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COAEPKAHUE OBYUEHUS
10 KUIACC

Tema 1. BuoJiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopuei, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
u3MepeHue, Kiaccuukalnus, MOACIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoncTpanuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

[Tpaktuueckass paboraNe 1. «Mcmonp3oBaHHE pa3IUYHBIX METONOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLM.

Xusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus: ononoruu. Otinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3une. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJICKYJIAPHBbIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISUIUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOTICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpanun:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKK KU3HWY», «YPOBHU OpPraHU3aluU
YKUBOW MPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecCKHl COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoenue 0eaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMBbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIeKYyJbl (NepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBEPTUYHAs CTPYKTypa). XHUMHYECKHE CBoOilcTBa OenkoB. buonornueckue
byHKIIUN OETIKOB.

depmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. ButamMuHbI.
OTnnursaQepMeHTOBOTHEOPTaHUYECKUXKATATU3ATOPOB.



YrneBompl:  MoOHOcaxapuibl  (TJIIOKO3a, pubo3a ©  J€30KCHUpHbd03a),
aucaxapuipl  (caxaposa, JakKTo3a) W nosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1IeJUTI0I03a). bronornyeckue GyHKIINM YTIeBOIOB.

Jlunuasl:  Tpurauuepuabl, ¢Gocdonunuasl, crepounsl. ['mapoduasHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
YTIE€BOOB, OCTTKOB U JIMMHUIOB KaK UCTOYHUKOB YHEPTHUHU.

Hyxkneunnoseie xucmorel: JIHK wn PHK. Hykmeornasr — moHOMEpSHI
HyKJIenHOBBIX KUCTOT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynknuu PHK.
Buaet PHK. AT®: ctpoenue u GyHKIUN.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOAECUCTBHUS
ujeil 1 PakTOB B HAYYHOM MO3HAHUH. MeTObI N3yUeHUS KICTKH.

Knerka kak menoctHas >xuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapyxHass mMeMOpana, Mmonekynbl JJHK kak renermueckuii ammapar,
cucTeMa CMHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOEHHS MpoKapuoTHueckor kieTku. Kierounas crtenka Oakrepuii. CtpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIHWYUS PACTUTEIbHOM, >XKUBOTHOU W
I'pUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIUKC, UX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{utomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
au30coMbl.  [10yaBTOHOMHBIE OpPraHOWbl KIIETKWA: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjeHne MUTOXOHJApUM W Tactua. Bunbl mnactun. HememOpanHbie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIIMU OpraHOUI0B KJIETKU. BriItoueHus.

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue sapa: saepHas 000J104Ka,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIann, M. lllnelinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHBOM
npupoze», «Pacrnpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogmveckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHre MOJIEKYJIbI BOJIB», «brocnnTes 6enka», « CTpoeHne MOJICKYJTbI OeKay,
«Ctpoenue pepmenta», «Hykneunosbie kucnotsl. JJHK», «Ctpoenue Monexybl
ATDy», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKH», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.



OOopynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYyAOBaHHME MMl TPOBEACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPEnapaThl pPACTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlas3bl).

JlaGopatopHass pabotra Ne 2. «M3ydyeHue CTpOeHHUS KIETOK pacTeHUil,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OIIMCaHUE».

Tema 4. ZKuznenesiTeJbHOCTL KJIETKH.

OOMeH BemecTB, WM MeTa0oM3M. ACCUMUIIAIMS (TUTACTHYECKUT OOMEH) 1
JTUCCUMUTISINSA (SHEPTETHUECKNT OOMEH) — JIBE CTOPOHBI E€IMHOTO IIpoliecca
MeTrabonm3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
dbotocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emse. BiausiHue ycioBuii cpenibl Ha (DOTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIe OakTepu. 3HaUYeHUEe XEMOCHUHTE3a IS
YKW3HU Ha 3eMJI€.

DHepreTudyeckuii oOMeH B KileTKe. PaciiemnieHue BellecTB, BBbIJIECJICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrUU B KJETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenue m ero Buabl. KucimopoaHoe OKHUCIEHWE, WM KJIETOYHOE
JIbIXaHUE. OxucIuTebHOE dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakumn wMatpuuHoro cuHTe3a. I['eHetudeckas wuHdopmamms u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. ['€HETHYEeCKH KOA U €ro
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancusius — 6uocunres
Oenka. Otanbl TpaHcusauuu. KomupoBanue ammuokucnor. Ponas pubocom B
OonocuHTe3e Oerka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpychl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodarn. bome3nn pacTeHmid, >XKMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — BozOyaurens CIIM/la.
OOpatHasi ~ TpaHCKpuWIILIUsS, peBepraza W uHTerpaza. llpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanun:



[Toptpetsr: H. K. Konsnos, /I. . Banosckui, K. A. Tumups3zes.

Tabmuubr u cxembl: «Tumnbl nuTanusy, «Meradomnsmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oOMen», «Xjopomtacty, «Dotocuntes», «Ctpoenue JIHKY,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xuzHeHHBIM 1uki Bupyca CIIM/la,
oakrepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmmkammuu «Yasoenne JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KnerouHnblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B WHTepdaze. Pernmkanus — peaknus MaTPUIHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIN HabOp — KapUOTHIIL
JIMTION THBIN M TalJIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W~ WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — muto3. Craaun muto3a. IIpouecchl, npoucxonsiiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIIOrMYECKU CMBIC MUTO3A.

[Tporpammupyemast rubesb KJIETKUA — aloITo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunbl 6ecrnosnoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpazoBaHme, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €T0 3HAYCHHE JJIS CEJIEKLUU.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpoUCXOasIIME HA CTaausIX Meno3a.
[loBenenne xpomocoM B Menose. Kpoccunrosep. buonormueckuit cMmbICi U
3HAYEHHE MEHO03a.

["ameTorenes — mpolecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKM U SMYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrmepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OTuioqoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobneHue, racTpyssiius, opraHorere3. [loctaomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TpsMOe, HempsiMoe (JTUYMHOYHOE). BrusHue
cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuil. OHTOre€HE3 LBETKOBOIO PACTEHUSA: CTPOCHHUE
CEMEHU, CTAJIUU PA3BUTHSL.



JdemoncTpanun:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartuBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukny, «Pemmukamus JTHK», «Mutos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amMmerorenes y MIeKONUTAKOMNAX U
4eJoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyznoBaHue: MUKPOCKOII, MUKpOIIpenapaTsl «CnepmMaTo30U/1bI
MJIEKOIIMTAIOIErO», «SIHIIeKnIeTKa MIIEKONUTaImero», «Kapunoknnes B Kierkax
KOpEIlIKa JIyKa», MAarHuTHas MOJENb-allIUIMKalus «/lenenue KIeTKu», MOJAEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlaGoparopHass pabora Ne 3. «HabmromeHue MuUTO3a B KJIETKaX KOHYMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopuas pabora Ne 4. «/3ydenwe CTpOeHHS TOJIOBHIX KJIETOK Ha
TOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VicTopust pa3BUTHsA F'eHETUKU. Poiib nuronorun
U 3MOpHOJIOrMM B CTAHOBJIEHWM T'€HETUKU. BKilag poccHHCKMX U 3apyOeKHBIX
yu€HbIX B pa3BUTHE TEHETUKU. MeToabpl TeHEeTUKU (TUOPUIOIOTHUYECKU,
LIUTOT€HETUYECKUM, MOJEKYJISIPHO-TreHeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHSA. | 'eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPEIIVMBaHUMN.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS MPU3HAKOB, YCTAHOBIICHHbIE I'. MenneneM.
MonoruOpuaHoe CcKpemuBaHHe. 3aKOH €IuHO-00pa3us TUOpHUIOB IEPBOTO
nokosnenus. IlpaBwiio JOMHHMpPOBaHMS. 3aKOH pacCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl ramer. [TogHOE 1 HEMOTHOE TOMUHUPOBAHHUE.

JqurnbpugHoe  cKpellMBaHME. 3aKOH  HE3aBUCUMOTO  HACJIEJOBaHMS
npusHakoB.  L{uToreHernueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUS.
AHanusupyronee ckperuBanye. Mcnonp30BaHue aHaIU3UPYOIIEro CKpEeIMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEACTBEHHOCTH. | 'eHeTHYeCKne KapThl.

['eHerrika mosa. XpoOMOCOMHOE ONpPeAETCHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TreTeporaMeTHele opraHusMbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BBl N3MEHYNBOCTH: HEHACIECACTBEHHAs U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA



MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiJ ¥ BapHallMOHHAS KpUBasi.
Hopma peakuuu mpusHaka. KoJiM4eCTBEHHBIE M KAUECTBEHHBIC IMPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi K3MeHYHBOCTh. Kimaccudukamnus MyTamnuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKHX PSIOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJI0BEKAa: T€HEAIOTNYSCKUM, OJIM3HEIOBEIN, [IMTOTC€HETHYCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE OIIPEAEIEHNE TEHOTHIA!
MOJTHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[TI1P-anamm3a. HacimencTtBeHHsie 3a00JieBaHUS UEJIOBEKA: TI'CHHEBIC OOJC3HH,
OONe3HN C HACJIEACTBEHHOW MPEIPaCOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H reHepaTthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUUECKHIX
Oone3Hel. MeauKo-reHeTHYECKOe KOHCYIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALICHUH U JICUEHUN T'eHETUUECKUX 3a00JI€BaHUN YEI0BEKa.

JdemoncTpanun:

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

Tabmuubt u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHHME UM €ro
LHATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUIEHHOTO C mnosom», «KaphoTumel 4elnoBeKa UM KUBOTHBIX», «Buael
U3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTuKa rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTH.

O6opynoBaHue: MoAeIU-aNIIUKaU «MOHOTHOPUHOE CKpELIUBAHUE,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3oduna» (HOpma, MyTanuu
(dhopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHO.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.



JlabopaTtopHnas paborta Ne 6. «M3yueHne MoaupUKAITMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOMY.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

ITpaktnueckass pabora Ne 2. «CocTaBleHHE M aHaJIW3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHUKALUS.
Yuenne H. W. BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJIbTYPHBIX pacTeHHUU. LIEHTpHI NMPOUCXOXKAECHUS NOMAIIHHUX XKUBOTHBIX. Copr,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBbIi U MHAUBUIYaJbHBIA OTOOPHI B
CEJIEKUMUA pacTeHUM M KMBOTHBIX. OIEHKAa JKCTepbepa. bIM3KOpOICTBEHHOE
CKpelmuBaHue — HHOpuauHr. Yucrtas nuHusA. CKpelIMBAaHWE YMCTHIX JIMHHM.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnass rtulOpunmzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
NOJIy4YeHUE TNOJMILIONI0B. JIOCTHXKEHMSI CENEeKUMU pacTEeHUM, XUBOTHBIX U
MUKpPOOPTaHU3MOB.

bHOTeXHOIOTH Kak OTpacib NPOM3BOACTBA. ['€HHAas MHXKEHEpHs. OTallbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kinerounble KyabTypbl. MUKpPOKIOHAIIBHOE PAa3MHOKEHUE PAaCTEHUU.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue M dTthyueckue  npobiembl. MO —  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupbl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS M MHOTr000Opas3us
KYJbTYPHBIX pacTeHuil», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpuauzanus», «Padboter akanemuka M. @. MBanoBay,
«Ilomumnounus», «OO0beKTH OmoTexHonorun», «Kinerounsie KyabTypel U
KJIOHHpOBaHKeE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOA0B U KOPHEIIJION0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.

JlabopaTopHblie U npakTHYecKHe padoThI:

OKCKypcusi«OCHOBHBIE METOIbl M JOCTUXKEHHS CEJEKIMU PACTEHUU W
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abopaTopuio
arpOyHUBEPCHUTETA WK HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlkKM BO3HHMKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMOJOrMU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTOMOrHYECKHE: IOCIEI0BATEIbHOCTb
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoAcTBO U pazianune payH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0QJMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonuoHHas Teopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBUHM3MA. J[BIDKyIIME CHUJIBI 3BOJIONMU BHUAOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHUYMBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3BooIud (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomtonus. [lomynsuus Kak eAUHULIA BUAA U IBOJIOLHH.

JBuxymire cuibl (hakTopbl) SBOMIOIUHM BHIOB B IpuUpojie. MyTallMOHHBIHI
IpOLECC M KOMOMHATHBHAs WM3MEHYUBOCTH. llomynsnnoHHBIE BOJIHBI U Apeid
reHoB. M30J1us 1 MArpanus.

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMIOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0aeHHOCT OPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
PUCTIOCOOICHNUN Y OpraHu3MoB. ApoMop(h03bl U WIANO-aAANTALUH.

Bunx wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOI0rH4ecKoe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QuUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeCleMaIu3UpOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anus. AganTuBHas paauanus.

JdemoHncTpanuu:

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

Tabnuubl u cxembl: «Pa3zBuTre oprannueckoro Mupa Ha 3emie, «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI 32
cyiiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo0pa3ue COpTOB pacTeHHII»,
«MHorooOpasue  mopon  KuBOTHBIX»,  «[lomymsmum»,  «MyTamnuonHas



U3MEHUYHMBOCTEY, «Apomopdo3by, «Unnoamantamumy, «OOmmas aereHepamms»,
«/IBmxymme cunsl dBosonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsuna», «boppba 3a cymecTBoBaHue», «lIpucmocOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNE», « IKOJIOTHYECKOE BUIO00OPAZOBAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB U ceMsiH, KoJutekiusi «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIMPABICHUS IBOJIIOIUNY, 00BEMHAS MOIEIHb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmummkanus «llepekpécr
XpoOMOCOM», BiaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSTYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu ¢GOpMbl KPHUILEB H
OKpacKH Tena).

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

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

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

Tema 2. Bo3HuKHOBeHMe M Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHbIE TIPEICTABICHUS O 3apOXKACHWU >KWU3HHU. HaydHble rumoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMus. XHUMHUYECKas
HBOMIOIMSL. AOHMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOINY. HauanpHbIe 3Tanbl
ouosormdyeckor spooruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE TMPOTOKIETKHU. llepBble KIETKH M HMX DSBOJIIOIUS.
DopMUpPOBaHUE OCHOBHBIX TPYII AKUBBIX OPTaHHU3MOB.

PazButne xu3zHu Ha 3emie no spam u nepuonam. Kartapxeil. Apxelckas u
npoTepo3oiickas dpel. Ilameosolickas 3pa u €€ TEepuoAbl: KEeMOPHUICKUM,
OPAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNAN, MEJIOBOU.

KaliHo3omckas 3pa W €€ mnOepuoApl: NaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOIOTEHOBBIN.

XapakTepucTrKa KJIMMaTa U Te0JOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
ABOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3sl y pacTeHuil u
XKUBOTHBIX. [T0osiBIIeHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYEeCcKOTO MHpa KaK OTpaKeHHE HIBONMOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.



DBOJIIOIMS Y€JIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue mpeacTaBieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabsl u3ydyeHus aHTpomnorene3a. CxonacTtBa U
pa3inuus YeIoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxkymue  cuiabl  (pakTopsl) — aHTPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIaeMmblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacrnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHsL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME ~ pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3marcko-amepukaHnckasi).  UepTsl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHUS. ENMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHE CoyHEUHOM cucTembl», «Pa3BuTne
oprannueckoro wmupa», «PacturenbHas kieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «IpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300pKEHHSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YesoBEeKa (KaMHHU-YOIMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHMYecKas Tabnuma, Koyuiekuus «Dopmer
COXPAHHOCTH MCKOIA€MbIX dKUBOTHBIX U PACTCHUN».

JlabopaTtopHble U NpakTHYecKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKABOTHBIX B KOJJICKIUSX).

OKCKypcHsl «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIM KpaeBEAUYECKUI My3€ei).

Tema 3. Opranu3mMbl 4 OKpY:KawInas cpeaa.

DKOoNOorus KaK HayKa. 3aja4yu U pa3Jeibl SKOJOTHH. MeToabl SKOJOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.



Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPUOpPTaHU3MEHHas!.

Okonoruueckue ¢akropel. Kraccuduxamuss skomornyeckux (HaKTopoB:
abnoTtuyeckue, OUOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[TpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHIUS, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACWUCTBUN Ui CYyIIECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauur. (OCHOBHbIE TIOKa3aTenu
HOMYJSLIMKA: YHUCICHHOCTh, IJIOTHOCTb, POXKJAEMOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. JJnHaMuka YMCI€HHOCTH TOMYJISLHUU U €€ PeryJsiusl.

JdemoHncTpanum:

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

Tabnuubl u cxemsl: kapta «[IpupogHsie 30Hb1 3emuany, «Cpeabl oOMTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTU MOMYJISINHU UHPY30puU-TyPenbku», «[luieBsie nemnmy.

JlaGopaTopHble U MpaKkTHYECKHe PadoThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM M3
Pa3HBIX MECT OOUTaHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacué€T MIOTHOCTU MOMYJSLUUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rHYeCKHe CUCTEMBI.

Coo0miecTBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAsE, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTeMe U
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiLEeBble) YPOBHU OKOCUCTEMBbI. [luieBbie LEeNMU U CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: Omomacca, NPOIAYKIHUA. DKOJIOTHYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA HKOCUCTEM:
YCTOMYHBOCTb, CAMOpPETYIIsALHMs, pazButue. CyKieccus.



[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCHCTEMa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdepnl. KuBoe BemectTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aNbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Ouocdepe.
['o6anbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yIOpaBiICHUS TMPUPOAHBIMU pecypcaMd M - HMX HCMOdb30BaHue. JlOCTHXKEHUS
OMOJIOTHUU U OXpaHa MPUPOIbI.

JdemoncTpanuu:

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

Tabmumpl u cxemsl: «Ilumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbsie coobOmiectBay, «llenmu nuTanusy, «IKoJOTHYECKAasT TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JIEWCTBUS Ha OpuUpony», «BaxkHeMIIMe HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIIas COCTABIAIOIIAs
ouochepr», «DakTopsl Aerpaganuu mnousy», «llapHukoBelil a3dpdext», «DakTopbl
paaroaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIT 3kpaH Ouocdepb»,
«KpyroBopot yrinepona B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

OobopynoBanue: Mojenb-anmnKanus «TunuuHbie OHOLEHO3bI», Tepbapuit
«PacTtutenbHble co00IIeCTBaY, KoJeKInH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUIGKIUMHM PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BUJA,
Kpacnas kuura Poccuiickoit @enepanuu, H300paKEHUS OXpaHIEMBIX BHUIOB
pacTeHui U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCS TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro oO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUS Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArONTUMUCS POCCUHUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbBHOCTH
U CaMOOIPE/CNICHUI0, HaJu4yhe MOTUBAIMM ~ K  OOY4YEHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATENPHOCTH ILIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, NPUCYIIUMH CUCTEME
OMOJOTMYECKOTO  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD SKU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUIUCKUMU COLMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT TIPOIIECCAM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPAa3BUTHSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TpaguUUsM MHOTOHAMOHAJIbHOrO Hapoaa Poccuiickoir @enepauuu, Npupoae H
OKPYKaroUIEH cpeae.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHS ydeOHOTOo mipeamera «buomorusy»
JOJDKHBI OTPaKaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIuXCsl pyKOBOJCTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIMX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITAa W OMbBITA JAESATEIBHOCTH B MPOLECCE PEANM3AlNMU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHA U PABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMU U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXJICHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKON NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Pomgunoi, ropmoctu 3a cBOM Kpau, CBOXWO PoauHy, CBOM A3BIK W KYJIBTYpPY,
MPOLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHUCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHWOJOTUM, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEIISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

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



MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICICTBHUSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIMOHAIBHOIO0 0JIATONOTYyYHs:

MOHMMAHUE W peanu3amusi 310pOBOTO H Oe3omacHoro oOpasza >KH3HU
(3m0poBOe  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH U OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DHU3UUECKOMY U NICUXUYECKOMY 3710POBBIO;

MOHMMAHUE I[EHHOCTH TPAaBWJI WHIUBUAYAIbHOTO U  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypeHUs1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaTr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa3OBAHMIO Ha
NPOTSHKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

DKOJIOTHYECKU IE€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYIIKOB UM OIIGHKM WX BO3MOXHBIX TOCJICACTBUN NS
OKPYXarouen Cpebl;

OCO3HaHUE TA00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHWST W YMEHUS TMPU PEHICHUH TpoO0IeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOONOIb30BaHNEeM  (COONIOZICHNE  TpaBWUJI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphl);



AKTUBHOE  HEMNPUITHUE JECWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJOTHYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBHON
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIE€ATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUDE;

COBEpLICHCTBOBAHUE S3BIKOBOM M YWTATENIbCKOM KYyJbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE creuuUuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXAloIleM MHUpPE Kak O €IWHCTBE MPHUPOJAbI, YeNOBEKa U
oOl1ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpPAHEHUS ITPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  peIlaTb PECypCHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKHX 3HAaHUN B IEJsIX
NOBBIICHUS OOUIEH  KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
O0OBACHEHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHUI,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENHOCTh HHIUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY MOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOEHUSI yueOHOro mpenmera «buonorus»
BKJIIOYAIOT: 3HAuuWMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOUINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUS, SIBJICHUE, MPOILIeCC,
cucTeMa, HayudHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJEHUWE, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTux),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
TPaMOTHOCTH ¥ COIMAIbHOW  KOMIIETEHIUMOOYUYAIOIUXCSI,  CIIOCOOHOCTH
o0OyJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpPCadbHbIC Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLUAIIBHON MPAKTHUKE.

MeranpenMeTHbIe pe3ysIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHMBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
NeHCTBUSIMMU:

1)0a30Bble JIOruYecKue AeHCcTBU:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, cUHTE3a, CPABHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH HOHATHUSIMM);

ONpPEACNISTh IeJIM JSATEeIbHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C MOCTABICHHBIMU 1EJISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB W SBICHUIN
KUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKkK€  NPOTHUBOPEUHM  pPa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl C YUYETOM aHaIN3a WMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

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

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCJIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/Ie€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHYECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3iMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOpPa3OBaHUIO M TNPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUM YUCOHBIX U COLMATbHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHUS], BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU U METOJIaMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBATh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb APTyMEHTHhI AJS JOKa3aTeIbCTBa
CBOMX YTBEPXKICHUH, 3a]1aBaTh IapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OMBIT;

OCYIIECTBIISITH LEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CHOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBbHYI0O M IPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJNBI MPU MOWCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/ay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO HCIIOIh30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeAcTaBICHUS
ouosiorndeckor uHpopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3bIK B KayecTBe CpeACTBa mpu paboTe ¢
Ovonornyeckom HHPOpMALMEH: MNPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMYyJbl, a0OpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHMS W 3amMUTHl  WH)OpMaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o61menne:

OCYIIECTBISTh KOMMYHUKAITUHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM MO CYUIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajIora WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, NMOHUMATh
HaAMEPEHUS IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppEeKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAA eSITeILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ Y4€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKAa KOMAHIbl B
00wt pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJAEH C TO3ULHHM HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU ACHCTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [IJI BBIABJICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIHPOBATHL COOCTBEHHBIE 3aJ]a4l B 00pa30BaTENbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJATh  IUIAaH pPEIIeHUs MpoOJeMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHUsIM;

pacuIMpsITh paMKH y4eOHOr0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHUI;

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

OIIEHHBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pasHbBIX O0JaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIE€SITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HAaBBIKAMU  [MO3HABATEIbHOM  peQuieKCMH  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIEHHS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHTHl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3)npunsitue cedst U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHUsi nporpaMMmel COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn
HAy4YHbI€ 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUbI JIEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3jMuYHbIX Y4E€OHBIX CUTyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenMerHbie
pe3yabTaThl IPEICTaBICHBI IO TOJaM 00yUYEHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUpPOBAaHHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUNUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl PEICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPbIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KIETKa, OpraHu3M, Meraboau3M (OOMEH BEIIECTB U NpPEeBpalleHHE
SHEPruH), TOMEOcTa3 (CaMOperysiiys), YpOBHEBAas OpPTaHM3aLUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsI, ILEHTpaJbHasg JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0pasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenenste rpaHuLbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOCHNUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHMU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABI)KEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTY4YECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALEHUS 3HEPIUM B KIETKe, (pOoTOCHHTE3a,
IUIACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IPOLECCOB U SIBJICHMM, JJI NPUHATUSA MPAKTUUYECKUX PEIUEHUN B MOBCEIHEBHOU
KU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOET0 3/10pOBbS U 30POBbS
OKPY>KAIOIIMX JIOACH, COONIIOIEHUsI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOrMH Ui  PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAaHUE, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKpEILIMBaHMs AJIs MpencKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPaOOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U J1A00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MAacCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE ACMIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHbIE COOOLIEHMUS,
0000111251 OMONOTMYECKY0 MH(POPMALIUMIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOrMYECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OH, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoziactBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCaHNE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHMA, OpPraHMU3AlMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THMOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOTeoIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JIEUCTBUSA DJKOJOTHYECKMX (PAaKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
MIPOIIECCOB W SIBJICHHM, /IS MPUHATHS MPAKTHUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIIMX JIIOACH, COONIIOIEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JJIsl pPallMOHAIEHOTO MPUPOIOTIOTH30BAHHS,

YMEHHE pPelIaTh 3JeMEHTapHble OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEepPEHOCa BEIIECTB U AHEPTUU B IKOCHUCTEMAaX (LIeMH MUTaAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpPaKTHYECKHE pPaOOThI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuainbl),  paccMaTpuBaThb  TIJ0OalbHBIE  SKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOIOTHYECKyr0 HHPOPMAITUIO U3 HECKOJBKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN arnmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KosaunyecTBouyacon JJIeKTPOHHbIE

Ne HaumeHoBaHuMepas31eioB U TeM (mudpoBbe)

n/n NPOrpaMmsl Bcero Kontpoabubiepaborsl | IIpakTHyecknepadoThl P
o0pa3oBaTejibHbIEpPeCyPChI
bu6mmoreka [IOK

! bronoruskakHayka 2 0 0-5 https://m.edsoo.ru/7f41¢292
) 2’KuBbIe cCHCTEMBI U UX ] 0 0 bubmuorexa [JOK
oprasHu3anus https://m.edsoo.ru/7f41¢292
3 XHAMHYECKUH COCTAB U CTPOEHUE g 0 1 bubmmoreka [JOK
KJIETKA https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
4 KuzHenesTenbHOCThKIETKH 5 0 0 hitps://m.cdsoo.ru/7f41¢292
5 Pa3MHoxkeHue 1 HHANBUAYATbHOE 5 0 1 bubmmoreka [JOK
pa3BUTHE OPTAaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBenHocts 1 2 0 15 bubmuorexa [JOK
U3MEHYUBOCTHOPTAaHU3MOB ' https://m.edsoo.ru/7f41¢292
. CenekiusopraHu3MoB. 3 0 0 Bbu6nuoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
2 [IpomMexxyrouHasiarTecTauus 5 ) 0
OBIIEE KOJIMYECTBO YACOB I10 34 ) 4
I[TPOI'PAMME




11 KIIACC

KosaunuyecTBouacoB JJIeKTPOHHBbIE

Ne HaumeHoBaHuepas3aeioB U P —

n/n TEeMIIPOrPaMMbl Bceero KonTpoabubiepadorsl [IpakTuyeckuepadoTbl P
oOpa3oBaTe/IbHbIEpecypChl
bu6mmoreka [IOK

! JBOIMOUHOHHAAORONOTHS ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE 9 0 0.5 bubanorexa HOK
YKHU3HU Ha 3emiie ) https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
3 O 5 0 1
PTami3MbL 11 ORpYatotascpena https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9 0 0 bu6nmuoreka [JOK
3KOJIOTHYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
5 [IpoMexxyTouHasaTTKCTAUsA ) ) 0
OBHIEE KOJIMYECTBO YACOB I10 34 ) 5
I[TPOIT'PAMME '
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