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1. COAEP KAHUE OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA.
Cucrema OMONOTrMYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS YKUBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHEe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIDHBIM, KIJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpPraHU3alluu
YKABOW MPUPOIBI».

O6opynoBanue: Mmojaens MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTAaB KIETKU. XUMHUYECKUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBbIe ¥ 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbhl ~O€JIKOBOM MOJIeKYyJbl (MIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



depmentsl — Owonormdyeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
Hesoa03a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yII€BOA0B, OEJIKOB U JIMIUI0B KaK MCTOYUHUKOB YHEPTUU.

HykneunoBesie xucnotrel: JHK wu PHK. Hykneornasl — MOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmuun PHK.
Bunst PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas teopust — mpuMep B3aUMOAEUCTBUS
ujel 1 paKkToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOmye MNpU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbsl JIHK kak renermyeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >KUBOTHOU H
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIUKC, UX
dbyukiuu. [1nasmaTnyeckas MemOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: IIIC, anmapar I'onbmxu,
an30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHnne MUTOXOHApWA W miacTua. Buasl mmactua. HememOpanubie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsel:  «PacrpeneneHne XUMHUYECKUX DJIEMEHTOB B HEXXHBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpOeHUEe KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHblie 1 NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHWil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OTUCaHUE.

Tema 4. ’KuznenesTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKU OOMEH) U
JTUCCUMUTISIIINSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOrO IIpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHWs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPpO(DHBIN U rerepoTpodHbIit. Ponbs dhepMeHTOB
B 00OMEHE BEIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PpoTOCHHTE3a. 3HAUeHNE (HOTOCHHTE3A IS )KU3HU
Ha 3emse. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HaUYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTruecknii oOMeH B KJeTke. PacimieryieHue BemiecTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. JTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHUE. OKuCIUTENBHOE dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOTr0 OOMEHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6unocuHTes
Ooenka. Otambl TpaHchsanuu. KoawpoBaHwe aMWHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduuurta yenoseka (BHUY) — Bo3dyaurens CII/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodwumakrtrka
pacnpoCcTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunbel nutaHus», «Meradonusmy, «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjopomtacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anunkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», Moeib cTpykTyphl JTHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlunouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIIBI.
[{uTosiOrMUEeCKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Tporpammupyemast rubGeshb KJIETKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKHUH CMBICT H
3Ha4YEeHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHHKH U SUYHUKUA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOe pazButhe. THIIbI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pactenmit», «Jlenenue kneTku OakTtepuiy, «CTpOeHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukny, «Pemmukanus JJHK», «Mutos»,
«Meiio3y, «IIpsamoe n HenpsaMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAOIMIMNX 1
YeJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmMaTo301/1bI
MJIEKOIIMTAIOILIEr0», «SIHIeKneTKka MIIEKONUTamero», «Kapnoknnes B Kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTaxp.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cTpOeHHUs NOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacjiecCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmet u 3amauu reHeTUKU. VicTopust pasBuTHs reHeTUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJICHWU T'€HETUKU. BKilaj poccHHCKMX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHEeTUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3yEMAsl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3aKOH €IMHOO0Opa3ust TUOPHUIOB NEPBOIO
nokosnenus. IlpaBwiio JOMHHMpPOBaHMS. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unore3a ynctoTsl rameT. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAclIeOBaHUS
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanusupyoniee ckpemuBanne. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYeCKne KapThl.



['eHetrka mosa. XpoOMOCOMHOE ONpPeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (UKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KPUBas.
Hopma peakuuu mpusHaka. KoJiM4eCTBEHHBIE M KAUECTBEHHBIC IMPU3HAKU U UX
HOopMa peakinu. CBoricTBa MOAN(MUKAIIMOHHON U3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOmHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi “3MeHIHBOCTh. Kimaccudukamnus MmyTamnuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclIeACTBEHHOM n3MeHnunBoctu H. 1. BaBuiiosa.

BHesinepHasa HacaeCTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETUKHU
YeJIOBEKAa: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECCKUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE FCHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YeEJIOBEKA: TI'€HHEBIC OOJC3HH,
OOJe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHeparthBHble MyTanuu. CTBOJOBBIE KIETKH. [IpuHUUMIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B TIPEJOTBPAICHUH 1 JICYCHUY T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro IUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpEIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMoOIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel YenoBeKa UM KUBOTHBIX», «Buael
U3MEHUYMBOCTH», «MoauduKanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas: U3MEHYHUBOCThHY.

O6opynoBanue: MoJienu-anmukanuu «MOHOTUOpUIHOE CKpEelMBaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (Hopma, MyTauuu
(dbopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCeBHO.

JlabopaTopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «3ydeHue pe3yiabTaTOB MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabota Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. W. BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii M MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HHOpuauHT. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtulpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJMIUIOUIOB. JIOCTMIKEHMSI CENEeKUMU pAacCTeHUM, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHOoNOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KynbTypbsl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKkoJioruuyeckue W dthyeckue  npobnembl. MO —  reHeruuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTr000pas3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnounus», «OObekThl OuoTexHONOTHNY, «KileTouHble KynbTYpel U
KJIOHHpOBaHHe», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOA0B U KOPHEIJIOA0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHSI CEJEKIMH PAacTeHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaToOpuIo
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HUKHOBEHHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBONMONUU. [lameoHTOMOrMYECKHE: MOCIEI0BATEIbHOCTb
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOUYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIApHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopuss Y. [lapBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMNpEAeIEHHAs W3MEHUYUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunrernueckas Teopus 3BooIu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomtonus. [lomynsuns Kak eAUHULA BUAA U YBOJIOLHH.

JBuxymie cuibl ((hakTopbl) SBOMIONUHM BHIOB B IpHUpoje. MyTallOHHBIHI
IpoLEecC W KOMOMHATHBHAs W3MEHUYMBOCTH. llOmMynsnnoHHBIE BOJHBI U Apeid
reHoB. M301Ms 1 MUTpalus.

EcrectBennbiii oTOOp — HampaBisoomui  (HakTtop 3BOIOIUUA. DOpPMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0aeHHOCT, OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALIUH.

Bunx wu BumooOpazoBanume. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBomonusi.  PopMbl  3BOIIOLUMU:  QuUiIeTHYECKasi, JAUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUH.

[TpoucxoxaeHne OT HeCleUHAIN3UPOBAHHBIX NpenkoB. lIporpeccupyronias
crienranu3auvs. AganTuBHas paauanus.

JdemoHncTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuip! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiey, «3apoablIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsuum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sy, «Mnumoananramum», «OOmas nereHepanus»,
«/IBmKkymne cuibl 3Bosironum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsuna», «bopbba 3a cymniectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOJIOTHYECKOE BUAO0OOPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsiH, Kosuiekuus «lIpumepbl 3alMTHBIX MPHUCIOCOOJICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS IBOJIIOIUNY, 00BEMHAS MOEINb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
VCKONAEMBbIX JKMBOTHBIX M pacTeHuin», wonenb ammmkanus «llepexpécr
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble TpEACTABICHHMS O 3apOKACHUM >KW3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MNaHCIepMus. XUMUYecKas
HBOMIOIMUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMHYECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. I'nnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.

PazButne xu3zHu Ha 3emie no spam u nepuojgam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOAbl: KEMOPHICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3o3olickas 3pa ¥ €€ NepUoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
aAHTPOIIOTE€HOBBIN.



XapakTepucTUKa KJIMMaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEIBHOTO W >KHBOTHOTO MHpa. Apomopdo3sl y pacTeHuil u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYeCcKOTO0 MHpa KaKk OTpaKeHHE HIBONMOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTue mpeacTaBlieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabsl u3ydyeHus aHTpornorene3a. CxonacTtBa u
pa3InyYKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTopsl) — aHTpOIOreHesa. Hacnencreennas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmIecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku ucCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHNOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoHEUHOM cucTeMbl», «Pa3BuTHe
OopraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «YeloBeueCcKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300pKEHHSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHMYecKkass Tabnuma, KoJuiekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJUJICKIIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIM KpaeBEAUYECKUI My3€l).

Tema 3. Opranu3sMbl 1 OKpPYKaOUIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTuU. MeTobl SKOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHUOpPTaHU3MEHHas!.

Oxonornueckre (axktopel. Knaccudukanus skxonoruueckux (HakTOpoOB:
abnoTtuyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOphbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucnocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (haKTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHILIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACUCTBUN Ui CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauur. (OCHOBHbIE TOKa3aTenu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJmHaMuka YMCIEHHOCTH TOMYJISLHUU U €€ PeryJsiiusl.

JdemoHncTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogubie 30Hb1 3emuany, «Cpeabl oOUTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISIINKU UHPY30puH-TyPenbku», «[lumesie nemnmy.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «Brnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckast padbota Ne 2. «IToacu€T MIOTHOCTU MOMYJSLUNA pa3HbIX BUJIOB
pacTEeHU.

Tema 4. Coo0mecTBa ¥ 3KOJI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
NPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkoyiornueckue cuctembl (dkocuctembl). Ilonstne 00 »3KocucTtemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1LIeMM U CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOIHOTO
WA HIUPOKOJIIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
r100aJbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE H3MEHEHHs B Onocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

Cocy1miecTBoBaHNE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd UM MX HUCHOAb30BaHue. JlocTuxkeHus
OMOJIOTUU U OXpaHa MPUPOJIbI.

JdemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «Iluimessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoéMa», «ArpouneHos», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JEWCTBHS Ha  OpuUpony», «BaxHeMIIMe HMCTOYHHUKHU
3arpsiI3HEHUS] BO3JyXa U TPYHTOBBIX BOI», «[louBa — BakHeWIIas COCTaBIAIOIIAs
ounocheprr», «DakTophl Aerpaganuu mousy», «llapHukoBeiil 3dpdext», «DakTopbl
paIroaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 3KkpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3zota B mpupoe».

O6opynoBanue: Mojelb-anmaukanus «TunuuHbsle OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJeKINU «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUIGKIUMU pPACTEHHH U
KUBOTHBIX, MPHUHAIJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @enepanuu, H300paKEHUS OXPaHIEMBIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110
BHUOJIOTUN HA BA30OBOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30BAHUA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUA K pe3yibTaTaMm
OCBOCHHSI  OOYYalONMMHUCS TPOTPaMM  CpPEIHEro OO0Imero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTAaTOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUNCKON
rPaXJaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/ICNICHUI0, HajJu4yhe MOTUBAIMM K  OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLUIUMH CHUCTEME
OMOJOTMYECKOTO0  O00pa3oBaHUs, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMera «bHOJOrus JOCTUTAKOTCS B
CAVMHCTBE YYEOHOW ¥ BOCIUTATEIBLHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMNO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, PAa3BUTHUSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPHUOTU3MA,
YBAXKEHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOr0 OTHOUIEHUS K KYJbTYPHOMY HAcClEeIUi0 U
TpaguUUsM MHOTOHAalMOHAJIbHOrO Hapoaa Poccuiickoir @enepauuu, Npupoae U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONUXCsl pYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO



ONBITa U OMBITA JIEATEIILHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HaIpaBJICHUN
BOCIIUTATENIHHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:
1) rpa:knaHCKOTr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSATSH €€;

YMEHUE YYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COL[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpPHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD pOoCcuiicKoin IPAXKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poaunoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MPOIIUIOE U HACTOSAIIEe MHOTOHAIMOHAILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OWOJOTWMH, TOHWMMAaHUS 3HAYCHHUS OWOJIOTMH B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuusaMu Haponos Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE SMOIMOHATBLHOTO BO3/ICICTBHUSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHUIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOIMOHAJIBLHOTO 0JIarONmoJTyYns:

MOHMMAHUE W peanu3amusi 370pOoBOrTOo H 0Oe3omacHoro oOpasza >KH3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKHX TMpaBWJ U HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH UM OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOMICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/0POBBIO;

MOHMMAHUE 1EHHOCTH TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JESTENbHOCTH TEXHOJOTMYECKOM M COLMAIbHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOpP Oyaymied npodeccun U peaTu30BbIBATH
COOCTBEHHbBIE KU3HEHHBIE IJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYpPhl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX TMOCIEACTBUM Jid
OKpY>Kalolllel Cpeibl;

OCO3HaHUE TriI00aJbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTel ux
pelieHus;



CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWS W YMEHHS TpU PEIIeHWHu NpobsieM, CBA3AHHBIX C palOHAJIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE  HEMNPUATHUE JEUCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
MOCJIEICTBUSI PETPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NeSATEIbHOCTH HKOJIOTUYECKOM HaINPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON JIEATEIHOCTH 3KOJOTUYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W UWUTATEIbCKOM KYJIbTYpbl KaK CpEeACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHHE crneuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeacTaBieHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs MIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pellaTb PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
ofOecrieueHHuss  mepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAaHUN B IEJsIX
NOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
pU U3y4eHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
0OBSCHEHHMSI ABJICHUM OKPYKAIOIIET0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHUI,



yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C LEJIbI0 MOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIB30BATh OMOJOTHMYECKHE 3HAHUS IS
pelIeHns Mpo0JIeM B peasIbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEsTENIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
INPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHbIe pe3yiabTaThl OCBOCHHUsSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOUINXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHATUSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YyHOM KapTHUHBI MHpa M CHEHUPUKY METOJIOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOILIEeCC,
CUCTEeMa, Hay4YHbIM (aKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIEIOBaHUE,  HaONIOJEHHWE, U3MEpPEHHe,  OJKCIepUMEHT U  JAPYTuXx),
yHUBEpCalbHble Yy4yeOHbIe JAEUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsTUBHBIE), obecrnieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
TPAMOTHOCTH W  COIMAJBHOM KOMIIETEHIIMH OOyYaroIIMXCsA, CIOCOOHOCTH
o0y4aromuxcs WCIIOJTh30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCadbHBIE Y4YeOHBIC JCHCTBUS B
MO3HABATEJILHON M COLUAIIbHOMN MPAKTHKE.

MerarnpeaMeTHbIE PE3YNbTaThl OCBOEHHUS IPOrpPaMMbl CpPEIHEro oOIIero
00pa3oBaHMs TOKHBI OTPAXKATh!

OBnaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKUe TeMCTBHS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U aAKTyaJIU3UpoBaTh  MpolsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpENIETIATh IEN JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBICHUMN
YJKUBOW TIPUPOJIBIL;



CTPOUTH JIOTHUECKHUE pACCYX ACHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, IIO
aHaJIOTWHN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B pPaccMaTpUBaEMBbIX
SABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOUCHUS;

OPUMEHSATh ~ CXEMHO-MOJETbHBIE  CpEeACcTBAa NS IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3eH M OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIAaH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30Bbl€e HCCJIE0BATEIbCKHE NeiiCTBUA:

BJIa/IeTh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIIEHUs MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIOJBb30BaTh pAa3jHyHble BUABl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalnH, MPeoOPa30BaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPH CO3JaHUU YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJe€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU ¥ METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPELIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ PpEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yMEeTh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMALUU (TEKCTE y4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CJIOBapsiX H
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUJOB U (POPM IMpEACTaBICHUS, KPUTHUECKH OLIEHUBATD
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3aNpOChl U NPUMEHSATh PA3JIMYHbIE METOJbl IIPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3ajad4;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOI'MH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIb30BAaHUS Pa3IMYHbIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TpPEICTaBICHUS
ouonoruueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
H Apyroe);

UCIOJb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
Ouonornueckod HHGpOpMalLMend: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIBI, (HOpMyIbl, aO0peBHATYpY, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HarJIsHOCTH;

BJaJ€Th  HAaBbIKAMU  pAaclO3HABaHMs M 3alIMTBl  MH(pOpMaLuH,
MH(POPMaILMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUAMM:

1) oO61eHme:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTE WM JUCKYCCHM IO CYLIECTBY OOCYXJaeMOUl TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBHIMIOJHEHHS MpeiiaraeMon
3aJja4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMajora Wik JUCKYCCHH);

pacrno3HaBaThb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, IOHUMAThb 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyallMi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIeTh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEWUCTBUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme (popMyarpoBaTh CBOM BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUKY 3PEHMS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.



2) coBMecTHas1 1eATEJIbHOCTD:

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOM
paboThI IpH pelIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOECHCTBUS NPU PEIIeHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOMIMX
MHTEPECOB M BO3MOXHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh [IETd  COBMECTHOW  JIEATENbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,
pacmpeiieNiaTh poju € Yy4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
001t pe3ynbTaT o pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpUTUHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsIX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NMHUITUATUBHBIM.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSMMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NpoOJIeM U HX
pEIIeHNs B )KM3HEHHBIX U YI€OHBIX CUTYAIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBblE W CMBICIOBBIC
YCTAaHOBKU B CBOMX JIEUCTBHSIX M MOCTYINKAaX MO OTHOILIECHUIO K >KHBOUW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISBISAThH
po0JIeMBbI, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEW U MIPEATNIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peluIeHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pasHbBIX O0JacTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;



BIAJCTh HAaBBIKAMH  IIO3HABATENbHOW  pedieKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHMH, WCIOJIB30BaTh MPUEMBI pedICKCUU IS OLICHKW CUTYyalluu, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHWBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHIKEHHUIO;

NpPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEesATEIbHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

MPUHUMATh ce0sl, MOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MU C MO3UIIMH JIPYTOTo YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouoioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn
HAy4YHbIE 3HAHMSI, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeo0pa30BaHUI0 3HAHUM, BUJbI ACSITENBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX y4EeOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouonoruei. B mporpamme mpenMeTHbie
pe3yabTaThl MPECTaBICHBI IO TOJaM 00yUYEeHHS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHMS, O BKIJIAJI€ POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBbIBaTh COAEpNKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KIETKa, OpPraHu3M, MeTadoau3M (OOMEH BELIECTB U NpPEeBpallCHHE
HHEPrUMr), TOMEOCTa3 (CaMOperyJssiius), YPOBHEBAsE OPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BeeHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, I3BMEHUYHUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1IeHTpax MHOTrooOpas3us u



MPOUCXOXKJICHUS KyJIbTypHbIX pactenunii H. . BaBuioa), onpenensiTe rpaHUIlbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOCHNUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSCHEHHE IMOJIyUYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPHM M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKJIETOYHBIX W MHOTIOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEIECTB U MPEBpAIICHUS dHEPIUM B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, WHIMBUAYAJIbHOTO Pa3BUTUA OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH MOJIyY€HHBbIE 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHWHW B IOBCEAHEBHOU
XKU3HU C IeNIpl0 obecrieyeHUs Oe30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY KaloIen
OPUPOIHON cpefe, MOHMMaHHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOU ounonoruu U OMOTEXHOJIOTU UL PalMOHAIILHOTO
IPUPOAOIIOIb30BAHNS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CICIUICHHOE HAaclelI0BaHWEe, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKPEIIUBAHUS ISl MPEICKa3aHMusl HACJIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPaOOThI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOILEHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
KJacce NOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpXKaHUE OUOJOTMYECKUX TEPMUHOB M MOHSATHUM:
BU/I, TIONYJISALNS, T€HOMOH, IBOJIIOIUS, ABUKYIIKE CUIIbI ((haKTOPhI) SBOJIIOLUU,
IPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,
IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, onocdepa;

yMEHUE Hu3aratb OWOJOTHYECKHME Teopuu (PBOMIOIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxoxacrea K. M. bapa, uepenoBanusi IJIaBHBIX HANpaBICHUNA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEIACHHE
OMOJIOTMYECKOTO  HOKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISIBICHUE
3aBUCHUMOCTH MEXIY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3ynbTaTOB, MCIOJB30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUI000pA30BaHUsI, MPUCIOCOOIECHHOCTU
OpraHu3MOB, JEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, MEpeHoca
BEIIECTB M TOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX HM3MEHEHHH B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOTr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJyUYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB M SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHW B MOBCEAHEBHOU
KU3HU C IeNpl0 obecriedyeHUs Oe30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY’KAIOIIMX JIIOACH, COONII0IEHUsI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
OPUPOIAHON cpefie, MOHMMaHWe HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAllMOHAILHOTO TPUPOIOTIOIb30BaHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33/a4d, COCTABISATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUU B IKOCHUCTEMAaX (LIeMH MUTAHUS);

YMEHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IATh
npaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMUECKOTO  COAEPIKAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3



pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJOOaldbHBIE  SKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE MU YCTHbIE COOOIIEHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIMIO U3 HECKOJIBKMX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmnapat OMOJIOTHH.
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