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COAEPXKXAHUE OBYUEHUA

10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Meronsl NO3HaHUS JKUBOW NOpHUpPOAbl  (HAOIIOJEHHE, SKCIEPUMEHT,
ONHMCAaHWE, U3MEpPEHUue, KiaccupuKalus, MOACIUPOBAHUE, CTATHUCTHYECKAs
00paboTKa TaHHBIX).

JleMoHCTpanuu:

IMoptpersl: Y. Hapeun, I'. Mennens, H. K. Komenos, J[Ix. Yorcon wu
@. Kpuk.

Tabauubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JIabopatopHble U PaKTUUECKUE PabOThI:

[Tpaktnueckass padora Ne 1. «Mcnonp3oBaHuEe pa3iaMuHbIX METOAOB IMpHU
U3Y4YE€HUU OMOJIOTMUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aALMSL.

XKuble cucrembl (OMOCHMCTEMBI) Kak TMpPeaIMET W3Y4YEHUsT OHOJIOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUUYECKON TPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpazwe. YpPOBHM OpraHu3aluu
OMocuCTEeM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBBIM,  OpPraHU3MEHHBIN,
NOMYJSMOHHO-BUA0BOM, SKOCUCTEMHBIN (OMOTr€0EeHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpauuu:

Tabauiel u cxeMbl: «OCHOBHBIC MPU3HAKY KU3HWY», «YPOBHHU OpraHU3aIMN
YKUBOU TIPUPOIBI».

Ob6opynosanue: Moaens MoJekybl JJHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOJbI W MHUHEpaJIbHBIX BellecTB B Kietke. [logaep:kanue
OCMOTHUYECKOro OaaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OeikoB. buonoruueckue
GbyHKIIUU OEIKOB.

®epMmeHTbl — Ouonoruueckue Karanuszatopel. Crpoenue (depMeHra:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnmnuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIH3aTOPOB.




VYrneBoasl: MoHOcaxapuabsl (TJIIOKO3a, pubo3a U J1€30KCUpU003a),
aucaxapunibl - (caxaposa, JaKTo3a) U Mojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
1esUI0I03a). buonornyeckue GyHKIIMM YTIII€BOIOB.

Jlunuasl:  Tpurnunepunbl, dochonunuas, crepounsl. [wapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BOO0B, OEJTKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunnoBeie kucnotel: JHK u PHK. Hykneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonmornss — Hayka o kiuerke. KilerouHas Tteopus — Ipumep
B3aMMOJICUCTBUS HJEed M (PAKTOB B HAy4YHOM IO3HAHUU. MeToAbl H3y4EeHHS
KJIETKU.

Knerka kak menoctHas >xuBas cucrema. OOIMe NPU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunbl KIeTOK: »yKapuoTHuUecKas M MpokapuoTuueckas. OCOOEHHOCTH
CTPOEHMsI MpOKapuoTHUecKoi kietku. Knetounas creHka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, X
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiicTBa U PyHkiuu. L{uTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar I'ombmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel miactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QYHKIIUM OPTraHOUIOB KJIIETKU. BriroueHus.

Snpo — perynsaTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000J0ukKa,
KapHoIlUia3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHCcTpanuu:

IToptpetsi: A. Jleenryk, P.I'yk, T.IlIBaun, M. lllneiinen, P.Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

[uarpammel: «Pactipenenenne XMMHYECKUMX  DJIEMEHTOB B HEKUBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabauubl 1 cxemsbl: «lleproguyeckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl Bojb», «brocunTtes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMmuas.

O6opyaoBaHKE: CBETOBOM MHUKPOCKOM, O00OpyAOBaHHE I MPOBEIACHHS
HAOMIOICHNH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.




JlabopaTopHbIe U MPAaKTHYECKHE PaOOTHI:

Jlabopatopnass pabora No 1. «M3yueHue KaTaIUTUYECKOW AKTHUBHOCTH
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl WIIA KaTaaasbl)y.

Jlabopatopnass pabora Ne?2. «l3ydeHuwe cTpoeHUS KIETOK pPacTeHHIA,
KUBOTHBIX W OaKTepuil TOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U X
OTICaHUE.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOmeH BemecTB, WM MeTab0IM3M. ACCUMIITANINS (TUTACTUYECKH OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunbl oOMeHa BelecTB: aBTOTpo(dHBIN U rerepoTpodHsbiil. Pons pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBasg ¢a3pl (orocuHTe3a. Peakuuu
dbotocunteza. dpPexTuBHOCTL PoTOCHUHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqpl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTepun. 3HaUYeHUE XEMOCHUHTE3a IS
YKU3HM Ha 3emie.

DHepreTuueckuii oOMEeH B KJeTKe. PacliernsieHue BelleCTB, BBIJICJICHUE U
aKKyMyJIUPOBaHUE OJHEPruU B KIETKE. OTambl JSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxkenune u ero Buubl. KuciopogHoe OKUCICHHWE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HYHEPreTUYECKOro oOMeHa.

Peaknuum wmarpuuyHoro cuHte3a. ['eHetmueckas wuHpopmauus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuaTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Otambl TpaHchsnuu. KoawpoBanue aMUHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexnerounsie dhopmbl xu3Hu — Bupychl. Mctopusi otkpeitusi BupycoB (/1.
. iBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunura yenoseka (BMY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIIUS, peBepTaza W  uHTerpasza. lIpodunaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00J1eBaHUH.

JlemoHcTpanuu:

IMoptpetsl: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsses.

Tabauubl 1 cxeMmbl: «Tunbl nuTanusy», «Metadbonuzm», «MHUTOXOHIPUSY,
«OHepreTnyeckuii oOmMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodparn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.




Ob6opynoBanue: Moaenu-anmiukanun «Yasoeane JIHK u Tpanckpummusy,
«buocunres 6enkay, «CTpoeHune KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii LUK, WU KU3HEHHBIM LUK KieTku. MHTepdaza u MHTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTosiOrMYEeCKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. IIpoieccel, mpoucxosiye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrioynoe U mojioBoe. Bupl 6ecnosioro
Pa3MHOXKEHUA: JEJIEHUE HaJABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Ctaguu meito3a. IIpoueccsl, npoucxoasiume Ha CTaauax Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cmbici U
3HAYEHHE MENO03a.

I'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xeje3bl: CEMEHHUKU M SuYHUKUA. OOpa3zoBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SHMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKJIETOK M clepMaTo30uaoB. OMIog0oTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpynsius, opraHorene3. IloctamOpuonanbHOE pa3Butue. Turbl
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HEmpsMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pacrenunii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAINM PA3BUTHSI.

JlemoHcTpanuu:

Tabmuubl 1 cxembl: «QOpMBI  Pa3MHOKEHUS OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerouneiii mukn», «Pemmukanus JTHK», «Mutosy,
«Menosy», «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['amMeToreHe3 y MIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

OO6opynoBanue: MUKPOCKOTI, MHKPOITPENapaThl «CrniepMaTo30u/ibl
MJICKOITUTAIOLIETOY, «SHIEKIIeTKa MIEeKOnuTarmero», «Kapuokunes B kinerkax




KOpeIlIKa JIyKa», MarHuTHAas MOJEb-allIUINKanus «/leneHue KIeTKn», MOJeib
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MPAKTUYECKUE padOTHI:

JlabopatopHasi padora Ne 3. «HaOmoneHne MuTO3a B KJIETKAaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHasi pabora Ne 4. «M3yueHue CTpPOEHHUs MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mceropuss pasBuths reHetuku. Poib
LIUTOJIOTMM U SMOPHOJIOTMM B CTAHOBJIEHUM TE€HETUKH. BKIIax poCCHUCKUX U
3apyOeXHbIX  Y4Y€HBIX B  pa3BUTHE€  TEHETUKH. MeToabl  T'€HETHKHU
(ruOpuI0IOTUYECKHIA, HATOTC€HETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIA ).
OCHOBHBIE TEHETUYECKHUE MOHATHS. ['€HeTHyecKas CUMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpEeLIMBAHUM.

3aKOHOMEPHOCTH HACJIEAO0BaHMs NPU3HAKOB, YCTaHOBJICHHBIE I'. Menaenem.
MoHoruOpuiHoe CKpeluBaHue. 3aKOH €IUHO00pa3us TuOpUIOB IEPBOTO
nokosieHust. IIpaBwio JOMHHMpOBaHMs. 3aKOH paCUICIUICEHHS IPU3HAKOB.
I'unore3a ynucrorel ramet. [1oHOE ¥ HENMOIHOE TOMUHUPOBAHUE.

JurnOpugHoe  CKpelllMBaHHE. 3aKOH  HE3aBHUCHUMOIO  HAcleJAOBaHUSA
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOTO  CKPEIMBaHUS.
AHanm3upyromee cKkpemupanue. Vcnonp30Banne aHAIM3UPYIOLIETO CKPEIBaHUS
JUTsl ONIPEACIICHHsI TEHOTHUIA OCOOH.

CuernieHHOe  HacjeioBaHuWe mnpusHakoB. PabGora T. Moprana mo
CUEIJIEHHOMY HacJIeOBaHUIO TeHOB. HapylieHue cuersieHns reHOB B pe3ysbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'eneTnka nona. XpoMOCOMHOE ONpPENEIEHUE N0JIa. AYTOCOMBI U TOJIOBBIE
XpOoMOCOMBI. ['OoMoramMernsle M rereporameTHbie opraHusMmbl. HacnepgoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Buner U3MEHYUBOCTH: HEHACJIEACTBEHHAS 151
HacineACcTBeHHass.  Pombp  cpexbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTtepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapwamuoHHBIH psiag U
BapuannoHHass kpuBasd. Hopma peakumn npusHaka. KoimyecTBeHHble U
KAueCTBEHHbIE TMPU3HAKM M UX HOopMa peakuuu. CBoiCTBa MOAM(PUKALMOHHON
U3MEHYUBOCTH.

HacneacTBenHasi, wiM TeHOTHUIMYECKas, U3MEHUMBOCTb. KoMOWHaTHUBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi U3BMeHUYUBOCTh. Kimaccudukaiys myTaiuii: reHHbIe,
XpPOMOCOMHBIE, FTeHOMHBbIE. HacToTa 1 mpuunHbl MyTaluuid. MyTtareHHbie (pakToOpBbl.
3aKOH rOMOJIOTMYECKHUX PAIOB B HaciencTBeHHOM u3MeHunBoctu H. M. BaBunosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun udenmoBeka. OCHOBHBIE METO/ABI T€HETUKH
YyeJIOBEKA: T€HEaJOTMYECKNM, OJIM3HEIOBBIH, IINTOT€HETHYECKHUHM, OMOXMMHUYECKUH,



MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE OnpeIelICHHE reHOTHUIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[1[[P-ananu3a. HacnenctBeHHble 3a00ieBaHUsl 4YEIOBEKA: TEHHbIE OOJE3HU,
OOJIE3HU C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TEHETUKU B MPEJOTBPAICHNUU U JICYEHUN F€HETUUECKUX 3a00JICBaHUI YeTIOBEKa.

JleMoHCTpanuu:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. YerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Ta0aunbl )54 cxeMbl: « MOHOTUOPUAHOE CKpEIIMBAHUE u ero
[UTOT€HETUYECKasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluMBaHUE,
«llutonornyeckue  OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMozeicTBe aIeNbHBIX TE€HOB», «l'€HETMYEeCKHEe KapThl pPACTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuhOoTuIbl 4YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYHUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

OOGopynoBanue: MoAeIH-anIUIMKAMK  «MOHOTHOPUAHOE CKPEIIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemuBaHue», «llepexpéct
XpPOMOCOM», MHKPOCKOI MU MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTaluu
(GhopMBI KPBUIBEB U OKPACKH Teia), repoapuii «I'opox moceBHON».

JlaGopatopHble U IpaKTUYECKUuE PabOTHI:

JlaGoparopHas pabora Ne 5. «V3ydyeHue pe3yJbTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPEIapaTax».

JlaGoparopnas padota Ne 6. «3yuenne MoaudpukarmoHHON H3MEHYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOW.

Jlabopatopnas padota Ne 7. «AHanu3 MyTaruil y 1po30¢puibl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWe W aHalIU3 POJOCIOBHBIX
YEJI0BEKay.

Tema 7. Cenekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexnysi Kak HayKa M MpoIecc. 3apoKICHUE CEJEKIIUU U JOMECTUKAIIHSI.
VYuenne H. W.BaBuioBa o0 1eHTpaXx NPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIeHTphl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMrU. MaccoBbIi U UHANBUIYAIbHBINH OTOOpPHI B
CEJIEKIIMM pacTeHUW U KUBOTHBIX. OllEHKa 3KcTephepa. bIu3KopocTBEHHOE
cKkpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpelmyBaHWE YWCTHIX JUHUH.
['ereposuc, wnu rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanénnas tuOpuamsanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes |




MOJyYCHUE TOJUILIONAO0B. JIOCTHKEHHS CENEKIMW PACTCHHM, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTrexHonoruss Kak OTpacib MPOU3BOACTBA. I'€HHAs WMHXKEHEPUs. DTallbl
co3nanust pexkomOuHanTHoM JIHK wu TpaHcreHHwlx opranusmoB. Kierounas
nxeHepus. Kietounsle KyJabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHMUI.
KinonupoBanve BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

JKOJIOTUYECKHUE u STUYECKHUE pOOJIEMBL. I'MO — T€HETUYECKU
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JleMoHCTpaIUHU:

Hoprpers: H. U. BaBunos, WM. B.Mwuuypun, I'. JI. Kapneuenko, M.
®. lBaHOB.

Tabmuiel 1 cxeMmbl: kapTa «LIeHTpbl TPOUCXOXKIECHUST WU MHOTrooOpaszus
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHnas rudbpuauzanus», «Padoter akagemuka M. ®@. BanoBay,
«Ilomummonaus», «OOBEKTH OuOTEeXHONOTHUW», «KieTouHele KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO0GopynoBaHue: MyJSDKM  TIJIOAOB W KOPHEIUIONOB JHKUX (GopM U
KYJbTYPHBIX COPTOB pacTeHul, repbapuii « CenbCKOX03MCTBEHHBIC PACTEHUS.

JlaGopaTopHbIe U IPaKTUYECKUE PaOOTHI:

Okckypcus «OCHOBHBIE METOJIBI M JIOCTHOXKEHHUSI CEJEKIMU PACTEHUM |
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaboOpaToOpUio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpennochlIkKi BO3HMKHOBEHMSI HBOJIIOLIMOHHONW TEOPHH. OBOJIIOLIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CunerenbctBa sBomonuu. [lageoHTomornyeckue: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B IMAJICOHTOJOTUYECKOW JICTOMHCH, TEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA W Pa3ivuvsg SMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, aHaJOTHYHBIC,
pyIMMEHTapHbIE OpTaHbl, aTaBU3MbI. MOIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0ONMYECKHX MyTeH y BCex
OpraHU3MOB.

OpomonronHas Teopusi Y. Jlapsuna. IlpenmnochuikM BO3HMKHOBEHUS
napBuHU3MA. JIBWKYIIME CHJIBI HBONIONWU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE TPH OTPAaHUYCHHOCTH PECYpPCOB, HEONpeAenEéHHas W3MEHYMBOCTb,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Bostonuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.



MukposBomonus. [lonynsiuus kak eqMHUIA BUAA U 3BOJIOLIHH.

JBrokymue cuiibl ((hakTOphl) SBOJIOLMK BUIOB B MpHUpojae. MyTallMOHHBIH
npoiecc U KOMOWHATHBHAas W3MEHYMBOCTh. [lomymsiiMOHHBIE BOJHBI U Apeud
reHoB. M30J1us 1 MATpanus.

EcrectBenHbIii oTOOp — Hampapisomui (akTop 3BodOLUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHMW3MOB Kak pe3ysbTaT 3BoMoIuu. [IpumMepsl
IIPUCHOCOOJIEHUI Y OpraHu3MOB. ApoMOp(03bl U HINO0AJANTALUH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE — (HOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUYECKOE.

MakposBomonusi. PopMbl  3BOJIIOIUMU:  (DUIIETUYECKAsA, JIMBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxaeHne OT HecleUUaaTu3upOBaHHbIX NMpeakoB. [Iporpeccupyromas
crnenuanu3anus. AnanTuBHas paguarus.

JlemoHCcTpanuu:

IMoptpersl: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosuiep, A. H. CeBepiios.

Taboumpl  u cxembl: «Pa3BuTHe OpraHmdyeckoro Mupa Ha 3emie»,
«3apoAblIi TO3BOHOYHBIX >KMBOTHBIX», «ApxeonTepukc», «Dopmbl OOprObI 3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pPaCTCHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Waumoamantaumum», «OOmas aereHepauus»,
«/IBmwxymme cunmbl  sBomouun», «Kapra-cxema wmapuipytra myTemiecTBUs
Y. lapBuna», «bops0a 3a cymecrBoBanuey, «IIprucnocobieHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaAHNE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

O06opynoBaHKe: KOJJIEKIHUSI HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOAOB M ceMsiH, Koiuiekuus «[Ipumepbl 3alUTHBIX MPUCIIOCOONIECHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBJICHHS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckass kapta wmupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHWil», Moxaenp amuiukanus «llepexpéct
XpOMOCOM», BIIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtne
JSATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, myrauuu (HOpMbl KpPbUIbEB U
OKpPACKH Tena).

JlabopaTopHbIe U MPAKTUYECKUE paOOTHI:

Jlaboparopuass padora Ne 1. «CpaBHeHUE BUIIOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

JlabopatopHas pabora Ne 2. «Onucanue nmpucrnocoOJIEHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHUE M Pa3BUTHE )KU3HHM Ha 3emure.

JloHay4YHbIE TPEACTABICHHUS O 3apOKICHUM >KU3HU. HaydHble TrUnoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.




DKCIepUMEHTAIbHOE TOATBEPAKIACHUE XUMUYECKON 3BOMIONNK. HavanbHbIe 3Tanbl
ouonormyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKH. llepBbie KIETKM W KX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emiie Mo 3paMm U nepuogaM. Karapxei. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30¥cKas 3pa U €€ NeEPUOIbl: TPHACOBBIM, IOPCKUM, METIOBOM.

KaiiHo3oMickas »3pa © €€ mnepuoApl: TNANCOr€HOBBIM, HEOrE€HOBBIN,
AHTPOITOT€HOBBIM.

XapakTepuCcTUKa KJIMMaTa U TeOJIOTHYECKUX IporeccoB. OCHOBHBIE 3TAallb
HBOJIIOLIMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMop(do3bl y pacTeHUN H
JKUBOTHBIX. [l0sIBIEHNE, pacIBET U BEIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYEeCcKOro MHUpa Kak OTpakeHUE HBOIOLMHU. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeTIOBeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHUi
O TPOUCXOXKIEHUU YelioBeKa. MeTonbl HM3ydeHHUs aHTporioreHeza. Cxoncta u
pa3Inyus 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

HBwxkymue  cuwibl  (pakropbl) — aHTpomoreHe3a.  HacnencrtBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIH o00pa3 JKH3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIIJICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU HBOJIOLMH YEIOBEKA: aBCTPATIONUTEKH, YeloBeK
ymenslii, YenoBek mnpsamMoxondammii, YenoBek Heanaeptaibckui, Yenosek
pasymHbiii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIIECTBOBaHMS, OOJACThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHs.

YenoBeueckue packl. OCHOBHBIE OOJBLIIME  pachl:  €BPONEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YEJIOBEUYECKUX pPAC K YCJIOBHUSIM CYILIECTBOBaHUA. ENMHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

IMoptpetsl: ®. Penu, JI. ITactep, A. HW.Omnapun, C.Mumnep, I'. FOpwu,
Y. lapBuH.

Tabmunpl ¥ cxeMbl: «Bo3nnkHoBenne CoJIHEUHOHN cHcTeMBI», «Pa3Burtne
opraHnyeckoro wmupa», «PacturenpHas xierka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJICOHTOJIOIMYECKHMX  HAXOJIOK  IPEJIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HeIIOBEUECKUE PaChly.

OO6opynoBanue: MyJISHKA «IIpoucxoxaenue YEJIOBEKA» (6rocThI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CICNKUA WU
M300pKEHUSI KAMEHHBIX OPYIud TEpPBOOBITHOTO dYeIOBeKa (KaMHHU-YOIIIEPHI,




pyOmiia, ckpebna), TreoXpoHOJorHuYeckas Ta0nuna, Kouiekuus «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX >KUBOTHBIX M PACTCHUI.

JlaGopaTopHble U MPAKTUYECKUE PaOOTHI:

[Ipaktuueckas padora Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PaCTEHUH U
YKUBOTHBIX B KOJUICKIIHSAX).

DKCKypcHsi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl H OKpysKaloLias cpeaa.

OKoJIoTHsl KaK Hayka. 3ajaud M pa3fensl  3KOJOTHH. MeTofsl
HKOJIOTUYECKUX HCCIEAOBAHUM. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOIO
YEJIOBEKa.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropsl. Krnaccudukanus >KoIornyeckux (akTOpOB:
abuoTHueckue, OHOTMYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(GakTOpOB HA OPTaHU3MBI.

Abunortndeckue (HakTopbl: CBET, TEMIEpPATypa, BIaKHOCTb. DOTONEPUOIU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue  ¢aktopel.  Bumgbl  OMOTHYECKMX  B3aMMOJICHCTBUIA:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HaueHHWE OMOTHYECKUMX B3aUMOJEHCTBUU [JIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU nomyiasiuuu. OCHOBHBIE TOKa3aTelu
NOMYJSILMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka YucI€eHHOCTH MOMYJISIUUU U €€ PeryJisiusl.

JlemoHCcTpanuu:

[optpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensp.

Tabauipst 1 cxemsl: kapta «IIpuponusie 30Hb 3emuny, «Cpeasl oOUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbku», «[luieBsie nenmy.

JlaGopaTopHbI€ 1 IPAKTUYECKHE PAOOTHI:

Jlaboparopnas padota Ne 3. «Mopdonornueckrne 0CoOOEHHOCTH PACTEHUM U3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabota Ne 4. «BiusiHre cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTudeckas padora Ne 2. «lloacuér MIOTHOCTH MOMYJISLIMM Pa3HBIX
BUJIOB PACTEHHIN.

Tema 4. CooO1mecTBa 1 IKOJOrHIECKHE CHCTEMBI.

Coo0miecTBOo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.




DKoJIOTHYECKHEe CHUCTeMBI (dKocucTembl). [loHsATHE 00 »KOCHUCTEME U
ouoreonieHoze. DOYHKIUMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B IKOCHUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBI. [luieBbie LeMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMomacca, MNPOAYKIUS. DKOJIOTHUECKHE
nupamMubl: MPOIYKUIHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€P U pPEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPONIOTEHHBIE ~ JKOCHCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycrohuuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYyenue B. U. Bepuaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. Kuoe BemecTBO u ero ¢GyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMHUECKHE ITUKITBI AJIEMEHTOB (YIJiepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Omochepe 3emui. AHTPONOTCHHBIC HM3MCHEHUS B
ouocdepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBieHUsT NPUPOJHBIMU pecypcaMu U UX UCIHOJb30BaHue. JlocTuxkeHus
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JleMoHCTpauuu:

IMoptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabauubl u cxemsl: «I[lumesbie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanusy, «IKoJoTHUECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaKHEWIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKkTOphI
paIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoae».

Oo6opynoBanue: MoJienb-anruukanuss « Tunuyabsie OMOLEHO3bI», repdbapuit
«PacTtutenbHble coo0IIeCTBaY, KoJuieKkuuu «buoiienos», « Bpenurenu BaxxHeHmux
CEIbCKOXO3SIMICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTUYECKUM TPYIIIIaM OJHOTO BHJA,
Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.




IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K PE3yJIbTaTaM OCBOCHMS
OOy4YarOIIMMHUCS TMPOrpaMM CpelHero oOIero oOpa3oBaHUs: JUYHOCTHBIM,
MeTaIpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX pPE3yJbTATOB OCBOECHUS Mpeamera «bHoJIorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3YJAbTaThl OCBOCHUS MpeameTa « buomorus» JOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPy/Jla U CTapIIEMY MOKOJIEHHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXKaroUIen cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMbITA JIEITEILHOCTH B MPOLIECCE Peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKM O0YYaroIIerocsi Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHWE CBOWX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U ITPaBOMNOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM HEATEIBHOCTH TMPHU CO3/IaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3MIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYHUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOU IrpaXIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHUWE K MPUPOAHOMY HACIECIUI0 W NaMITHUKAM
NpUPOJIbI, NOCTHXKEHUAM Poccun B HayKe, HMCKYCCTBE, CIOPTE, TEXHOJOTHUAX,
TpyAe;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTUM, MOHMUMAHUS 3HAYECHHS OHOJIOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIYXEHUIO U 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3JaHUI0 CEMBU Ha
OCHOBE OCO3HAHHOTI'O TMPUHATHUA LEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLIECHU;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEHCTBHUS JKUBOM MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINUHOCTH;



5) puzuyeckoro BocMUTAHUS, (POPMUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHUMaHUE M pealu3anusi 370pOBOrO0 M 0e30macHoro oOpasa KHU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHUMAHUE LEHHOCTU TMpaBWi HWHAUBUAYAJBHOTO U KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHME TOCJEACTBUN U HEMPUATHUSI BPEIHBIX MPUBBIYEK (YMOTpEOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTUBHOW JI€SITEIBHOCTH TEXHOJIOTMYECKOW M COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

AKOJIOTMYECKU 1IeJ1ecO00pa3Hoe OTHOILIEHHWE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KyJIbTYphl: MNPUOOPETEHHUE OINbITa
MJJAHUPOBAHUSI TIOCTYNIKOB U OILEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHWE TJIOOAIBHOTO XapaKkTepa AKOJIOTHYECKUX MpoOJieM M MyTel ux
pelLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TPU H3YyUYEHUHU OUOJIOTUHU
3HAHWST W YyMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTIOIB30BAaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, TMPUHOCAIIUX BPEH  OKPYKAKOLIEH
NPUPOIHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJW4Yue€  PA3BUTOrO0  JKOJIOTMYECKOrO  MBILUIEHUS, OKOJOTHYECKON
KyJbTYpbl, OIbITA JAEATEIbHOCTA SKOJOIMYECKOM HAIMpPABICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHMKAaTHBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIBHOCTH 3KOJIOTHMYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:



c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SA3BIKOBOM M YHUTATENbCKON KYyJIbTYpbl KaK CpE/CTBA
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHue crherupuKky OWOJIOTMM KaK HayKH, OCO3HAaHUs €€ pOoJu B
GbopMHpPOBAaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YeJOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH MpodiIeM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJII COBPEMEHHOW HWBUIU3AIUU:
o0ecriedyeHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pellaTh pPECYpCHble  MpPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, TIOUCKA MTyTEeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJIyYEHUHU OUOJIOTUYECKUX 3HAHUH B LEISIX
NOBBILIEHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
U U3YYCHUH OUOJIOTHH;

MOHMMAaHHE CYITHOCTH METOAOB MO3HAHUS, UCMOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4daemble 3HAHWS /JIs aHaluu3a u
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus pooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HaHUE IIEHHOCTH HAyYHOH NEeSATENbHOCTH, TOTOBHOCTh OCYILECTBIISAThH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3yJbTaTbl OCBOEHUSI YU4eOHOro npeamera «bruonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOYyUYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIlIeHayYHbIe MOHATHUS, OTpa)XKarouue
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeUU(PHUKY METOJ0B TIO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CHUCTeMa, Hay4yHBIH (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HAONIOJEHWEe, U3MEpPEeHHe, OSKCIEPUMEHT H  JIPYTHuXx),



YHUBCPCAJILHBIC y‘-Ie6HBIC HeﬁCTBHH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

peryJSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTH
00yJaronuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTHHAPHBIC,

MHPOBO33pEHUYCCKNE 3HAHWS HM  YHUBEpPCaJbHbIC yYeOHBIC JICHCTBUS B
MIO3HABATEJILHON M COIMAIbHOM MPaKTHKE.

MeranpeAMETHBIC PE3YNIbTaThl OCBOCHHUS IPOTPaAMMBI CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBnazieHNEe YHUBEPCATHLHBIMU YUY€OHBIMH TO3HABATETHHBIMHE JICHCTBHUSIMHU:

1) 6a3oBble JJOrHYeCKHe JAeiCTBUS:

CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3MpPOBaTh  IPoOOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPH OCBOCHWUW 3HAHWWA TPHUEMBI JIOTUYECKOTO MBITUICHHSI
(ananm3a, cMHTE3a, CPaBHEHHM S, KiIacCU(pUKAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC IMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTIPENICNIATh IIEIM JESITSIBHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IIEIISIMU;

UCII0JIb30BaTh OMOJIOTHYECKHUE MTOHATHS JIsl 00OBsICHEHHS (DAKTOB M SBJICHUI
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKHUE PaCCyXJICHUS (MHIYKTHBHBIC, JCHYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MOJICIIBHBIC ~ CpEACTBA  JJIs  TPEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaKkK€  TMPOTUBOPEUMH  Pa3HOTO  pOJdA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarpiBaTh TUTAH PEHICHUs] MPOOJIEMBbI ¢ YIETOM aHAIN3a MMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTEPUATLHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B  JICATEIBLHOCTh, OIIGHHBAaTh COOTBETCTBHUEC
PE3yNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,

KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCIOBHUSX pEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE MCCJIEI0BATEIbCKHE IeHCTBHS:

BJIAJIETh HaBBIKAMH  Y4€OHO-UCCIICIOBATEILCKON u IPOCKTHOU
NeATEILHOCTH, HaBBIKAMH Pa3pEIICHUsI IPOOJIeM, CITOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSATEIILHOMY ITOMCKY METO/IOB PEIICHUS PAKTHICCKUX 3a7a4, TPUMEHEHHUIO
pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BaTh PA3IMYHBIE BHUJBI JESITEIHHOCTH IO TOJYYCHHIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETalNH, MNPeoOpa3OBaHUI0O W TPUMEHEHUIO B Yy4EOHBIX
CUTYaIHsIX, B TOM YHCIIE TP CO3/IaHUH YI€OHBIX U COIMATBHBIX TIPOSKTOB;



(opMuUpPOBaTh HAYUHBIN TUIT MBIILICHUS, BIaeTh HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOM
NESATEIIbHOCTH U KU3HEHHBIX CUTYyalUsIX;

BBISIBJISIT TIPUYMHHO-CIICJCTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEUICHUS 33Jauyd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYUIECTBJIAThH LIEJICHANPABIECHHBIN MOMCK MEPEHOCa CPEICTB M CIOCOO0B
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M HPAKTHUECKYIO 00JIacTh
KU3HEIEATEIIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJIEH, Npe/UiaraTh OPUTMHAIBHBIE MOAXO/bI U PELICHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE aIbTEpPHATUBHBIEC PEILICHUS.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAaX HHpopmanuu (TEKCTe
y4e0HOro 1MocoOus, Hay4HO-TIONYJIIPHOM IUuTepaType, OMOJOTHYECKHUX CIOBapX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(opMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIBI IPU MOUCKE U
otbope Ouosorndeckoi MHMOpMalUKM, HEOOXOAUMOM JJIsi BBIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHIA, COBEPLIEHCTBOBAThH KYJbTYPY AaKTHBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  MpEICTaBICHUS
ounonornyeckoi nHpopmarmu (cxembl, TpadUKu, TUArPaMMBbI, TAOIHIIbI, PUCYHKA
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBe CpeACTBAa MNpu padoTe ¢
Ovonornyeckod HMHPOpMaLMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe U
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HarJsJHOCTH;

BJaJ€Th  HAaBbIKAMU  paclo3HaBaHMs M 3aUUThl  MH(pOpMaLuH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgJajieHne YHHBEPCATbHBIMUA KOMMYHHKATHBHBIMH J1eiiCTBUSIMU:
1) ob1enne:



OCYIIECTBIISITh KOMMYHHKAIlMM BO BceX cdepax KHU3HH, AaKTUBHO
y4acTBOBaTh B JAHAJIOre WM JUCKYCCHU TIO CYIIECTBY OOCY>KTAaeMON TeMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXIACHUS OTHOCUTEIHHO BBITTOJIHEHUS
MpeIaraéMou 3aj1auu, yYuThIBaTh MHTEPECHI U COMIACOBAHHOCTD MO3ULUNA IPYTUX
YYaCTHUKOB JAHAJIOTa WX JUCKYCCUH);

pacno3HaBaTh HEBEpOAJbHbIE CpPEJCTBAa OOIICHHS, MOHUMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aWMOJCUCTBUSA, TTOHUMATh
HaMEpEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeILHOCTD:

NOHMMAaTh M UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U MHIAUBUIYAJIBHON
paboThI IPH pEIICHUH OMOJIOTHYECKOUN MpoOsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (HOpM B3aUMOJECHCTBUS NPU pelICHUH yueOHOU 3a1auH;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX IEHCTBHI ¢ y4éToM OO0IIMX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JI€ATEIbHOCTH, OPraHW30BBIBaTb H
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa W Ka)XJOr0 y4YaCTHHKAa KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HUAEH C TMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMUECKOE IIOBEJACHHE B PA3IHYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHUBHBIM.

OByaieHUe YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUIsl BBISBICHHUS MpOOJIeM U HX
pelleHus B KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHMM 1IE€NEeBbIE M CMbBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JE€ATEIbHOCTh, BBISBISATDH
npo0JeMbl, CTaBUTh U (HOpMYyIHUpOBaThH COOCTBEHHBIEC 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~COCTaBIATh IIJIAH pELICHUS MpoOJeMbl ¢  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEIITOYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;



JIeaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IMUPOKOW SPYIUIIMU B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyAIlWsIM, BHOCHTH KOPPEKTHUBBHI B JICATCIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIQJICTh HaBBIKAMH  IIO3HABATCIbHOW  peICKCMM KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBaHHH, MCIOJIL30BaTh MPHEMBI PEIICKCHH IS OICHKH CHUTYaIllMH, BBIOOpa
BEPHOTO PEIICHUS;

yMETh OIICHHBATh PHCKH W CBOCBPEMEHHO MPHHUMATH DPEHICHHUS IO WX
CHIDKEHHUIO;

NPUHAMATh MOTHBBI W apTryMEHTHI JPYTUX IPH aHAIM3e pPe3yJIbTaTOB
NeSTSIIbHOCTH;

3) npuHsATHE CeOsl U APYTHUX:

MIPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPTyMEHTHI JPYTUX TPU aHAIW3€ pPE3yJIbTaTOB
NEeATEeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH;

pa3BUBATh CIIOCOOHOCTH TTOHUMATh MHP C TTO3UIIUU APYTOTO YeIOBEKA.

INPEJMETHBIE PE3YJIBTATDBI

IIpenmerHplie pe3ynbTaThl ocBoeHUs mporpamMmbl COO 1o Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buomaorus
HAy4YHbIC 3HAHWS, YMEHHS M CIOCOOBI JEWCTBHI MO OCBOEHHWIO, MHTEPIIPETAIIUU
U TIpeoOpa30BaHUI0 3HAHUM, BUIBI JEATETLHOCTH TI0 MOJYyYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO0 3HAHWW B PA3IMYHBIX yUEOHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosoruei. B mporpamme mpeameTHbIe
PE3yNbTATHl IPEACTABIICHBI TIO TO1aM O0YyUYEHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS y4ueOHOTrOo mpenmera «buomorus» ¢ 10
Kaacce NOIHKHBI OTPaAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (DYHKIIMOHAIBHON
TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBaTh COJEPKAHWE OMOJIOTMYECKUX TEPMUHOB M TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEImIeCTB W MPEBPAIICHUE
DHEPTUHN), TOMEOCTa3 (CaMOpEryJsivs), YPOBHEBAsI OPTaHHU3AIUS JKUBBIX CHCTEM,



CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHAas,
MyTallMOHHAs, LEHTpaJbHas JOrMa MOJEKYJISIpHOW OHOJIOTHM), 3aKOHBI
(I'. Mennens, T. Moprana, H. U. BaBuiioBa) u y4yenus (o meHTpax MHOrooOpasus
U MPOUCXOKICHUS KyIbTYpHBIX pactenuid H. V. BaBuiiosa), onpenensiTe rpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIIAJeTh METOJAaMH HAyYHOTO MO3HAHUS B OMOJIOTHUU: HAOIOICHUE U
OINKCAaHUE >KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUN, OpraHU3allvs M IMPOBEICHUEC
OMOJIOTMYECKOTO  JIKCIEPUMEHTA,  BBIIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYCHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICTSTh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUsS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M HHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTHYECKUX
IIPOILIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY’KaOIIUX JTFO/ICH, COOMIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH VIS pPalMOHATILHOTO
IPUPOIOTIONH30BAHUS;

YMEHHE peIlaTh »dJEMEHTapHble TE€HETUYECKHWE 3a/Jadd Ha MOHO- H
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJleI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpPEIIMBAHUS JUIsl TIPE/ICKa3aHus HACJIeOBAHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBITIOJIHATH Ja0OpaTOpHBIE W MPAKTHUYECKHE pabOThI, COOIIOIATh
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OILCHUBAaTh W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTHYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpMAINU, HAYIHO-TIOMYIISIPHBIC
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCICIOBAaHUI B OHOJIOTHH,
MeANIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE IHUCHMEHHbIE M YCTHBIE COOOIIECHHS,
0000111ast OMOJIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapat OHMOJIOTHH.



[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO Tpeamera «buomorus» 6 11
Kaacce NOJHKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATh COJCPKAHWE OMOJIOTMYECKUX TEPMUHOB M TIOHSTHIA:
BUJI, TIOMYJISAIINS, TEHOMOH/, BOJIONHS, ABMKYITUE CUIBI ((PaKTOPHI) IBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeNMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHUE WU3Jarath OHOJIOTMYECKHUE TEOpHH (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxoactBa K. M. bapa, uepenoBaHus TJIaBHBIX HampaBiICHUN U
nyteit sBomonmu A. H. CeBeprioBa, yuenuss o ouochepe B. U. Bepuanckoro),
OTIPEIENISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOT'O MMO3HAHMS B OMOJIOTUU: HAOIIOACHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3alis U IMPOBEICHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICITyEeMbIMH BEIMUYMHAMH, OOBSICHEHHE ITOTYYECHHBIX
pPE3yNIbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIICCTBEHHBIC TPHU3HAKA CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHJOB, TMOMYJAINHWA, TPOAYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OWOTEOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACICACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTHMH B DKOCHUCTEMAaxX, AHTPONOTCHHBIX HW3MEHEHUW B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B OMocdepe;

YMEHUE TPUMEHSTH MOJTYYCHHBIC 3HAHUS ISl OOBSICHEHUS! OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 MPUHATUA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HM C IIeJIbI0 OOecredeHus: OE30IacHOCTH CBOETO 37I0POBbS M 370POBBS
OKPYXAaIOIIUX JFOCH, COOI0ICHNST HOPM IPAaMOTHOTO TTOBEICHUS B OKPY KAFOIICH
NPUPOIHONW cpeje, MOHUMaHWE HEOOXOIWMOCTH WCIOJNb30BAaHUS JTOCTHKCHUIN
COBPEMCHHOW OMOJIOTHH JIJIS1 PAIIHOHATILHOTO TPHUPOOIIOIH30BaHNUS;

YMEHHUE pellaTh JIeMEHTapHble OMOJIOTHYECKUE 3a/1a4, COCTABIIATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUs);

YMEHHUE BBHITIOJNHATH Ja0OpaTOpHBIE W TMpaKTUUYECKHE PabOThI, COOIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TAOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHUYECKH OICHUBaTh W HWHTEPNPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  TIJOOAlIbHBIE  JKOJIOTMUYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IIMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011as OMOJIOTMYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
n/n HanmeHoBaHWe pasaernos U Tem Konunyectso OneKTPOHHbIE (LMAPOBbLIE)
Npor pammb| YyacoB obpasoBarernbHbIE Pecypebl
Bcero
1 Buornorus kak Hayka 2 [[Brubrmoteka LIOK
https.//m.edsoo.ru/7f41c292]]
2 XKuBble cucrembl 1 nx 1 [[Brubrmoteka LIOK
opraHunsauma https:.//m.edsoo.ru/7f41c292]]
3 XUMMYECK NI COCTaB U CTPOEHNE 8 [[Brubrmoteka LIOK
KINETKU https.//m.edsoo.ru/7f41c292]]
4 HKunaHenesaTensHOCTb KIeTKn 6 [[Brubrmoteka LIOK
https.//m.edsoo.ru/7f41c292]]
9] PasmHOXeHMe n S [[BrubrmoTeka LIOK
nHOMBNAOyarnsHoe passuTme https://m.edsoo.ru/7f41c292]]
OpraH13moB
6 HacneacTBeHHOCTb U 8 [[Bubrmoteka LIOK
N3MEHYNBOCTb OpraHn3MoB https.//m.edsoo.ru/7f41c292]]
7 Cenexuusi opraHmamoB. OCHOBb! 3 [[Brubrmoteka LIOK
onoTexHonornm https.//m.edsoo.ru/7f41c292]]
8 PesepBHoe Bpewmsi 1 [[BrubrmoTeka LIOK
https:.//m.edsoo.ru/7f41c292]]
OB EE KOJTMYECTBO HACOB IO 34
NMPOrPAMME
11 KJIACC
Ne HanmeHoBaHWe pasfernos u Tem Konnyecteo OnexTPOHHbIe (LUndpoBbIE)
n/n nporpammbl 4YacoB obpasoBarenksHbIe pecypeb!
Bcero
1 SBonouUnoHHas bruororus 6 Bubrmorexa LIOK
https://m.edsoo.ru/7f41ccr4
2 dakTOopbl 3BOMOLMM 14 Bubrmorexa LIOK
https://m.edsoo.ru/7f41ccr4
3 BosHKHOBeHWE 1 pasBuTHE 10 Bubrmorexka LIOK
XXWU3HW Ha 3emrnie https://m.edsoo.ru/7f41cc74
4 MponcxoxaeHne Yernoseka 10 Bubrmorexa LIOK
https://m.edsoo.ru/7f41ccr4
3 OpraHnambl 1 OKpyKaroLLast 6 Bubrmorexka LIOK
cpeda https://m.edsoo.ru/7f41cc74
6 Coo0LLiecTBa U 3KOror n4eckmne 8 Bubrmorexa LIOK
CUCTEMBI https://m.edsoo.ru/7f41ccr4
7 Brocdepa 6 Bubrmoreka LIOK
https://m.edsoo.ru/7f41ccr4
8 Buornormnyeckne oCHOBbI OXpaHbl 6 Bubrmorexa LIOK
npvpoabl https://m.edsoo.ru/7f41ccr74
9 PesepBHOe Bpems 2 Bubrnmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBLUEE KOJTMYECTBO YACOB INO 68

NPOrPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 30435837774180967768552081179451357192081145290
Bnageney AHoB JMATpUi AHaTONLEBMY

OeicTevTened C 28.04.2023 no 27.04.2024



http://www.tcpdf.org

		2023-09-27T23:54:35+0500




