. [lpuHIMN KatoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTtre >xu3HM Ha 3eMie MO 3paM U NEpUoAaM: apXxei, MPOTEpOo30H, Mareo30i,
Me3030M, KaitHo30i#. O0Ias XapakTepucTUKa KIMMaTa U TeoJIoTHUecKuX mporeccoB. [losBienne



U PaCIBET XapaKTEePHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro YCIOBUS U BIMSHUE Ha ra30BbIN
cocTtaB aTMoc(hephl.

MaccoBble BBIMUpaHHUS — HKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuyuHbl U ciaencTBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobenHoctu. IIpobiema
COXpaHeHMs Oropa3HooOpasus Ha 3emie.

CoBpeMeHHass cUCTeMa OpraHu4ecKoro Mupa. IIpuHIUIB K1acCu(pUKAIMU OPraHu3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

BupryanbHas nadopatopHasi padora «Mogenuposanue onbiToB Musuiepa—tOpu 1o
U3yYEHHUIO A0MOT€HHOI0 CUHTE3a OpPraHUYECKUX COCIMHEHHH B IEPBUYHOM aTtMochepe».

JlaGoparopHass pa6ora «/3yyeHue M ONHMCAaHHWE MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IpakTnueckass padora «l3yueHne o0coOCHHOCTEH CTPOEHUS PACTEHUH pPa3HBIX
OTJIEJIOBY.

IIpakTnyeckass  pabora «/3yueHue  ocoOEHHOCTEH  CTPOCHUS  TIO3BOHOYHBIX
JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKka — aHTPONOreHe3

Pa3nens! u 3agaun anTpononaorui. Meroabl aHTPOIIOJIOTHH.

CraHoBJIEHHE NPEACTABICHUI O IPOMCXOXKIECHUU 4YesloBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYyYHbBIE TEOPHH.

CxoncTBO uyenoBeka € KUBOTHBIMH. (CHCTEMaTH4eCKOE IIOJIOKEHHE YEJIOBEKa.
CBujgerenbcTBa CXOACTBA 4YEJIOBEKA C€ JKMBOTHBIMU: CPAaBHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuonornyeckne, (U3NOIOr0-OMOXUMHUYECKHE, TOoBeAeHYeckre. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpsAMOX0KI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOHOreHe3a:  OWOJIOTHYECKHE,  COLUAJIbHBIE.
CooTHo1ieHre OMOJIOTMYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTa MU aHTpoIoreHes3a. Pannue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKN —
JBYHOTHE TpPEIKU JroAch. YenoBek yMenblid, NEpBbIE M3TOTOBICHMS Opyaui Tpyaa. Yemosek
NPSIMOXOJSAIINI 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reiinenbOeprckuil —
o0ImuMi IpeoK HeaHIepTaIbCKOTO YeJIOBeKa U YelloBeKa pa3yMHOro. YenoBeK HeaHJepTallbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Agpuku. [Taneorenerrka u najeoreHOMUKa.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYJSILMIX YeTOBEKa.
MyTanuonHbIi nporece U nonuMop¢usM. IlonynsuroHHbIe BOJIHEL, Apeid reHoB, Murpanus u
«3(pexT ocHOoBaTENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonsarue o pace. bonbiume pacel: eBponeouaHas (eBpazuiickas),
aBCTpaJIO-HETPOUIHAs (PKBATOpHUAIIbHAS), MOHTOJIOMIHAsI (a3UMaTCKO-aMepuKaHcKkas). Bpems u
IyTU pacCelIeHUus 4YeJloBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucnocoOieHHOCTh uenoBeKa K  Pa3HbIM  yCIOBUSIM
OKpy»Kartolien cpensl. BiausHue reorpaduyeckoit cpeasl u aperida reHoB Ha MOP(HOJIOTHIO U
(bU3HNOJIOTHIO YeIOBeKa.

MeXIUCUMIUIMHAPHBIE METOAbl B (PU3UYECKOM (OMOIOTHMYECKOi) aHTPOMOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTMST M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISLHM.
buoconnaneHple  uccieqOBaHMS ~— NPUPOABI  yenoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OHMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JlabopaTopHnasi pa6ora «l3ydeHne OCOOCHHOCTEH CTpPOEHHUs CKeleTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM).

IIpakTnyeckas padora «l/3ydyeHne 7K0JIOTHUECKUX aJalTAllUN YEIOBEKAY.

Tema 6. Dkosioruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHu3MoOB U
HAJ0PraHM3MEHHBIX CHCTEM C OKPY:Kalollel cpeaou



3apoxaeHue ©W pa3BuTHE OdKoyoruu B Tpyaax A. ['ymOompara, K. @.Pynee, H.
A. Cesepuona, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
9KOJIOTHH C APYTUMHU HayKaMH.

Mertoab! skosoruu. [ToneBrie HaOMIOAEHUSA. DKCIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIC U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY>KAIOIIEH Cpelibl: JIOKaIbHBIM,
PETHOHANIBHBIN U TI00ATBHBIH.

3HaueHUe SKOJIOTUYECKUX 3HAHHUM I 4eJoBeKa. DKOJIOTHYEeCKOe MHPOBO33PEHHUE Kak
OCHOBAa CBS3€H YeJIOBEYeCTBA C MNpUponod. POpMHUpPOBAHUE DKOJOTMYECKOM KYJIBTYphl M
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JlaGoparopHas pabora «/3yueHre METOI0B IKOJOTHUECKUX UCCIIETOBAHUIN.

Tema 7. Opranu3mMsbl 4 cpeia 00MTaAHMS

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH HX JeiictBus.  Kiaccudukarus
9KOJIOTHMYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHelie.  OOmue
3aKOHOMEPHOCTH JAEUCTBHs dKoyoruueckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
10O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Gaxktopbl. CBeT Kak 3Kkoiorudeckuii pakrop. JelcTBre pa3HbIX y4aCTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CurHasibHas poib cBeta. doronepuoausm.

TemnepaTtypa kak skonoruyeckuil Qaxrtop. [eiicTBue TemmepaTrypbl Ha OpPIraHU3MBIL.
[ToWkuIOoTEpMHBIE M TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTAaHU3MBI.

BrnaxnocTs kak skonornyeckuit Qakrtop. IIpucnocobnenuss pacteHU K MOAIEPKAHUIO
BojHOTO Oananca. Kiraccupukanusi pacTeHHd TO OTHOIICHHWIO K Boje. [IpucmocoOieHus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, NMOYBCHHAs, TITyOMHHAsS
MOJMOYBEHHAs, BHYTpPHOpPraHu3MeHHas. DU3MKO-XUMHYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Iprucrnocobiaenns Opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE puUTMBbI. CyTOYHBIE U TOJWYHBIC
put™EL. [IprcrocobIeHHOCTh OPraHN3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHH KU3HH.

XKuznennsie ¢popmbl opranu3moB. [lonsatue o xuzHeHHON (opme. JKuzHeHHBIE (HOPMBI
pacTeHuil: JepeBbs, KYCTapHUKH, KYCTApHWYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpPAaBHI.
JKuzneHHsle (GOpPMBI KUBOTHBIX: THAPOOHMOHTBI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buornueckne dakropel. Buasl OMOTMUYECKMX ~ B3aMMOJEHCTBMHA: KOHKYpEHIIMS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomeparus, MyTyaJn3M, KOMMEHCATN3M
(KBapTUpPAaHTCTBO,  HaxJieOHHMYecTBO). Herpoduueckne  B3aMMOAEHCTBHS  (TONMHUYECKHE,
dopuueckue, (adpuyeckue). 3HauyeHUE OWOTHYECKUX B3aUMOJICHCTBUU Jisi CYIIECTBOBAHMS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO UCKIIFOUEHHUS.

JlabopaTopHas padora «BrisiBIeHUE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIMSTHUIO CBETAY.

JlaGopaTtopuasi pa6ora «BpisgBIeHHE NPUCHIOCOOIEHUN OpPraHU3MOB K  BIMSHHUIO
TEMIIepaTypbI».

JlaGopaTopnasi padora «AHaTOMHUYECKHE OCOOCHHOCTH pPACTEHHH M3 Ppa3HBIX MeECT
OoOUTaHUN.

Tema 8. JkoJiorusi BUA0B U MOMYJISIIUI

DKOJIOTUYECKHE XapaKTePUCTUKU Momysinyu. [lomysiius kak Ouoiorndeckasi cucrema.
Posb HeomHOpOAHOCTH cpefbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIIOTHH BUAOB B
(bopMHPOBaHNUHT TIPOCTPAHCTBEHHOHN CTPYKTYPBI MOMYJIsAHil. OCHOBHBIEC TIOKA3aTEH MOIYJISIINH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

DKonornyeckas CTpyKTypa nomyisiuu. OIeHKa YMCIEHHOCTH MONyJsaiuu. JMHamuka
HOITYJISAIUH M €€ peryisinus. bruoTrnueckuii moTeHnman nomyasiun. MoienmpoBaHie TUHAMUKH
nonynsuud. Kpusble pocta uucieHHocTH mnomynsauuu. Kpusble BbDKHMBaHUS. Perymsanums



YUCIIEHHOCTU TMOIMYJISIIMA: POib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonstTe 00 »sKonoruyeckoil Humie Bujaa. Mectoobutanue. MHOroMepHas MOJAETb
skosornyeckod Humm k.M. Xarunncona. Pazmepsl skonorndyeckor HUM. [loreHnuansHas u
peann30BaHHAas HUILN.

Bun kak cucrema nomynsuui. Apeansl BUIOB. Buabl M uX JKH3HEHHBIE CTPAaTErMH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH IIOBEJIEHUS W MWUIpalMid JKUBOTHBIX. buosormuyeckue uWHBa3UU
Yy’KEpPOJHBIX BUOB.

JlabopaTopHasn padora «IIpucrnocobneHus ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. Jko0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoineHos u ero crpykrypa. CBs3u MeXAy OpraHM3MamMu B
OuoILIEHO3E.

Okocuctema kak oOTkpeiTasgs cuctema (A. JDk. Tencnu). DyHKIMOHATBHBIE OJIOKA
OpPraHU3MOB B JKOCHUCTEME: IPOAYLEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenn u cetu. Abnornyeckue OJ0KH 3KocucTeM. [10YBBI M HITBI B IKOCHUCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SJHEPTUU B 3KOCUCTEME.

OcHOBHbIE TIOKa3aTeJIM HKOCUCTEMBbl. buomacca u mpoAyKuus. OKOJIOTMYECKUE
MUPAMHU/JIBI YUCEIl, OMOMACCHI U DHEPTHH.

Junamuxa 9KOCUCEM. Kamacmpodguueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — Cykieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM M UX HPUYUHBL. AHTPOIOI€HHbIE BO3JEHCTBUS Ha CYKIIECCUU.
KnumakcHoe coobiectBo. bropa3znooOpasue W MOJHOTA KPYyroBOPOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpuposHbIe 3KOCUCTEMBL. DKOCUCmeMbl 03Ep U peK. JKocucmembl MOpeu U OKeaHos.
IKocucmemvl MyHOp, 1€C08, cmenell, NyCMvlHb.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasznuuusa Mexay
AQHTPONOTEHHBIMU U TIPUPOJHBIMU IKOCHCTEMAMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opojckas ¢opa u dayHa.
CunaHTponu3anus ropojackod ¢ayHbl. buonornueckoe ¢ XO34HCTBEHHOE 3HAUY€HUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMS  OCHOBHBIX  B3aMMOJEWCTBUN  OpraHU3MOB B
KocUcTeMax. Porb  kackaonozo aggekma u 6u008-30upukamopos (Kiouegvix 6uoos) 8
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXKAY CMEXKHBIMU
DKOCUCTEMaMHU. Y CTOWYMBOCTb OPIraHMU3MOB, TIIONYJSLUH M DKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUM.

Mexanuzmol  6030eticmeus  3a2ps3HeHUll  pasHvlX Muno8 Ha CcyO0peaHu3MeHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOGHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo10IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

IpakTnueckas padora «/3yyeHue u onrcaHue ypoosKOCHCTEMBDY.

JlabopaTopHas padora «/3ydeHue paznooOpa3usi MEJIKUX TOYBEHHBIX WICHUCTOHOTUX
B Pa3HBIX 3KOCHUCTEMAXY.

IKCKypens «IKCKypcHsl B TUIIMYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

DKCKypcHst «IKCKYPCHsI B arpodKOCUCTEMY (Ha TOJI€ UK B TEITMYHOE XO35HCTBO)».

Tema 10. buocdepa — rinodanbHast 3KocHucTEMA

buocdepa — obmermanetaprast o6oso4uka 3emMiin, TA€ CYIIECTBYET WJIM CYIIECTBOBAIA
*u3Hb. Pa3BuTne npeacrasnenuii o buochepe B Tpyaax 3. 3rocca. Yuenue B. W. Bepnaackoro o
6uocpepe. Obmactu 6uocheps u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKINU.



3aKOHOMEPHOCTHU cyiecTBoBaHus 6uocheprsl. OcobeHHOCTH Onochepsl Kak rio0aabHOM
skocucTeMmbl. JluHammyeckoe paBHOBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUYECKHE IUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBiIeHHI B Orochepe.

3onanbHOCTh OMOchepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TyHIpPA, XBOWHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTEIbHBIN U )KUBOTHBII MUP OMOMOB CYIIIH.

Crpyktypa u (GyHKIUS SKUBBIX CHCTEM, OIIEHKAa HX PECYpCHOrO TOTEHIHUana u
OonochepHbIX QPyHKIUI.

Tema 11. UestoBek U OKpy:KaIoias cpeaa

DKOJOTUYeCKHe KPHU3UChl M WX MPUYMHBL. Bo3zaeiicTBue uenoBeka Ha Owuochepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3jayxa. 3arps3HeHHe BOAHOM cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPOIIOr€HHOE BO3/ICHCTBME HAa PACTUTEIbHBIA M JKMBOTHbIM Mup. OxpaHa
pPaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIUIBI OXPaHbl MPUPObl. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYSCKHE
HapKH.

OcHOBHbIE IPUHIIMITBI YCTOMYUBOTO Pa3BUTHI YeNIOBEUECTBA U MPUPOIbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpAaHEHHE OWOJIOTHYECKOro pasHooOpasms 3emiu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
U €r0 BEpOSITHBIE NIOCIIEACTBHUSL.

Pa3Butne METOJIOB MOHHUTOPHHTA pa3BUTHUA OTIAaCHBIX TE€XHOT€HHBIX
npouieccoB. Cucmemmule uccneo008anus nepexooa K pecypcocbepezarouyet u
KOHKYPEeHMOCNOCcoOHOt  3Hepeemuke. buonocuueckoe  pasnoobpazue  u  b6uopecypcowi.
Hayuonanvnvle ungopmayuonusie cucmemvl, obecneyusaowjue OOCMyn K uH@opmayuu no
COCMOSHUIO OMOeNbHbIX 6U008 U 3kocucmem. (OCHOB8bI dKOpeaburumayuy 3KOCUCMEM U
cnocob08 60pvobL ¢ buonospexcoeHuAMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

1. IJTAHUPYEMBIE PE3YJIbTATDI

JINMYHOCTHBIE PE3YJIBTATbBI

I'paxknancko - NaTPUOTHYECKOE BOCTIUTAHUE:

— CcOpMHUPOBAHHOCTh  TPAXKIAHCKOMW  TO3WUIMKU  OOydaromerocs Kak  aKTHUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

— OCO3HAaHHME CBOUMX KOHCTUTYLHMOHHBLIX TIIpaB H O6ﬂ33HHOCTCfI, YBaXXCHHUEC 3aKOHA U
[IPaBONOPSAKA;

— TOTOBHOCTh K COBMECTHOM TBOPUYECKOHN AESTEIBbHOCTU IMPH CO3/1aHUU YUYEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HBIX U I1I03HaBaTCJIbHBIX 3a/1a4, BBIIIOJIHEHU 6I/IOHOFI/I‘~IGCKI/IX OKCIICPUMCHTOB,

— CIOCOOHOCTh  OMpEAENsATh COOCTBEHHYIO TMO3MIMIO 10 OTHOIIEHHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

— yMEHHE YYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aHMMOJICHCTBUS
JIOJIeH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COI[HANIbHBIM MOJIOKEHHUEM;

— TOTOBHOCTH K COTPYJAHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMIOJIHEHUS YyUYeOHBIX,
MO3HABATENIbHBIX W HCCJEJI0BATENbCKUX 3aJa4, YBAXKUTEIbHOIO OTHOIIECHHS K MHEHHIO
OTIIIOHEHTOB NP O0CYKACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHNUS,

— TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM 1€ATENbHOCTH;

— ¢(hOpMHUPOBAHHOCTh POCCHICKONW Tpa)KAAHCKOW WACHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoi, ropiocTu 3a cBOW Kpal, CBOIO
Ponuny, CBOM SI3bIK W KYJBTYpYy, HPOIUIOE W HACTOSIIEE MHOTOHAIIMOHAIHHOTO Hapoja
Poccuwn;

— MNOEHHOCTHOC OTHOMICHHUE K MMPUPOJHOMY HACJICAUIO U IMaMATHHUKAM HPUPOJAbI, JOCTUKCHUAM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPYJIE;



CHOCOOHOCTh OLICHMBAThH BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOIUH,
NOHMMAaHMs 3HAYeHHsT OMOJIOTMM B TO3HAHMM 3aKOHOB NPUPOABI, B >KU3HMU 4YellOBeKa H
COBPEMEHHOT'0 00IIeCTBa;

ujelHas yoekIEHHOCTh, TOTOBHOCTh K CIIy>KEHHUIO M 3ammre OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

JIyXOBHO - HPaBCTBEHHOE BOCIIMTAHUE:

OCO3HaHME AYXOBHBIX LIEGHHOCTEH POCCUIICKOTr0 Hapoa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLICHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

0CO3HaHME JIMYHOI'O BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy Iy1Iero;

OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POAMTENSM, CO3JJaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO
IPUHATHS LIEHHOCTEN ceMeMHOM KU3HU B COOTBETCTBUU C TPAIULMSIMU Hapo1oB Poccuu;
JcTeTnvyecKoe BOCIUTAHNE!

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOIBI M €€ IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBID@KEHUIO B pa3HbIX BUJAX MCKYCCTBAa, CTPEMJIEHUE IPOSBIATH
Ka4ecTBa TBOPUECKOW JTMYHOCTH;

dusnyeckoe BoOcNUTAHMe, (popMHPOBAHME KYJbTYPbI 310POBbSl U 3MOLHOHAJIBLHOIO
Os1aromosyqusi:

IOHMMaHME W peanu3alus 30poBOro M OezomacHoro obpasza >KU3HU (340pPOBOE NMUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPAaBWJI M HOPM, COQJAaHCHPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryispHas (Qu3nueckass aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO MU
KOMITIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PM3MUYECKOMY U ICHXHYECKOMY 370POBBIO;
[OHUMAaHHUEe LEHHOCTH MPABUII MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30IacHOr0 MOBEACHUS
B CHUTYaIlHsX, YTPOXKAIOIIUX 3I0POBBIO U YKU3HHU JIIOJICH;

OCO3HaHME TOCIEJACTBUA M HENpHATHS BPEAHbIX MNPUBBIYEK (YMOTpeOJIEHUs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

TpynoBoe BociuTaHue:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K aKTUBHOW JIEATEILHOCTH TEXHOJOTMUYECKOW M COIMAIbHOM HalpaBIEHHOCTH,
CIOCOOHOCTh MHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIHHO BBIMONHATH TaKyro
NesITebHOCTD;

UHTEpPEC K PA3IUYHBIM cdepaM NpodecCHOHANBHON IesTeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBII BBIOOP Oyayuield mnpodeccud M peaaru30BBIBaTh COOCTBEHHBIE >KU3HEHHbBIE
TUTaHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BAaHUIO Ha MPOTSDKEHUM Beei
KHU3HH,

JK0JI0ru4ecKoe BOCIIUTAHME:

9KOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOJAE KaK MCTOYHHKY KM3HH Ha 3emire,
OCHOBE €€ CYILLECTBOBAHMS;

MOBBIIIEHUE YPOBHS DKOJIOTUYECKON KyJIBTYpHI: MPHOOPETEHHE OIbITa IJIAHWPOBAHUS
MOCTYTIKOB M OIIEHKH WX BO3MO>KHBIX ITOCIEACTBUH JUIsI OKPY KAIOLIEH Cpe/Ibl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJIOTHIECKHIX MPOOIIeM U IyTel UX PEIICHNUs;
CIOCOOHOCTh HCIMOJIBb30BaTh NMpHOOpeTaeMble MPU HW3YYEHUH OMOJIOTMU 3HAHHS M YMEHHS
NIPY pEeIIeHUH POOIIeM, CBI3aHHBIX C PAIlMOHAIBHBIM IPUPOIOTIONBE30BaHIEM (COOITIOIEHIE
IpaBUJI MOBEIEHUS B MIPUPOJIE, HANPaBIEHHBIX HA COXPAHEHUE PaBHOBECHUS B SKOCHCTEMAX,
OXpaHy BUOB, SKOCHCTEM, Orochepsl);

aKTUBHOE HENpHATHE JEHCTBHM, NPUHOCAIIMX Bpea OKpY)KaIoLlel MNpUpPOJHON cpene,
yYMEHHUE MIPOTHO3UPOBATH HEeOIaronpusITHEIE 9KOJIOTHIECKHE MOCTICICTBUS
NpeANpPUHUMAEMBbIX T€HCTBUI U MTPeI0TBpaIlaTh UX;



HaJIMYUE PA3BUTOTO DKOJIOTUYECKOTO MBIIUICHHS, AKOJOTWYECKOW KyJIbTYpHI, OIBITA
NEeSITEIbHOCTH  DKOJOIMYECKONW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSI HMH B
IIO3HABATEIbHOW, KOMMYHUKATHBHOW M COIMAIbHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOHN IeATELHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

LleHHOCTH HAYYHOTO MO3HAHMA '

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIIECTBEHHOH NMPAaKTHKH, OCHOBAHHOTO HA JHAJOre KYJBTYpP, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHNE S3BIKOBOW M YUTATEILCKOW KYJIBTYPbl KaK CPEJCTBA B3aUMOICHCTBHSA
MEXY JIIOJIbMU U TTO3HAHUS MUPA;

NOHUMaHHE CcHeuuGUKH OMOJOTMM KaK HAyKH, OCO3HaHHA e€ poiau B (opmMHupoBaHMH
pPallMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3/JaHUHM LEIOCTHOTO MpPEICTAaBICHUA 00
OKpYXAlollleM MHUpPE KaK O eIMHCTBE IPHPOJbI, HYeJOBeKa M OOIIecTBa, B MO3HAHHU
NPUPOHBIX 3aKOHOMEPHOCTEH M PEIICHUH POOIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHUS;
yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JUISi COBPEMEHHOW IMBHIM3ALMH: OOECIICUEHHS
HOBOTO YpOBHS pa3BUTHS MEIWIUHBI, CO3JaHHE IEPCIEKTUBHBIX OWOTEXHOJIOTHH,
CIIOCOOHBIX pemaTh PecypcHbIe MPOOJIeMbl Pa3BUTHS YEIOBEYECTBA, IIOMCKA ITyTEH BBIXOJA
U3 TIOOANBHBIX JKOJOTHUECKUX IMpoOJieM H obOecnedeHusl Tmepexola K yCTOHYMBOMY
Pa3BUTHUIO, PALMOHAIBHOMY HCIOJIB30BAaHUIO TPHPOJHBIX PECypcoB U (hopMHpOBaHUIO
HOBBIX CTaHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IIOJIyYCHWH OMOJIOTMYECKMX 3HAHWU B LENAX MOBBINICHUS OOILEH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIMOHAIBHOM
IPaMOTHOCTH 00ydaroImuxcs, (GopMHUPYEMOil TpH U3yYSHUH OHOJIOTHH;

NOHMMAaHHWE CYIIHOCTH METOJOB TIO3HAHUS, HCIONBb3YEeMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BAaTh MOJIyYaeMble 3HAHUS /ISl aHann3a U OOBSICHEHUsS SIBJICHUM
OKPY’KaIOIIET0 MHpa U MPOUCXOAANIMX B HEM M3MEHEHHI, YMEHHE JIeaTh 0OOCHOBAaHHBIE
3aKJIIOUCHHS Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOIIMXCS JAHHBIX C LEJNBIO IOTyYeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITETIBHO ~HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs  pelleHUs
npo0JIeM B peabHBIX KU3HEHHBIX CUTYaIIUsX;

OCO3HaHME LIEHHOCTH HAayYHOW JEeSATeIbHOCTH, FOTOBHOCTb OCYILIECTBISATH MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO eI TETFHOCTh HHNBHIyaJIbHO M B TPYTIIIE;

TFOTOBHOCTb U CIOCOOHOCTh K HENpPEephIBHOMY OOpPa30BaHUIO M €aMOOOpa3oBaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHHUW IO OHWOJIOTUM B COOTBETCTBUHM C JKU3HECHHBIMH
HOTPEOHOCTAMM.

METAINPEIJMETHBIE PE3YJIBTATDI
YHuBepcaibHble MO3HABATEIbHbIE /1€iiCTBUSA
1) 6bazoevie nocuueckue oeiicmeus:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyalU3UpOBaTh INpoOIeMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHMN MPHUEMBI JIOTMUECKOTO MBILIUICHUS (aHANINU3a, CUHTE3a,
CpaBHEHMs, Kiaccuukanuu, o000IIEHNS), PAaCKPhIBATh CMBICT OHMOJOTMUECKUX MOHATUI
(BBIIENATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATUSIMU);
ONpENeNATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPUU HX JAOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMHU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS sl OOBACHEHHs (PAKTOB UM SBICHUH >KUBOIA
IPUPOIBL;

CTPOUTH JIOTUYECKHUE PACCYXIAEHUS (MHAYKTUBHBIC, IEIyKTUBHBIE, [0 AHAJIIOTUH), BBIABISATH
3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMATPUBAEMBIX SBJICHUSAX, (OPMYJINPOBATH BHIBOIbI
U 3aKJII0YCHUS;



2)

MIPUMEHATh CXEMHO-MOJICJIBHBIC CPEJICTBA I TPEICTABICHUs CYIIECTBEHHBIX CBS3CH H
OTHOIICHHUN B M3Y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAaKkKe MPOTUBOPEUHI PA3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMCIOIIUXCS MaTePHALHBIX H
HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBbHOCTh, OILICHHMBAaTh COOTBETCTBUE pE3YJIbTATOB LIEJISM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJMHUPOBATH M BBHINOJHATH pPabOTy B YCIOBUSAX pEAIbHOTO, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIILJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Oazoevle ucciedosameibcKue 0CUCmeus:

BJIAJICTh HaBBIKAMHU Y4eOHO-MCCIICIOBATEILCKOM M TPOCKTHOM JEATEIIbHOCTH, HABBIKAMH
paspemieHuss mpoodieM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOHCKY
METOJIOB PEHICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJ/IOB ITO3HAHHS,
HCIIOJIB30BATh pPa3jJu4HbIC BHUABLI JACATCIBHOCTU 110 IIOJYYCHHIO HOBOI'O 3HaHHsA, €TI0
UHTEpIpETAINU, TPeoOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIC MPH
CO3JaHun y‘~I€6HI)IX " COOMAJIBHBIX ITPOCKTOB,

(dbopMHpOBaTh HAyYHBIA THIT MBIILICHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHUCH, KIIFOYCBBIMU
IIOHATUAMHU U METOJaMHU,

CTaBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3a/laud B OOpPa30BaTECIBHOW JEATEIBHOCTH |
JKU3HCHHBIX CUTYalUAX;

BBISIBIISATh TPUYMHHO-CJICICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y
eé peliCHusd, HAXOAWUTb AapPryMCeHTHI JI J0Ka3aTCJIbCTBAa CBOUX YTBep)KHCHHﬁ, 3a1aBaThb
napamMeTpbl ¥ KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH MMOJTYYCHHBIC B XO/JI€ PCHICHUSA 3ada4u PE3yJIbTaThbl, KDUTUUCCKHU OLICHUBATH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHCHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANPABICHHBI MMOUCK MEpeHoca CPEICTB U CIOCOOOB JEHCTBUS B
po(eCCHOHATIBHYIO Cpey;

yMETh  MEPEeHOCUTh 3HAaHUS B  [O3HABATENBHYID M  MPaKTHYeCKylo  objactu
KUBHEACATCIIBHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BbIZIBUT'aTb HOBBIC MWJACH, IpCajiaraTb OPUTIMHAJIIBHBIC IMOAXOJAbl W PCHICHUA, CTaBUTH
poOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHNUS.

3) paboma c ungpopmayuei:

OpPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHHMKAX HH(opMamuu (Tekcre ydeOHOro mnocoOus,
HAYYHO-TIOMYJISIPHOW ~ JIUTepaType, OWOJNIOTHYECKUX  CIIOBapsSX W CIPABOYHHKAX,
KOMIIbIOTEPHBIX Oa3zax JaHHBIX, B HTepHeTe), aHanu3upoBaTh MH(POPMALMIO PA3THUYHBIX
BUIOB W (OpM TPEACTaBICHHUS, KPUTUYECKH OIICHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(GopMyIHpOBaTh 3ampochl W MPHUMEHSATh pa3IMYHBIE METOABI TPU TIOUCKE W OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /TS BHITIOJTHEHUS Y4eOHBIX 3a/1a4;
nproOpeTaTh OIBIT HCIOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalbHYIO (QOpMYy TMpeAcTaBiIeHUS OHOJOTHYECKON
uH(popMaiuu (cxembl, TpaduKH, JHarpaMMbl, TAOIHIIBI, PUCYHKH H IPYTOe);

WCIIOJIh30BaTh HAYYHBIA S3BIK B KA4deCTBE CpEICTBA Mpu paboTe ¢ OMOJOTHYECKOMN
uHpOpMaLKeil: TPUMEHATh XUMUYEeCKHe, (PU3UYecKre U MaTeMaTH4YeCKUe 3HaKU U CUMBOJIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKJIATYpPY, HCIIOIB30BaTh M MPEOOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;



1)

2)

BJIaJCTh HABBIKAMH pacliO3HABaHWs W  3allUThl WHGOpPMANKH, HWHGOPMAIMOHHOM
0€30I1aCHOCTH JINUHOCTH.

YHuBepcaJibHble KOMMYHUKATHBHbIE JIeiiCTBHUSI
obuwieHue.

OCYIIECTBIISITh KOMMYHHKAIIUK BO BCeX cepax »KM3HHM, aKTUBHO y4acCTBOBATh B JHAJIOTE
WIM JUCKYCCHU M0 CYIIECTBY oOOCykgaemMoil TeMbl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJECHUS OTHOCUTEJIBHO BBINOJIHEHMS IPEAJaraeMoil 3aj1auu, y4UThIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);
pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOINEHUS, MOHUMATh 3HAYCHHE COIUAIBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYyallMif, YMEThb CMSI4aTh
KOH(JIMKTBI U BECTU NIEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMU CHOCOOaMU OOIICHMSI W B3aMMOJACWUCTBUS, TOHUMATh HAMEPEHHS
APYTUX JIOJIEH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOU
dbopme hopMyIHpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

CO6MECMHAA OeAMeIbHOCHLb:

MMOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHIYaIbHON pabOTHl MpHU
pemieHnr OMOJIOTHYECKOW TpoOIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH TNPUMEHEHUS
IpynnoBbIX (pOpM B3aUMOICHCTBUS IPU PEIICHUN YUeOHOM 3a1auu;

BBIOMPATh TEMATUKy W METOABI COBMECTHBIX JEHCTBHI C Y4ETOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH KaXKJ10TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESATENIbHOCTH, OpPraHU30BbIBaTb M KOOPAMHUPOBATH
NEUCTBHS 10 €€ TOCTHXKEHHUIO: COCTABIATH IUJIaH JEHCTBUMN, paCHpeesiaTh PO C YIETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOMH paboTHI;

OLICHUBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOT0 YYACTHHKA KOMAHJIbl B OOIIMI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBBIE INPOEKTHI, OLEHUBATh WJEU C MO3ULIMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CUTYalHUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

YHuBepcajabHbie peryJasiTiBHbIE IeHCTBUAS
1) camoopzanuzayusn:

UCMOJIb30BaTh OWOJIOTMUECKUE 3HAHMSA Ui BBIABICHHUS NOpoOJeM U MX peHIeHus B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWH II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEHCTBHSIX M MOCTYIIKAX MO0 OTHOWIECHUIO K KUBOW IPUPOLIE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JAESITEIbHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 3a/laud B 0Opa30BaTENbHOW AEATENbHOCTH M
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PELICHHUs MPOOJeMBbl C YYETOM HMMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUTEHUII;

J1aBaTh OLIEHKY HOBBIM CUTYALIUAM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;

CHOCcOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW 3PYIUIMU B pa3HBIX 00JacTAX
3HAHUU, TOCTOSITHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) camokonmpop:



e JlaBaTh OIICHKY HOBBIM CHUTYyalllsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OIICHUBATbH
COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

e BJIQJICTh HaBBIKAMU MO3HABATENIbHOIN pe(IeKCUU KaK OCO3HAHUS COBEpLIAeMbIX NEHCTBUH U
MBICJIUTENIBHBIX MPOIECCOB, HMX pE3yJbTaTOB M OCHOBAaHHM, MHCIOIb30BATh MPUEMBI
peduiekcuu sl OLEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 UX CHUKEHUIO;

e IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [IPU aHAJIN3€ PE3YJIbTATOB JESATEIbLHOCTH;

3)npunsamue ceos u opyeux:
e IpUHUMATH ce0sl, MIOHUMAsi CBOM HEJOCTATKU U JOCTOUHCTBA;
e TIPUHUMATh MOTHBBI U APIYMEHTHI APYTHUX MPU aHAIHU3E PE3YJIbTATOB JIEATEILHOCTH;
e IPU3HABAThH CBOE MPABO U MPABO JPYIHX Ha OLIMOKH;
e Ppa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JIPYTOTO YEIIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI
K xoHiy o0yuyeHusi B 1eCITOM KJiacce 00y4arouuiicsi HAyUYMTCH:
OTpeNeNiaTh MECTO W pPOJb OWOJIIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOM KapTUHBI MMpa, B MO3HAHUM 3aKOHOB NPHUPOJBI M PELICHUH MpoOsieM
palMOHAIFHOTO TPUPOJONOIB30BaHUSA, O BKIAJAE POCCHMCKHX M 3apyOeKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHY;

BJIa/IETh CUCTEMON OMOJIOrMYECKHMX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIUMHU
OuoIornYeckre TEPMHHbI M TMOHATUS (KHU3Hb, KJIETKA, OpraHU3M, MeTaboyu3M, rOMeocTas,
CaMOpEeryJIsiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Teopus 1. llIBamna, M. lllneiinena, P. Bupxosa,
XpoMOcOoMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o nenrpax
MHOIr000pa3usi U MPOUCXOXKIEHUS KyJIbTYPHBIX pacTeHUil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOr0 MOKOJIEHUSI, paCLIeIIEHUs, YUCTOThl TaMeT, He3aBUCUMOTI 0 HacienoBanus . Mennens,
TFOMOJIOTHYECKUX PAZOB B HacieICTBeHHOM wu3meHuuBoctd H. U. BaBuiosa), npuHUIMITBI
(KOMIIJIEMEHTApHOCTH);

BJIaJIeTh OCHOBHBIMHM METOJIaMH HAy4YHOT'O TO3HAHUS, UCIIOJIb3yEMbIMU B OMOJIOIMYECKHX
HCCJIEIOBaHMSIX KUBBIX 00BEKTOB (OMKMCAHKE, U3MEPEHNE, HAOTI0IEHUE, SKCIIEPUMEHT);

BBIIEIIATh CYLIECTBEHHBIE IIPU3HAKH: BHPYCOB, KJIETOK IPOKApPUOT U JYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKa,
MPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BELIECTB (METa00IN3M), IPEBPALLCHUS SHEPTHH,
Opo’keHHUs, aBTOTPO(HOr0 U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHMS,
MHAMBUAYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWCTBUS TE€HOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOOPA;

YCTaHABJIMBATh B3aUMOCBSI3U MEX/1y OpraHOMJaMH KJIETKU U UX QYHKIUSMU, CTPOCHHEM
KJIETOK pa3HBIX TKaHEH M UX QYHKUUSAMH, MEXKAY OpraHaMU U CUCTEMaMHU OPTaHOB y PACTEHHIA,
’KUBOTHBIX M YeJIOBeKa U UX QYHKIUSIMHU, MEX]Ly CUCTEMAMU OPTaHOB U UX (QYHKUUSIMU, MEXKIY
sTanamMu oOMEHa BEIECTB, 3TAalaMHM KJIETOYHOIO LMKJIA M KU3HEHHBIX LUKJIOB OPraHU3MOB,
sTanamMu 3MOPHOHAIBHOIO PA3BUTHUS, T€HOTUIIOM U (DEHOTHNOM, (PEHOTHIOM U (paKTOpaMu
Cpeabl OOUTaHUS;

BBISIBJISITH OTJIMYUTEIbHBIC TPU3HAKH J)KUBBIX CUCTEM, B TOM YHCIJI€ PACTEHUH, )KUBOTHBIX
Y YEJI0BEKa;

HCIOJIb30BAaTh COOTBETCTBYIOIIME AaAPIyMEHTHI, OHOJOTHYECKYIO TEPMHUHOJOTHIO H
CUMBOJIMKY ISl JOKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUYECKUX IPYIIII;

pemars OMOJIOTMYECKHE 3aJauyM, BBISBISITH MPUYUHHO-CIEACTBEHHBIE CBS3U MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TMPOLIECCAMU U SIBICHUSMH, JI€1aTh BBIBOJBI M MPOTHO3bI Ha
OCHOBaHUU NOJyYEHHBIX PE3yJIbTATOB;




BBITIOJTHATH JIAOOPATOPHBIC U MIPAKTUYECKHUE PabOTHI, COOMIOAATh TPaBHIa MIPU paboTe C
y4eOHBIM U JTabopaTOpHBIM 000PYI0BAHUEM;

BBIJIBUTATh THUIIOTE3bI, TIPOBEPSATh UX AKCIECPUMEHTAIBHBIMHU CPEICTBaMH, (hopMyupyst
1EeJIb UCCIIeIOBAHNS, aHATM3UPOBATH MOJIYYCHHbIE PE3YIbTATHI U I€TaTh BBIBOIBI;

Y4acTBOBATh B Y4eOHO-UCCIIEIOBATEIBLCKOW PadoTe 0 OMOJIOTUH, SKOJIOTUU U ME/IUIINHE,
IPOBOIUMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOLIECTB, U IyOJUYHO MPEACTABIATH MOTy4YECHHBIC
pe3yIbTaThl HA YYCHUYCCKUX KOH(DEPEHITUSIX;

OLIEHUBATh ATUYECKHE ACIEKThl COBPEMEHHBIX HCCIICOBAaHUI B 00JacTH OWMOJIOTUH U
MEIUIUHBl  (KJIOHUPOBAaHHWE, HWCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAaNpaBICHHOE HW3MCHECHUE
reHOMa U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynymied npodecCHOHAIBHOW JesITeIbHOCTH B
o0actTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sCTBA, MHUIIEBON
NPOMBIIIICHHOCTH, YTIYOJATh TIO3HABaTEeIbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccuu M MPOAOIDKEHHE OMOJOTHYECKOro OoO0pa3oBaHHs B
OpraHu3aIUsIX CPEAHETO MPOPECCHOHATHHOTO M BBICIIETO 00pa30BaHUSI.

K xoHny o0y4yeHusi BLINYCKHUK HAYYHTCH:

OTIPEIeNIATh MECTO M POJIb OMOJIOTUM B CHCTEME €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUHU
COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA, B MIO3HAHUM 3aKOHOB IPUPObI U PEIICHUN
HKOJIOTMYECKUX MPOOJeM YEJIOBEUECTBA, a TaKXKe B PELICHUH BOIPOCOB PALMOHAIBHOIO
MPUPOIONOIL30BaHUs, U B (POPMUPOBAHUHU ILIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX M 3apYOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OUOJIOTHH;

BIIQJIETh CHCTEMOIl OHMOJOTMYECKHX 3HAHHWM, KOTOpas BKIIOYAET OMNpEICIICHUs W
NOHMMAHUE CYIIHOCTH OCHOBOIOJArarolUMX OHWOJIOTUYECKUX TEPMUHOB U MOHATUH (BULI,
J9KocHucTeMa, Ouocdepa), Owonornyeckue Teopur (dBosrOIMOHHAs Teopuss Y. JlapBuHa,
CUHTEeTHUecKas Teopusi 3Boitouun), ydeHus (A. H. CeBepuoBa — 0 HyTAX M HalpaBICHUSX
sBostonnu, B.W. BepHanackoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoxacrsa K. M. bapa), npaBuna (mMunumyma lO. JIuOuxa,
HKOJIOTUUECKOM MUpPaMUIbl SHEPTHH ), TunoTe3sl (runoresa «mupa PHK» V. I'mnGepra);

BJIa/IETh OCHOBHBIMU METOJAMU HAYYHOI'O IO3HAHUS, UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX
UCCIICIOBAaHUSIX JKUBBIX OOBEKTOB M SKOCHUCTEM (ONHMCaHUE, H3MEpeHHue, HalIoIeHue,
HKCIIEPUMEHT), CIIOCOOAMU BBISIBIIEHUS U OLIEHKH aHTPOIOT€HHBIX U3MEHEHUH B PUPO/IE;

BBIJICJIATh CYIIECTBEHHBIC NMPHU3HAKU: BHUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U Ouochepsl,
CTaOUITM3HPYIOILETO, IBUKYILErO U Pa3phIBalOIIET0 €CTECTBEHHOIO0 0TOOpa, ajliioNaTpUYecKOro
U CHUMIATPUUECKOro BUA000PAa30BaHUs, BIMSHUS JBMXKYIIMX CHJI 3BOJIIOLMM Ha TeHO(OHI
HOMYJISILIUK, TPUCIIOCOOIIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHMsI, YepeOBaHMs HaIlpaBJICHUN
HBOJIFOLIMH, KPYTOBOPOTA BELIECTB U TOTOKA YHEPTUU B DKOCHCTEMAX;

YCTaHABIIMBATh B3aUMOCBSI3M MEXJy IPOLIECCAaMU 3BOJIOLUH, ABMXKYIIMMH CHUJIAMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3JIUYHBIX HKOCUCTEM M IPUCHOCOOJIEHUSIMH K HUM
OpraHU3MOB;

BBISIBIISATh OTJIMYMTENbHBIE MPU3HAKM JKHUBBIX CHCTEM, IPHUCIIOCOOJIEHHOCTh BUAOB K
cpene obOuTaHWs, aOMOTHYECKUX U OMOTHUYECKHX KOMIIOHEHTOB DJKOCHCTEM, B3aUMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIOT€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

HCIOJIb30BAaTh COOTBETCTBYIOIIME AaAPIyMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJIOTUIO H
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJCTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKUX TpPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHMsT MHOT000pa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUSI COCYIIECTBOBAHHUS HPUPOJBI U
YEJI0BEYECTBA;

pemaTb OHMOJIOTMYECKHE 3a7ayH, BBIABIATH MPUUYUHHO-CIEACTBEHHBIE CBA3H MEXITY
HCCJIETyeMbIMU OMOJIOTHYECKUMHU IPOLIECCAaMU U SIBJICHUSIMM, JI€JaTh BBIBOJBI U MPOTHO3BI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;



BBITIOJTHATH JIAOOPATOPHBIC U TIPAKTUYECKHUE pabOTHI, COOII0ATh TIpaBuia mpu padbore ¢
y4eOHBIM U JTabopaTOpHBIM 000PYI0BAHUEM;

BBIJIBUTATh THUIIOTE3bI, TIPOBEPSATh UX AKCIECPUMEHTAIBHBIMHU CPEICTBaMH, (hopMyupyst
1eJIb UCCIIeIOBAHUS, aHATM3UPOBATh MOJTYUYCHHBIC PE3YJIbTAThI U JICaTh BHIBOJIBI;

YMEHHUE YyYacTBOBATh B Y4€OHO-HCCIIEIOBATEIBCKONW pabOTe MO OMOJIOTHH, SKOJIIOTUU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTaBISATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUIX;

OLIEHUBATh THIIOTE3bl M TEOPHUH O MPOUCXOXKJICHUM KH3HH, YEJIOBEKAa M YEIIOBEUECKUX
pac, O TpUYHMHAX, IMOCIEACTBUSAX M CIIOCO0AaX MPEIOTBpAIICHHS TI00AIBHBIX WU3MCHCHUU B

ounocdepe;

OCYIIECTBIISITh OCO3HAHHBIM BbIOOp Oyaymiel mnpodeccHoHaNbHONH JEATEbHOCTH B

oOyacTd  OMOJOTHHM,  DKOJOI'HH,

npupoa0II0JIb30BaHud, MCIUILIUHBI, 6I/IOT6XHOJ'IOI‘I/II/I,

IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3sHCTBA, MUILNEBOM HPOMBIIUICHHOCTH, YIIyOIsTh
[IO3HABATENbHBI WHTEPEC, HAMNpABICHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOILEH
npodeccun M NPOJODKEHHE OMOJIOTMYEeCKOro o00pa3oBaHUs B OpraHU3aLUSAX CPEIHEro
MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

I1l. TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace

Tema, pa3nen Kypca

KoanuecTs
0 4aCOB

BocnurarebHBIH KOMIIOHEHT

buonorus xak HaykKa

1

dopmupoBaHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOMN
MpPaKTUKH, OCHOBAaHHOTO Ha  JMaJore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

’KuBbie cCHCTEMBI U UX HU3YUCHUC

[Tonnmanue cnenuduku OHONOTUH Kak
HayKH, OCO3HAHUA e€  poun B
(bopMHPOBAHNUU PALMOHATIBHOIO HAYYHOT'O
MBIIIEHMUS, CO3/1aHUU LIEJIOCTHOTO
NpEJCTaBICHUs 00 OKpY’KaloLleM MHpe
Kak O CIWHCTBEC MpPUPOJbI, HYCJIOBCKA U
oOmiectBa, B TO3HAHUU  MPUPOIHBIX
3aKOHOMEPHOCTEM M pelIeHuu Mpodiem
COXPAaHEHHUsI IPUPOIAHOIO PABHOBECHUS;

buosorus xietku

3aMHTEPECOBAHHOCTD B MOJIy4EeHUU
OMOJIOTMYECKUX  3HAaHUM B LeEJsAX
TIOBBITIICHUS oOmeit KYJIBTYPHI,
€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM  4acTu (GyHKIMOHATIEHOM
IPaMOTHOCTH o0yyaromuxcs,
dbopMupyeMoit Tpyu U3y4eHUH OMOJIOTHH;

XnMuueckas opraHu3anus KJICTKU

10

[Tonumanue crenupuku OUOJIOTUH KaK

HayKH, OCO3HAHMSA e€  poun B
(GhOpMHUPOBAHUH PAIIMOHATLHOTO HAYYHOTO
MBILJIEH NS, CO3/1aHUU L[€JI0OCTHOTO

IpPEACTaBICHUs 00 OKpYy)KaloLeM MHpe
KaK O €IUHCTBE IPHUPOJbI, 4YEJIOBEKa U
o0miecTBa, B  TO3HAHUM  MPUPOJHBIX
3aKOHOMEPHOCTEM M pelIeHHH MpolsieM




COXPaHEHHUsI IPUPOAHOIO PABHOBECHUS;

CrpoeHune U QyHKIHMU KIETKU

Oco3Hanue LICHHOCTHU HAay4YHOU
ACATCIIbPHOCTH, T'OTOBHOCTb OCyH.IﬁCTBJISITL
MIPOCKTHYIO u HCCIIeI0BATEILCKYO
JCATCIIBHOCTD I/IHI[I/IBI/II[yaJIBHO U B I‘pyHHC;

OOMeH BelecTB U PEBpaIlCHHE
SHEPTUHU B KIIETKE

dopmupoBaHe PAMOHAILHOTO HAYYHOTO
MBILICHUS, co3/1aHue LIEJIOCTHOTO
Ipe/ACTaBICHUs 00 OKpYKaloIeM MHpe
KaKk O €IUHCTBE MPHUPOJBI, YEIOBEKa U
oOmecTBa, B IO3HAHUM  PUPOIHBIX
3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHUsI IPUPOJIHOTO PaBHOBECHS;

HacnencrBennas ungopmanus u
peanuzarus e€ B KJIeTKe

@opMHUpPOBAaHUE 3aMHTEPECOBAHHOCTH B
MOJIyYeHUH OHOJOTHYECKHX 3HAHUW B
LEeNsIX [OBBIIIEHUS OOIIel KyJbTYyphl,
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KakK
COCTaBHOH  4YacTH  (PYHKIHOHAIHHOMN
IrPaMOTHOCTH oOy4aromuxcs,
dbopmupyeMoit ipu U3y4eHun OMOJIOTHH;

JKU3HEeHHEBIN UK KIETKA

Oco3Hanue OCHHOCTHU HayLIHOI‘/JI
ACATCIBHOCTH, 'OTOBHOCTbL OCYLICCTBJIIATH
IIPOCKTHYIO n HCCIICA0BATCIIbCKYHO
JACATCIbHOCTD MHAWBHUAYAJIbHO U B I'PYIIIIC,

Ctpoenue u pyHKIMH OpPTraHU3MOB

17

dopmupoBaHue PaLMOHATILHOTO
HAy4yHOTO MBIILIICHHUS, CO3/1aHKE
LIEJIOCTHOTO IpeCTaBICHUs 00
OKpYXalolleM MHpE KaKk O €JMHCTBE
OpUPOJBI, YeJNOBeKa M oOliecTa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH
U pelleHuH  mpobiieM  COXpaHEHUs
IIPUPOJIHOTO PaBHOBECHS;

10.

PazmHoxeHue u pa3Butue
OpraHu3MOB

3aMHTEPECOBAHHOCTD B MOJIyYE€HNUN
OMOJIOTMYEeCKUX  3HAaHUW B LEJIX
MOBBILICHUS o0reit KYJIBTYDBI,
€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (bYyHKIMOHATIBHON
IrPaMOTHOCTH oOyuaromuxcs,
dbopmHpyeMoii TpH N3y4eHUH OMOJIOTHH;

11.

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHUYMBOCTHU
OpraHn3MoOB

[Tonnmanne W peanu3amys 370POBOTO M
Oe3omacHoro oOpa3a >KHM3HHU (310pOBOE
NMUTaHWE, COONIOJCHNE THTHEHUYECKUX
OpaBUil W HOpPM, cOaJaHCUPOBAHHBIN
PSKUM 3aHATHH W OTIBIXA, peETyJspHas
¢dusznueckass aKTUBHOCTB), OEpeKHOrOo,
OTBETCTBEHHOTO " KOMITIETEHTHOTO
OTHOILICHUS K COOCTBEHHOMY
bU3NIECKOMY U TICHXHYECKOMY 3/I0POBBIO;
MOHUMaHHe LIEHHOCTH paBUII
WH/IUBUIYATBHOTO W KOJJICKTHBHOTO
0e30macHOTO IOBEJIEHUs] B CHUTYyalMsX,
YTPOXKAIOIINX 3/I0POBBIO U JKHU3HU JIIOJIEH;

12.

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

10

Oco3Hanue MOCJIEACTBUIA M HCIIPUATHA




BpPEIHBIX  NpUBBIUEK  (ymoTpeOsieHus
AJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);

13.

3aKOHOMEPHOCTH U3MEHYUBOCTH

ITonumanue CYLIHOCTH METOJI0B
MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTHM  HCIOJIb30BaTh
MoJlyyaeMble 3HAHUS Ui aHalu3a W
OOBSICHEHUS SBIICHUN OKPY)KAIOIIET0 MHpa
U TPOUCXOJIINIMX B HEM H3MEHEHUI,
yMEHHE JieJ1aTh 000CHOBaHHBIE
3aKJIIOUEHUS] HA OCHOBE HAYYHBIX (PAKTOB U
MUMEIOLIUXCS JITaHHBIX C LIEIBbIO MOTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

14.

T'eneTuka uenoBeka

dopmupoBaHue CIIOCOOHOCTH
CaMOCTOSATENIEHO UCIIOJIb30BATh
OMOJIOrMYECKHE 3HAHWS I pellieHus
npoOieM B peajbHBIX  JKU3HEHHBIX
CHUTYaIHSIX;

15.

CCJ'ICKI_[I/ISI OpraHu3mMoB

dopMHUpOBaHUE TPAKIAHCKOH TMO3HMIIMH
oOyuaromierocs  Kak  aKTUBHOTO U
OTBCTCTBEHHOI'O  YJIEHa  POCCHICKOIrO
00I11eCTBA; CIIOCOOHOCTH OLIEHMBATH BKJIA/I
POCCHUHCKHMX YYEHBIX B CTAHOBJICHHE U
pa3BHUTHE OMOJIOTUY, TIOHUMAHUS 3HAYCHUS
OHMOJIOTMH B IMO3HAHWU 3aKOHOB IPHUPO/IBI,
B OKHU3HH 4YEJIOBEKA H COBPEMEHHOIO
00I11eCTBA;

16.

BI/IOTeXHOHOFI/IFI U CUHTCTHUUYCCKAasA
onoorus

4

dopMUpOBaHNE HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO MOBEJCHUS.

17.

Hrorosoe 00001IIEHNE

1

Bcero

102

11 kiaace

Ne
/o

Tema, pa3aen kypca

KoanuectB
0 4YaCOB

BocnurareabHblii KOMIIOHEHT

3apoxIeHue U Pa3BUTHE
9BOJIOIIMOHHBIX Hpe}ICTaBHeHI/Iﬁ B
OHnoIOruu

4

dopMHUpOBaHUE TPAXKIAHCKON TMO3HIIMU
oOywaromerocss  Kak  aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOTO
00I1IeCTBA; CIIOCOOHOCTL OIEHMBATHL BKJIAJI
POCCHICKMX YUYEHBIX B CTaHOBJCHHUE U
pa3BI/ITI/Ie 6I/IOJ'IOFI/II/I, IIOHUMAaHUS 3HAYCHUS
OMOJIOTHH B MO3HAHWU 3aKOHOB TPHUPOJIBI,
B OKHU3HH 4YeJIOBeKA H COBPEMCHHOIO
00111eCTBA;

MukposBoItOLus U €€ Pe3yIbTaThl

14

ITonnmanune CYIITHOCTH METOIOB
I03HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH  HCIOJIL30BAaTh
[0Jy4yaeMble 3HAHUS U1 aHald3a |
OOBSICHEHUS SIBJICHUI OKPY’KAIOIIETO MHUPa
A TPOUCXOMAIIMX B HEM H3MECHEHUH,
YMEHHE JIenaTh 000CHOBaAHHbBIE
3aKJIFOUEHHs] HA OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINXCA JAHHBIX C LEJbI0 MOTYYECHHS
JIOCTOBEPHBIX BBIBOJOB;




MakposBontonus 1 €€ pe3yJbTaThl

ITonumanue CYLIHOCTH METOI0B
MIO3HAHUS, UCIIOIb3YyEMbIX B ECTECTBEHHBIX
HayKax, CIIOCOOHOCTH  HCIIOJIb30BaTh
[I0JlydaeMble 3HAHUSA JUId aHalu3a W
OOBSICHEHUS! SIBIICHUN OKPY KAIOILIETO MHpa
U IPOUCXOJAIIMX B HEM HM3MEHEHU,
yMeHue JIeJaTh 00OCHOBaHHBIE
3aKJIFOYEHUs1 HA OCHOBE HAYyYHBIX (PAKTOB U
UMEIOIIMXCS JAHHBIX C LIEJIBIO MTOIYYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

[IpoucxoxaeHue u pa3BUTUE KUZHU
Ha 3emiie

15

@OopMUPOBAHUE TPAKIAHCKOM MO3ZULIUHU
oOydaromierocss  Kak  akKTUBHOTO |
OTBETCTBEHHOI0  WJIE€HAa  POCCHMCKOrO
oOmiecTBa; crnocoOHOCTh OIEHUBAThH BKJIAJL
POCCHICKUX YUY€HBIX B CTAaHOBJICHHE U
pa3BuUTHE OMOJIOTUY, TOHUMAHUS 3HAYCHUS
OMOJIOTUM B TO3HAHUU 3aKOHOB MPHUPOJBI,
B JKM3HHM YEJIOBEKA M COBPEMEHHOTO
00111eCTBA;

[TpoucxoxaeHue yenoBeKa —
aHTPOIIOreHE3

10

[Tonumanue CYIIHOCTH METO/IOB
[IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTHM  HCIIOJIb30BAaTh
[oJlydaeMble 3HaHUS Ul aHalu3a W
00BsICHEHUS SBJIICHUN OKPYXKAIOIIET0 MUpa
U TPOUCXOIANIMX B HEM H3MEHEHUH,
yMEHUue JIeNaTh 000CHOBaHHbIE
3aKITIOYCHUSI HA OCHOBE HAYYHBIX (JAaKTOB U
MMEIOIIMNXCS JAHHBIX C LIEJIbI0 MOITYUYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX OPTaHU3MOB U
HaJIOPTaHU3MEHHBIX CUCTEM C
OKpYKarolleu cpenon

Bocnuranue 9KOJIOTUYECKU
11€1€C000pa3HOr0 OTHOUIEHUS! K MPUPOJE
KaK MCTOYHMKY JKM3HM Ha 3emiie, OCHOBE
e CyIIeCTBOBAaHUS; MOBBIIIEHUE YPOBHS
HKOJIOTUYECKOM KyJIbTYpBl: MPHOOpETeHUE
ONBITa  IJIAHUPOBAHUS  TIOCTYIIKOB U
OLIEHKHM MX BO3MO’KHBIX MOCJIEICTBHM IS
OKpYy Karomen Cpensl; OCO3HaHHe
r100aJIbHOTO  XapakTepa SKOJIOTMYECKHX
po0JieM U NyTel UX pelieHus;

Opl"aHI/ISMH H Cpcaa oOuTaHus

AKTHBHOE HETPpUATHE JEUCTBUMH,
IIPUHOCSIINX Bpen OKpY’KaroIen
MIPUPOIHOMN cpene, YMEHHE
MPOTHO3UPOBATH HeOIaronpusiTHIC
JKOJIOTUYECKUE MOCJIEACTBUSA
MPEeATPUHUMAEMBIX JIEUCTBUI u
NPEIOTBPAILATh HX;

DKOJIOTHS BUJIOB M TIOMYJISIIAN

[loBbiIEHME  YPOBHS ~ JKOJOTHYECKOU

KYJBTYPBbI: npuoOpeTeHue OmbITa
MJJAHUPOBAHUS TIOCTYNIKOB M OIEHKH HX
BO3MOYKHBIX MOCJIEe/ICTBHI TUIS

OKPYXaIOIIEeH Cpebl;

OKOJIOrUs COO6H_ICCTB.

12

Pa3Butne HKOJIOrHYECKOTO MBbIIJICHUA,




DKOJIOTUYECKHE CUCTEMBI IKOJIOTHYECKOM KYJbTYPBHI, OTIBITA
JIESITCIIBHOCTH IKOJIOTHYECKOM
HAIPaBICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCS MU B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW U
COLIMAJbHONW TMpaKTUKe, TOTOBHOCTH K
Y4aCTUI0O B TPAKTHYECKOH NEATETHbHOCTH
HKOJIOTMYECKOI HANpaBICHHOCTH;
10. | buocdepa — rinodanpHas SKOcHCTEMA 6 [ToBblIeHHE  YpOBHS  JKOJIOTUYECKOMH
KYJbTYPBIL: npuodpeTeHue OTIbITa
TUTAHUPOBAHUS TOCTYIIKOB U OIEHKH UX
BO3MO>KHBIX MOCIIEACTBHH TUIs
OKpY>KaroILlEeH CpeJibl;
11. | YemoBek u OKpy:karomias cpeua 6 dopMupoBaHue CIOCOOHOCTH
UCIIOJIH30BATh nproOpeTacMbIe npu
M3Y4YCHUU OMOJIOTUY 3HAHUS U YMEHUS IIPH
pemieHnd  mpoOiieM,  CBSI3aHHBIX  C
paloHaIbHBIM  IPHUPOJIOTIOIB30BAHUEM
(cobnroneHne  mpaBuUil  TOBEIEHUS B
MPUPOJIE, HAMPABICHHBIX Ha COXpPaHEHHE
paBHOBECHsI B JKOCHCTEMaX, OXpaHy
BHJIOB, DKOCUCTEM, Orochephl);
12.| UtoroBoe 00o0mIcHHE 8
Bcero 102
1IV. 92JIEKTPOHHO - OBPA30OBATEJIBHBIE PECYPChHI
Ne HaumenoBanue Kunacc
n/n
1. bu6muoreka ITOK https://m.edsoo.ru/7f41¢292 10
2. bu6muoreka IIOK https://m.edsoo.ru/863e6122 10
3. bu6muoreka IIOK https://m.edsoo.ru/863e632a 10
4, bubmmorexa LIOK https://m.edsoo.ru/7f41cc74 11
5. bubmmoreka LIOK https://m.edsoo.ru/863ea20e 11
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