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COAEPKAHUE OBYUEHUA
10 KJIACC

Tema 1. buosiorust kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMH
U JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduei, 3THKOW, ICTETUKOH U
npaBoM. Ponb Ouonorun B (OpMHUpPOBAHUM COBPEMEHHOW HAYYHOM KapTHHBI
mupa. Cucrtema OMOJIOTHYECKUX HAYK.

Metonpl TO3HaHUS JKUBOM TNpUPOIbI (HAOMIOJEHUE, HSKCIEPUMEHT,
ONHMCaHWe, W3MEpEeHue, Kiaccu(ukaims, MOACITUPOBAHUE, CTATUCTUYECKAS
00paboTKa TJaHHBIX).

JdeMoHCcTpanuu:

IToprpersr: Y. Hapsun, I'. Mennens, H. K. Konpsuos, Ixx. Yorcon n O.
Kpuxk.

Tabnuibl u cxeMbl: «MeTobl MO3HAHUS KUBOM PUPOIBI.

JlabopaTopHble U MpaKkTUHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «/cmonp3oBaHre Pa3IMdHBIX METOJOB TPH
M3y4EeHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHHU3al U,

XKusble cucrembl (OMOCHCTEMBI) Kak MPEIMET H3YYCHHsS] OHOJIOTHH.
OTauyue )XUBBIX CUCTEM OT HEOPTraHUUYECKON TPUPO/IBI.

CpolicTBa OuocucteM M HUX Ppa3zHooOpaszue. YpPOBHU OpraHu3aluu
OMocHUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIM, TKaHEBBIM, OpraHU3MEHHBIH,
MOMYJIAIMOHHO-BUIOBOM, DKOCUCTEMHBIN (broreoreHOTUYECKUIA),
o6unochepHsbIil.

JdemoncTpanum:

Tabmuupt u  cxembl: «OCHOBHbIE TIPU3HAKU KU3HHUY», «YPOBHU
OpraHU3alry )KUBOW NPUPOABD.

O6opynoBanue: mojenb Moiekyibsl JIHK.

Tema 3. XumMnuecknu COCTaB U CTPOEHUE KJIETKH.

XHUMHUYECKUN COCTaB KJIETKA. XUMHUYECKUE 3JIEMEHTBI: MAaKpO3JEMEHTBHI,
MUKpO3JIeMEHThl. Bojla 1 MUHEpalibHbIE BEIIECTBA.

OyHKUIMM BOABI M MHUHEpAJIbHBIX BemlecTB B KieTke. [logaep:kanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u crpoeHue 6eI1KoB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amMeHnnmble W 3aMEHHMblE AMHUHOKHUCIOTBHL. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpHI OCIIKOBOI MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUYHAS U



YeTBEpPTUYHAA CTPYKTypa). XMMHUUYECKHE CBOIcTBa OenkoB. buonorumueckue
GyHKITUN OENKOB.

®epmeHThl — Owuonornueckue kartanuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA WLEHTp, cyOcTpatHas crneuu@uuHocts. Kodepmentsl. BuramuHbL
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIn3aTOPOB.

VYrineBogel: MoHOcaxapuibsl (TIIOKO3a, pubo3a u  JAe30KcHpr003a),
aucaxapuabl (caxaposa, JIaKTO3a) W ToJMcaxapuibl (Kpaxmals, TJIMKOIEH,
HesToi103a). buonorudeckue GyHKIUN YTIIEBOOB.

Jlunuael: Tpurnunepuasl, docPoaunuasl, crepouabl. [ uapodumsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yaknun aunuaoB. CpaBHeHUE
yIJI€BO/IOB, OEJNKOB U JIMIHJIOB KaK UCTOYHHUKOB 3HEPTUU.

Hykneunossie kucinorsl: JHK u PHK. Hykneoruasl — MoHOMEpHI
HykienHoBbIX KucnoT. Ctpoenue u ¢ynkuuu JIHK. Crpoenue u dyHkumu
PHK. Bunst PHK. AT®: ctpoenue u GpyHKIUN.

[Murtomorns — Hayka o kinerke. KierouHas teopuss — mnpuMmep
B3aUMOJICUCTBUS HJied W (aKTOB B HAYYHOM MO3HAHUU. MeEToAbl HU3ydeHUs
KJIETKHU.

Knerka kak nenoctHas >xuBas cucrema. OOIIKME NPU3HAKK KIETOK:
3aMKHyTasl HapyxHasi MmemOpana, monekyisbl JJHK kak renernueckuii anmapar,
CUCTEMa CHUHTe3a Oelka.

Tunbl kieTOK: syKapuOTHYecKass W Ipokapuoruueckas. OcCOOEHHOCTH
CTpO€HUs NpoKapuoTuiyeckoi kinerku. Knerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKHM. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, dKUBOTHOM M
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC,
ux ¢Qyskuuu. [lnasmatndeckas memOpana, €€ CBOWCTBA H  (DYHKIUH.
Huromnasma u e€ opranouasl. OgHOMeMOpaHHble opraHoubl KieTtku: DIIC,
anmapaT [ompkn, 1nm3ocoMbl. [lonyaBTOHOMHBIE OPTraHOWIBI  KIIETKU:
MUTOXOHAPHH, MIAacTUAbl. IIponcxoxxaeHne MUTOXOHIPUN W mIacTul. Bumbl
mwiactua. HemeMOpaHHble OpraHOMIbI KIETKU: pUOOCOMBI, KIETOYHBIM LIEHTD,
LHEHTPHUOJIN, PECHUYKH, )KTYTUKU. OYHKIIMU OPraHOMAO0B KIETKHU. BKitoueHusl.

SAnpo — perynsTopHslil ieHTp KieTku. CTpoeHue sapa: sijaepHas 000I04Ka,
KapuoIuIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BElIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneitnen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.



Huarpammel: «PacnpeneneHue XHMHUYECKHMX JJIEMEHTOB B HEXHBOM
npupoje», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuipl u cxemsl: «lleprognyueckas TabaUIAa XUMUUECKUX IJIEMEHTOBY,
«CTpoeHne MONeKysbl Boabl», «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIbI
oenkay, «Ctpoenue depmentayn, «Hyknennonsie kuciaorsl. JJTHK», «Ctpoenue
Moniekynbl  AT®», «CTpoeHue »>yKapuOTHUECKOM KIeTKu», «CTpoeHue
KUBOTHOM  KJETKW», «CTpO€HHE pacTUTENbHOW KIEeTKn», «CTpoeHune
OPOKAPUOTUYECKON  KieTku», «CTpoeHHne sapa KIETKH», «YTJIEBOAbDY,
«JIunuaer».

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OPYIOBaHWE ISl MPOBEIACHUS
HAOJIOJICHUN, U3MEPEHUM, DKCIEPUMEHTOB, MHUKpOMpenapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBLHBIX KJIETOK.

JlabopaTopHble U MpaKkTUHYeCKHe PadoThI:

JlaboparopHasi padora Ne 1. «M3yueHne KaTaTUTHYECKOW AKTHBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMIIIa3bl WM KaTalas3bl)y.

JlaGoparopHasi paGora No 2. «M3ydeHue CTpoeHUS KJIETOK pPACTCHHH,
KUBOTHBIX U OAKTEPHl 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OMHUCAHUE.

Tema 4. /Ku3HeneATeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTab0IU3M. ACCUMIIIAIINS (TUTAaCTUYECKUN 0OMEH)
U JUCCUMWISIHS (SHEPreTHUeCKuii 0OMEH) — JB€ CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEHIECTB M APHEPTUU B MOHUMAaHUU
MeTaboau3ma.

Tunslt oOmena BemiecTB: aBTOTPOPHBIM u  rereporpodHsbil. Ponb
¢dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®otocunre3. CperoBas u TeMHOBas (a3el (oTocuHTe3a. Peakuuum
dotocunTeza. DPdhekTUBHOCTH (PoTocuHTE3a. 3HaueHWe (OTOCHUHTE3a s
KU3HU Ha 3emie. BnusHue yciaoBuil cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIIHe OakTepuu. 3HAUeHHE XEMOCHHTE3a
JUTSI )KU3HU Ha 3eMIIe.

DHeprerrueckuii 0OMeH B KJIeTKe. Paciiersienue BellecTB, BbIIEICHUE U
AKKyMYJIUPOBAaHHE DHEPIHM B KJIETKE. OTambl HJHEPreTUYECKOro OOMeHa.
I'muxonus. bpoxkenue u ero Buabl. KuciopoaHoe okucieHue, Wik KIETOYHOE
IbIXaHHE. OkucnurenbHoe dbochopunupoBaHue. OddexTuBHOCTD
SHEPTreTHYECKOro OOMEHa.

Peaknmn matpuuHoro cuurte3a. I'eHermueckas wuHbopmanus u JIHK.
Peanuzauust renernyeckoil mHGopmManuu B KieTke. ['eHeTHYecKkuil KoJ U ero



cBoiictBa. TpaHckpumniusi — wMaTpuunbii cunte3 PHK. Tpaucnsamus —
O6uocuHTe3 Oenka. Jrtambl TpaHcusauu. KomaupoBanue amMuHOKUCTOT. Poib
pubocoM B OMOCHHTE3€E OemKa.

Hexkinerounsle ¢popMmbl xu3HU — BUpPYChL. MicTopus oTKphITHS BUpPYCcOB (/.
N. WanoBckuit). OCOOEHHOCTH CTPOEHUS U >KM3HEHHOT'O IIMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacTeHuil, >XMBOTHBIX M 4YEIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc nummynonepunura yenoseka (BHY) — Bo3oynurens CIIN/a.
OOpaTHass ~ TpaHCKpUIIIMsS, peBepraza u  uHTerpaza. lIpoduiaktrka
pacnpocTpaHEeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHCcTpanuu:

IToptperst: H. K. Konesuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuuel u cxembl: «Tumnel nuranusy, «Metadboauzm», «MUTOXOHIPUS»,
«QHepreTudecknii 0omMeny», «Xmaoporact», «®orocuntes», «Ctpoenne JJHK»,
«CTtpoenne u (QyHKIIMOHUpPOBaHHWE TeHa», «CuHTe3 Oenmka», « eHeTHyecKuit
Kom», «Bupyce», «bakrepuodarn», «CTpoeHHEe U KU3HEHHBIA LMK BHpyca
CIIN da, 6aktepuodaray, «Pemmukarms JJHK».

O6GopynoBaHue: MO -ANIINKAIUU «Y 1BOCHUE JJHK 51
TpaHckpunuus», «buocunres 6enka», «CTpoeHue KIETKU», MOJIENb CTPYKTYPbI
JTHK.

Tema S. PazMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslit 1k, wWiM >KM3HEHHBIM UK KieTkd. MHTepdaza m MUTO3.
[Ipouecchl, nmpoTekarmue B uHTepdaze. Permkanusa — peakiuss MaTpUIHOT O
cunteza JIHK. Crpoenmne xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JIMTIOMAHBIA W TaIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTH/IBI.
[{uTtosornuecknue OCHOBBI PA3MHOXKEHUSI W WHIAWBUAYAJIbHOIO PpPa3BUTHS
OpPraHUu3MOB.

Henenne kinetku — muto3. Ctaguu murtosa. [Iporeccsl, npoucxoasmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOTOrMYECKU CMBICI MUTO3A.

[Tporpammupyemasi TuOeNb KIETKH — aromTo3.

®opMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojoe | MojioBoe. Buibl
Oecrojoro pa3MHOXKEHHS: JeJeHHe HaJABOe, [OYKOBAaHHE OJHO- U
MHOT'OKJIETOYHBIX, criopooOpa3oBaHue, BErE€TaTUBHOE  Pa3MHOXKECHHE.
HckyccTBEHHOE KIIOHUPOBAHME OPTaHU3MOB, €r0 3HAYCHUE JJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYHS OT OECIIOIO0TO.

Meiio3. Ctaauu Meiio3a. IIporecchl, mpoucxoadiire Ha CTaausaxX Menosa.
[ToBenenue xpomocom B Menose. KpoccuHrosep. buosmormyeckuii CMbICI U
3Ha4YECHUE MEHo03a.



['amerorenes — mpoiiecc 00pa30BaHMs TMOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbie xene3bl: CeMEHHUKH U sndHuKU. OO0pa3oBaHuE W Pa3BUTHE MOJIOBBIX
KJIIETOK — raMeT (CrepMaro30uj, SULEKIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SHUUEKIETOK U crepMaro3ouaoB. OII0I0TBOpPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE pPa3BHUTHE
(amOpuorenes). Itanbsl SMOPUOHAIBHOI'O PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npobiieHne, racTpyisius, opranorenes. [loctambpuonanbHoe pazButhe. THUIIBI
MOCTAIMOPUOHAIILHOTO Pa3BUTHS: MpsMOE, HEempsaAMoe (TMYUHOYHOE). BrusHue
CpeIlbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3HIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pa3zButue pacrenunii. OHTOre€He3 UBETKOBOI'O PACTEHHUS: CTPOCHUE
CEMEHHU, CTAIUH Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuupl 1 cxembl: «DOpMBI pa3MHOKEHHS OPraHu3MoB», «JlBoifHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pACTEHUI», «BereratTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kieTtku OakTepuii», «CTpoeHUE TIOJNOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kmerounsiid uki», «Pemmukanus JJHKY, «Murtos»,
«Meiosz», «lIpsamoe u HenpsiMoe pa3BUTHEY, «['aMETOreHe3 y MIEKONUTAOIIUX
U 4eJIoBeKa», «OCHOBHBIE CTaIUN OHTOT€HE3A).

OOGopynoBanue:  MHUKPOCKOI,  MHKporpenaparsl  «CrepMaTo30uIbl
MJICKOIIUTAIOIIETO», «SilekieTrka Miekonutarouero», «KapruokuHes B
KJIETKaX KOpEIIKA JIyKa», MarHUTHAasi MOJAEIb-anIuInKauus «Jlenenrne KieTkuy,
moaenb JIHK, Mmoaens metadaznoit XxpoMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopuas pabora Ne 3. «HaOmrogeHne mMuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHasi pabora Ne 4. «/3ydyeHue CTpOEHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENnapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

IIpenmMer u 3amaum reHeTuku. Mcropust pa3BuTusi TeHETHKU. Poib
IIUTOJIOTUA W dMOPUOJIOTUM B CTAHOBJIEHWW T'€HETUKU. Bkiag poccuiickux u
3apyOeXKHBIX  YYEHBIX B  pPa3BUTHE TEHETHUKA. METOAbl  T'€HETUKH
(ruOpUIONIOTHYECKUM,  LIUTOTEHETUYECKUH,  MOJEKYJISIPHO-TEHETUUECKU).
OCHOBHBIE T€HETUUECKHE TOHATHUS. | eHeTHUecKass CHMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpeLIUBaHUM.

3aKOHOMEPHOCTH  HACIIEIOBaHUS  MPU3HAKOB, yCTaHOBJIEHHbie [
Mengenem. MoHOruOpuaHoe CKpemuBaHue. 3aKOH €AMHO00pa3usi TMOpUAOB



nepBoro nokoneHus. lIpaBuino [TOMHUHHMpPOBAaHMS. 3aKOH pacLICIUICHUS
pu3HAKoOB. I 'uore3a yuctorsl ramer. 11oHOE 1 HENMOIHOEe TOMUHUPOBAHUE.

JluruOpuHoe CKpellluBaHuWEe. 3aKOH HE3aBUCHUMOIO  HAcJeIOBaHUS
npu3HakoB. [luToreHernyeckue OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBaHMUS.
AHanuzupyouiee CKpEILBaHUE. Hcnonw3oBanue AHAJIM3UPYIOIIETO
CKpENIUBAHUS JIsl ONIPEACIICHUS TEHOTUIIA OCOOH.

CuennieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno
CLUEIUICHHOMY HACJI€JOBaHWI0 Te€HOB. HapylieHue cuemieHuss TeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOoCcOMHas TEOPHs HACIEACTBEHHOCTH. | €HEeTUYECKHE KapThl.

I'enernka nosa. XpoMOCOMHOE OMPEAECIECHUE TT01a. AYTOCOMBI U TTOJIOBBIE
XpoMOcOoMBI. ['oMoraMmeTHsle M reTeporaMmeTHble opraHu3Mbl. HacimemoBaHue
IPU3HAKOB, CLEIICHHBIX C TTOJIOM.

N3MeHunBOCTSD. Buael  u3MeHUMBOCTH: HEHACJEACTBEHHAs] WU
HaclIeICTBeHHasA. Pomb cpenbl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka Moau(DUKAMOHHOM M3MEHYMBOCTU. BapuanmoHHBIN psg u
BapuanuMoHHas KpuBasg. Hopma peakuun npusHaka. KonuyecTBeHHbIE U
KAueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAM(PUKALIMOHHON
W3MEHUYMBOCTH.

HacnencrBenHnasi, Wi TeHOTUIIMYECKAs], U3MEHUYUBOCTh. KoMOuMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJ0BOM TPOIECC — OCHOBAa KOMOWHATHUBHOMN
M3MEHYMBOCTU. MyTanroHHass u3MEH4YuBOCTh. Kraccudukammss MyTtanuid:
FE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTaLMl.
Myrtarennbie (pakTopbl. 3aKOH TOMOJOTHYECKHX pPSAOB B HACIEACTBEHHOMN
n3MmenunBoctr H. M. BaBunosa.

Bresnepnast HacIe1CTBEHHOCTh U U3MEHYUBOCT.

I'enernka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YEJIOBEKa: rE€HEaJOrHYECKUN, OJIM3HEIOBBIH, LUTOr€HETUYECKUH,
OMOXUMUYECKUN, MOJIEKYJIIpHO-TeHeTHYecKknii. COBPEMEHHOE OmpeeiIcHue
TEHOTHUIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomouneto [1[P-ananu3a. HacnencrBeHHble 3a00jieBaHMs YENOBEKAa: T'€HHBIE
00s1€3HU, 00JIE3HU C HACJIEICTBEHHON MPeIpacioioKeHHOCTbIO, XPOMOCOMHBIE
6onesnn. ComaTudeckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnMne 3770poBOro 00pasza KU3HU, JUATHOCTUKH, MPO(DUIAKTUKY U JICUCHUS
reHeTHYeCKuX Oosie3Hel. MeanKo-reHeTuuecKoe KOHCYIbTUPOBaHNE. 3HAUECHUE
MEIUIIMHCKON TE€HETUKU B MPEAOTBPALICHUM U JICYEHUH TEHETUYECKUX
3a00JIeBaHI YETTOBEKA.



JdeMoHCcTpanuu:

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

Tabmuupt u  cxeMbl: «MOHOTMOPUAHOE  CKpEUIMBAHUE U €ro
IUTOT€HETUYECKAS] OCHOBA», «3aKOH PACIICIUICHHUS U €ro LHUTOrE€HEeTHYecKas
OCHOBa», «3aKOH YHUCTOThl ramer», «/uruOpuaHoe  CKpeHIuBaHUEY,
«lluTonoruyeckre OCHOBBI ~ JUTHMOPUIHOTO  CKpeIMBaHUs»,  «Meio3y,
«B3auMopencTBre ajuleNbHBIX TEHOBY», «l €HEeTHYeCKHMe KapThl PaCTECHH,
KUBOTHBIX U YeloBeKa», «I['eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUECIUICHHOTO0 € TMojoM», «KapuoTumbl 4YeloBeKa U MKUBOTHBIX», «Buabl
U3MEHUYUBOCTIY, «MoaudukanuoHHas U3MEeHYMBOCTbY, «HacnenoBanue pesyc-
dakTopay, «I'eneTuka rpymni KpoBuy», «MyTallmOHHAsI K3MEHYHUBOCTH.

O6opynoBanue: Moaenu-anmukanuu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe pomuHupoBaHue», «uruOpuaHoe ckpemniuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI M MUKponpenapaTr «/po3zodpuna» (Hopma, MyTanuu
(GOpMBI KPBUTLEB U OKPACKH Teja), repOapuit «I opox moceBHOM.

JlabopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabGopatopnas padora Ne 5. «3yueHue pe3yIbTaTOB MOHOTUOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBaHUS Y TP030(UIIbI Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlaGopatopnass pabora Ne 6. «M3yuenne MoaudUKAITMOHHOM
U3MEHYMBOCTH, TIOCTPOCHUE BAPUALIMOHHOIO PsI/Ia U BApUALIMOHHON KPUBOII».

JIaGoparopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiabsl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHe M aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekunst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CENEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBuioBa o0 IIeHTpax MPOUCXOXKICHUS U MHOTroo0pa3us
KYJIbTYPHBIX pacTeHuil. [[eHTpbI MPOUCXO0XKICHUS JOMAITHUX KUBOTHBIX. COpT,
IOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbId U MHIUBUYAIbHBIA OTOOPHI
B CEJIEKIMU PACTEHUI M KUBOTHBIX. OllEHKa 3KcTepbepa. bin3kopoaCcTBEHHOE
cKpeuuBaHue — MHOpuAMHT. Yucras nuHuss. CKpenMBaHUE YHUCTHIX JIMHUM.
I'erepo3uc, unu rubpuaHas cuina. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otnanénnas rubpuam3anus U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes H
NOJIYYEHUE TMOJUIIIONAO0B. JIOCTHIKEHHUSI CENEKIMU PACTEHU, >KMUBOTHBIX H
MUKPOOPTaHU3MOB.



buorexHonorus kak orpaciib IpOU3BOACTBA. ['eHHast MHXKEHEpUs. DTambl
co3nanusi pekomOunantHor JIHK wu Tpancrennwsix opranuszmoB. Kierounas
nxkeHepud. KiletouHble  KyabTyphl. MUKPOKIOHAIBHOE  Pa3MHOXKECHHUE
pactreHuid. KIJOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHU3MOB. JKOJOTMYECKHEe M dTHyeckue mpodsiembl. MO — reHeTudecku
MOIU(PUITUPOBAHHBIC OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpersl: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuiel u cxembl: kapta «lleHTpBI TMPOUCXOKIACHUS M MHOT000pa3us
KYJbTYPHBIX pacteHuid», «llopoapl gomMamHMX KUBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHui», «OtnanénHas rubdpunuzanus», «PaboTel akaneMuka
M. ®. BanoBay, «Ilomumnonaus», «O0BEKTH OHMOTEXHOJIOTUNY, «KieTouHbIe
KyJIbTYpbl W KIOHHMpOBaHHE», «KOHCTpyHWpoBaHHE W NEPEHOC T'EHOB,
XPOMOCOM).

OOopynoBaHue: MYJSDKM IUIOJOB M KOPHEIUIOJOB JHUKUX (opM U
KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035UCTBEHHBIEC PACTCHUSI.

JlaGopaTopHble U NpakTH4ecKne padoThbl:

Okckypcusi «OCHOBHBIE METOJbI U JOCTHKECHUS CEIIEKIMU PACTCHUW H
KUBOTHBIX  (Ha  CEJIEKUMOHHYI  CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOHUCTIBITATEIILHBIM  y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, JabOpaTOpHIo
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoIOIIMOHHASI OMOJIOT HSI.

[IpennochuikKu BO3ZHUKHOBEHUS 3BOJIOLMMOHHON TEOPUH. DBOIIOLMOHHAS
Teopus U €€ MeCcTO B OHooruu. BiusHue 2BOMIOIMOHHON TEOPUHU Ha Pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenscTBa ABoJronMU. IlaneoHTomoOrmyeckue: IMocaeqoBaTEIbHOCTh
MOSIBJICHUSI BUJIOB B IMAJICOHTOJIOTMYECKOM JIETOMHMCH, MEpeXOojHble (HOPMBI.
buoreorpadguyeckue: cxonctBo W pazauuue ¢ayH U GIOp MATEPUKOB H
OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOJCTBA M PA3IWYUs dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, aHATOTUYHbIE,
pPyAMMEHTapHBIE OpTaHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHH3MOB HACJICJICTBEHHOCTH M OCHOBHBIX META0OIMYCCKHX ITyTeH Yy BCEX
OpPraHu3MOB.



OpomonnonHas Teopuss Y. JlapBuna. Ilpenmnochuiku BO3HUKHOBEHHS
JapBUHU3MA. JIBWXKyIlME CHUJIBI 3BOJIOLUU BHUIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE npu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeneHHas
M3MEHUYMBOCTb, 00pb0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3o (CTD) u e€ OCHOBHBIE MOJI0XKEHHUS.

Muxkpoasomtorus. [lomymnsiius kak eguHUIA BUa U SBOJIOINH.

JIBrxyiue cuibl ((pakTopbl) 3BOTIOLMH BUAOB B IpUpoAe. MyTallMOHHBIH
npouecc U1 KOMOMHATUBHAS MU3MEHYUBOCTH. [lomynsiroHHbIe BOJIHBI U Apend
redoB. M3omsanus u Murparusi.

EctecTBennsiit oTO0p — Hampamistomuid GakTop 3BoionuH. DopMbl
€CTEeCTBEHHOT0 0TOOpA.

[Ipucnoco6eHHOCTh OPraHW3MOB Kak pe3yibTaT 3Boitouuu. [Ipumepsr
NPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopd03bl U UIHO0aAANTAIIH.

Bun wu BumoobOpazoBanme. Kpurepum Buma. OcHOBHBIE (HOPMBI
BHJ1000pa30BaHus: reorpaduueckoe, IKOJIOrHYeCcKoe.

MakposBomonus. Dopmbl  3BONIOUMU: (pUeTHYECKas, TUBEPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTs 3BOMIOIMH.

IIpoucxoxaenue oT HECIIEIIUATN3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyromas cnenuanu3anus. ATanTUBHAS paJndalys.
JdeMoHCcTpanuu:

IToptpetsr: K. JIunneit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, ®. Mromtep, A. H. CeBepuios.

Tabmunpl U cxembl: «Pa3BuTue OpraHUYecKoro Mupa Ha 3emiiey,
«3apOoJIbIIIN MTO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbObI 3a
cymiectBoBaHue», «EcTtecTBeHHBII  0TOOpP», «MHOroobpasue  COpPTOB
pPacCTEHHI», «MHoroob6pasue 1I0pOJ YKUBOTHBIX», «[lomynsaunny,
«MyTanuoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «anoananrauuny, «O0mas
nereHepauus», «/Bwkymue cuibl 3Bomouum», «Kapra-cxema wapuipyra
IIYTEIIECTBUS 4. [apBunay, «boprba 3a CYLECTBOBAHUE,
«[IpucnocobneHHOCTh OpraHu3sMoBy», «l'eorpadguueckoe BUAO0Opa3OBaHUEN,
«DKOJIOTMYECKOE BUA000pa30BaHUEY.

OO6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0op IJIOAOB U CeMsH, KOJUIeKIusl «[Ipumepsl 3alUTHRIX MPUCTIOCOOTIEHUN Y
KUBOTHBIX», MO/ieNIb «OCHOBHbBIC HAIMPABIICHUS SBOJIOIUNY», 00bEMHAS MOJIEIb
«CTpoeHuE TOJTOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra mwupa, KojuieKuus «DopMbl COXpPaHHOCTH
HCKOIIAEMBIX JKMBOTHBIX W pacTeHul», Mojaenp anmumkanua «llepexkpéct
XpOMOCOM», BiaXHble mnpenaparel «Pa3Burne Hacekomoro», «Passutue



JSATYIIKW», MUKponpenapar «J{po3oduna» (Hopma, MmyTanuu (OpMbl KPbUILEB U
OKpacKH Tela).

JlaGopaTopHble U NpakTH4ecKne padoThbl:

Jlabopatopnast pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(POIOTrHUECKOMY
KPUTEPHUIO.

JlaGopaTtopnas padora Ne 2. «OnucaHue IpUCIIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HH HA 3eMuie.

JloHay4yHbIE NpPEACTABICHUS O 3apOXKICHUM XU3HU. HaydHble rumoress
BO3HUKHOBEHUS >KM3HU Ha 3emiie: aOWOTeHe3 W TMaHCIepMusi. XuUMUYecKas
ABOMIONMSI. AOMOTE€HHBIA CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
OKCIEpUMEHTAIBHOE TOATBEPKICHUE XUMUYECKOW »sBomonnd. HavanbHbie
aTanbl Ouosormueckor sBojronuu. I['umnoresa PHK-mupa. dopmmpoBanue
MEMOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKH U UX
sBoOIMA. DOPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie no spam u nepuoaam. Karapxeil. Apxeiickas u
npoTtepo3oiickass 3pbl. [laneosolickas spa U e€ TepHOAbl: KeMOPUUCKHIA,
OpPIOBUKCKHUM, CLIIYpPUHUCKUU, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa U €€ NepuoIbl: TPUACOBBIN, FOPCKUNA, METOBOM.

KaiiHo3oiickass 2pa W €€ Tmepuoibl: TMaJeOreHOBBIM, HEOrCHOBBIH,
AHTPOITOI€HOBBIM.

XapakTepuCTUKa KJIMMATa U T€OJIOTHYECKUX MPOoLeccoB. OCHOBHBIE ATAIIbI
ABOJIIOIIMM PACTUTEIIBHOTO U KUBOTHOT'O MHpa. ApomMop(]o3bl y pacTeHUl U
XKUBOTHBIX. [l0osiBIEHHE, pacBET U BBIMUPAHHUE TPy )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro MHpa Kak OTpakeHHE 3BOIONUU. OCHOBHBIE
CHCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

OBoMOIMs ~ 4YEIOBEKa.  AHTpPONOJOrMs  Kak  Hayka. Pa3Butue
NPEACTABICHUA O  MPOUCXOXKICHUM  4eloBeKa. Meronpl  M3ydeHUs
anTpornorene3a. (CxolcTBa M pa3idyus  4YEJIOBEKa M YKUBOTHBIX.
CucremMaTnyecKoe MOJI0XKEHNE YEIIOBEKA.

JBuwxymue  cunbl  (daktopsl) — aHTpororeHeza.  HacnencrBenHas
U3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIH 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaAuM W BETBM HBOJIOLMU YEJIOBEKA: AaBCTPAIONHUTEKH,
YenoBek ymenbid, YenoBek npAMOXOAAlNM, YelIoBEeK HEaHACPTAIbCKUN,
UYenosek pasymHbld. Haxonkyu mckomaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAHUS,
00J1aCTh pacpoCTpaHeHUsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHSL.



YenoBeueckue packl. OcHOBHbIE OOJbIIME pachl: €BPOIEOUIHAS
(eBpasmiickasi), Herpo-aBCTpaJioujHasi (dPKBaTOpUAJIbHAsI), MOHTOJIOMJIHAS
(a3maTcko-amepukaHckas). UepTbl NPUCIIOCOOJIEHHOCTH — MpPEACTaBUTENEH
YeJIOBEYECKHUX Pac K YCIOBUSAM CYyUIECTBOBaHUSA. EAMHCTBO yenoBedyecKux pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «Bo3HukHoBeHne COJIHEUHOM CHCTEMEBI», «Pa3BuTHE
opraHuyeckoro wmmupay», «PacturenbHas kieTrka», <«OKuBoTHasi KieTKay,
«[Ipokapuornueckas kierka», «COBpeMeHHasl CUCTEMa OpPraHUuYeCKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa M YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKMX HAaXOJIOK MPEIKOB
COBPEMEHHOI0 UelioBeKay, «/[peBHenmue moan», «/Ipesnue moan», «llepBbie
COBpEMEHHBIE JTION», «HenoBeueckue pacby.

O6opynoBanue: Mymspku — «[Ipoucxoxaenue  denmoBeka»  (OKHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHIEPTalblla, KPOMAaHbOHIIA), CIEIKH HIIH
M300paKEHNU KaMEHHBIX OpPYAHMI MEpBOOBITHOIO YesoBeKa (KaMHH-YOMNIEpHI,
pyOuna, ckpebiia), TEOXpPOHOJOrMYeckas Tabiuia, KOWIEKIUS «DOpMBI
COXPAHHOCTH HCKOIMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

[IpakTuueckas padora Ne 1. «M3yueHne UCKOMAEMbIX OCTaTKOB PACTEHHI
U YKUBOTHBIX B KOJUICKIIHSIX.

DKcKypeust « IBONIONMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-
HAyYHBIA WM KpaeBeTICCKUN My3eil).

Tema 3. Opranu3msl 1 OKpY KaOIas cpeaa.

OKOJOrusl Kak HaykKa. 3aJaud M pa3liesibl  dKOoJIoruu. MeTomasl
AKOJIOTMYECKUX MCCIEA0BAHUN. JKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEeKa.

Cpenbl oOMTaHHA OpPraHW3MOB: BOJIHAsI, HA36MHO-BO3AYIIHAS, [IOYBEHHAS,
BHYTPUOPTaHU3MEHHAs.

Okonornueckue Qakropsl. Kiaccuduxaiums skogornyeckux (HakToOpoB:
abuoTnueckne, OMOTUYECKHWE W AaHTPOIOTEHHBbIE. J[eHCTBHME SKOIOrMYECKUX
(aKkTOpOB HAa OPTaHU3MBL.

AlGuotHnueckue (bakTopbI: CBET, TEeMIIepaTypa, BJIAYKHOCTb.
®oronepuoausm. Ilpucrnocobnenust opraHM3MOB K JAEUCTBUIO aOMOTHUECKUX
¢dakTopoB. buomornueckue puTMBI.



buornueckue  dakToppl.  Buabl  OMOTHYECKMX  B3aUMOEHCTBHIA:
KOHKYPEHIIUSI, XUIIHUYEeCTBO, cuMOMo3 u ero Qopmel. [lapaszurusm,
KOOMEepalusi, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMEHCanu3M, HEUTpaau3M. 3HaueHHE OWOTHYECKUX B3aUMOJCUCTBUN MJIs
CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepPUCTUKUA Tonyasaiuu. OCHOBHBIE TOKa3aTelnu
MOMYJISIIIUU: YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpaius. J[nHaMuka YucIeHHOCTH MOMYJISIUU U €€ PeryJisiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuipl u cxembl: kapTa «l[Ipupogubie 30Hb1 3emiiny, «Cpenbl OOUTaHUS
opraHusMoBy», «®Potonepuonusm», «llomymsuum», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTHU MOMYJISAIUU HHPY30pUU-TY(henbkuy, «[lumieBbie memm».

JlabGopaTopHble U MpaKTUHYeCKHe PadoOThI:

Jlabopatopnas padora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTAHUS».

JlaGopatopHast pabora Ne 4. «BnusHue cBera Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[IpakTuueckass padora Ne 2. «IloacU€T MIOTHOCTH MOMYJSILUI pPa3HBIX
BUJIOB PACTECHUIN».

Tema 4. Coo0mecTBa M 3K0JI0rHYeCcKHe CHCTEMBbI.

CooOmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIEHO3a: BUIOBAs,
pPOCTpaHCTBEHHas, Tpoduueckass (mumieBas). Bunbl-momuHaHThl. CBS3U B
OuoLeHo3e.

DKOJOoThYecKne CUcTeMbl (d9KocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorneroze. MDyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOMYICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemeCTB U TMOTOK SHEPIrUd B
skocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKocHcTeMbl. [IuieBble enu u
cetu. OCHOBHBIE TIOKa3aTeld dJKOCHCTEMBI: OmoMacca, MPOMYKITHS.
DKOJIOTUYECKHE MUPaMUJbI: MPOAYKIMU, YUCIECHHOCTH, Ouomacchl. CBoiicTBa
AKOCHCTEM: YCTOMYHUBOCTh, CAMOPETYIsLUs, pa3Butue. CyKLeccus.

[IpuponHble >KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. OIKOCHCTEMA
XBOMHOT'O UM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroitunmBocTu 3KocucTeM. CoXpaHEeHHE
OMOJIOTHYECKOTO pa3HoOOpa3us Ha 3emIie.



VYuenune B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
o6uocheprl. XKupoe BemectBo u ero gpynkimu. OcobeHHocTH Ouochepsl Kak
rJI00AJIBHOM 3KOCHCTEMBI. J([MHaMHUecKoe paBHOBeCME M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHME IMKIBI DJIEMEHTOB
(yrnepopa, azora). 30HaAIBHOCTH Onocdepnbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emiu. AHTPONOreHHbIE W3MEHEHHS B
ouocdepe. ['modabHBIE SKOJIOTHYECKUE TPOOTIEMBI.

CocymecTBoBanue IIPUPOABI U YEJIOBEYECTBA. CoxpaHeHnue
OouopazHooOpas3usi Kak  OCHOBa  ycToWuumBocTh  Ouocdepsl. OcHoBa
PAlMOHAJIBHOTO YINpPAaBIEHUS NPUPOAHBIMU pECypcaMu U UX HCIOJIb30BaHUE.
JlocTrkeHus: OMOJIOTUH U OXpaHa MPUPOIBIL.

JdeMoHCcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxemsol: «lIumieBbie nenmn», «bUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubie cooOmecTBay, «llenun nutanus», «IKONOrHUecKas MUPAMHIIAY,
«buocepa um  dyemoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO  Jiecay,
«JKocucTeMa XBOMHOro Jieca», «bHOLEHO3 BOAOEMA», «ATPOLEHO3Y,
«IIpumepHBIE aHTPOIIOTEHHBIE BO3JAEHUCTBUS Ha MNPUPOAY», «BakHenne
UCTOYHUKH 3arpsi3HEHUSI BO3AyXa M T'PYHTOBBIX BOA», «IlouBa — BakHeWIas
coctapisonas 6uochepsr», «DakTopbl nerpaganuu mouBy», «llapHUKOBBIA
abhdext», «DakToOpbl PAAMOAKTUBHOrO 3arpsisHEHUs Ouocdepsl», «OOmmas
CTpykTypa O6uochepnl», «PacnpocTtpanenue xu3Hu B Ouochepe», «O30HOBBIN
skpaHn ouocdepni», «Kpyrosopor yrieponaa B 6unochepe», «Kpyrosopor azora B
MIPUPOJIEN.

O6opynoBanue: Mojenb-anuiuKanus « Tunuyabie OMOLeHO3bI», Tepbapuit
«PacturenbHbie  coobmiecTBa», Kouiekuuu — «buoneHos», «Bpegutenu
BXHEUIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUICKIHH
pPacTEeHUI U >KMBOTHBIX, IPUHAJJIEKAIIUE K PA3HBIM SKOJIOTMYECKUM Tpymam
onHoro Buaa, Kpacuas kHura Poccuiickoii ®@enepanuu, H300paKeHUs
OXpaHSAEMbIX BUJIOB PACTEHUIN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30BOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHHMA

Cornacio @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUSA K pe3yJbTaTaM
OCBOCHHUS OOYy4YalOIIUMHUCS TMPOrpaMM CpeaHero ooOimero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKkType TUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpeaMmera «buonorus»
BBIICJICHBI  CJICYIONIME  COCTABJISIONIME:  OCO3HAHWE  OOYyYaIOIIUMHUCS
POCCHICKOM TPaXAAHCKOM MIEHTHUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOMPEICJICHUIO, HAIMYKME MOTHBALUU K OOYyUECHHIO
OMOJI0THH, LIeTICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TUUHOCTU Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAMIMUN  pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh H CIHOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCS B CBOEH  JEATEIBHOCTH  I[@HHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIMMHU CHUCTEME OHMOJOTHYECKOrO OO0pa3oBaHUs, HATUYUE
HKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEIU W CTPOHUTH
KU3HEHHBIE TUTaHBI.

JInaHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «buonorus» a0CcTUraroTCs
B €IMHCTBE Yy4ye€OHOM M BOCMUTATEIBHOM JEATETbHOCTH B COOTBETCTBHH C
TPAJULIUOHHBIMA POCCUUCKUMHU  COLUUOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMHU, IPUHSATHIMUA B OOIIECTBE MPaBWIAMHU U
HOpMaMHM  TIOBEACHHS U  CIOCOOCTBYIOT  MpoIeccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPAa3BUTHS, PA3BUTHUS BHYTPEHHEW MO3ULIUH JIMYHOCTH,
NMaTpuoTU3Ma, YBAXEHUA K 3aKOHY W MPABOMOPANIKY, YEIOBEKYy Tpylda H
CTaplieMy IOKOJCHUIO, B3aUMHOIO YBaXXCHUs, OEpPEHKHOTO OTHOIICHUS K
KyJIbTYPHOMY HAacCJEAUI0 W TPAAUIMUSAM MHOTOHAIMOHAIBHOTO  Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKaIOIIEH Cpelie.

JIMdHOCTHBIE PE3yNbTAaThl OCBOCHUS yueOHOro mnpeamera «buomorus»
JOJDKHBI ~ OTpaxaTh  TOTOBHOCTH U CHOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHOW BHYTPEHHEW MMO3ULIMEH JIMYHOCTH,
CUCTEMOM I[EHHOCTHBIX OpPHEHTAIlMI, TMO3UTUBHBIX BHYTPCHHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM LEHHOCTSIM POCCHIICKOrO  OOIIEecTBa,
pacuidpeHue JKMU3HEHHOTO ONbITa W OIbITa JEITEJIBHOCTH B IIpoOIecce



peain3alii OCHOBHBIX HAIIPaBJICHUN BOCHUTATENLHOW NEATEbHOCTH, B TOM
YUCJIE B YACTU:
1) rpaIaHCKOro BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh  TPAXKIAHCKOW  MO3ULMU  OOyYarollerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JE€ATENbHOCTH IPHU CO3JaHUU
y4eOHBIX MMPOEKTOB, PEIIEHNN YY€OHBIX U MO3HABATENbHBIX 33144, BHIMOTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEIEsATh COOCTBEHHYIO MO3UIMIO MO OTHONIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€

yYMEHHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEN C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMH
Y COLIMAJIBHBIM MOJIOKEHUEM;

TFOTOBHOCTh K COTPYIHHMYECTBY B IPOILIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCJIENOBATEIbCKUX 3aJlay, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB NpPH OOCYKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM e TEIHHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIEHTUYHOCTH,
naTpUOTU3Ma, YBaXKEHUS K CBOEMY HapoJly, UyBCTBA OTBETCTBEHHOCTH MeEpen
Ponunoil, ropnoctu 3a cBOM Kpail, cBOWO PonanHy, CBOW S3BIK U KYJIBTYDY,
MPOIILJIOE ¥ HACTOSIee MHOTOHAIIMOHAIBbHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 W MAMSATHUKAM
OpUPOAbI, JOCTHXKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TPYIE;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUICKHX Y4YEHBIX B CTAHOBJIEHUE U
pa3BuTHE OHMOJOrMHU, NMOHUMAHUS 3HAYCHHsS] OMOJOTMHM B MO3HAHMHU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

ujeiiHas yOexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUI0 M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHHE JTYXOBHBIX [IEHHOCTEW POCCUIICKOT0 HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOr0 OyayIIero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJUTENSAM, CO3/IaHHUIO CEMbU HaA
OCHOBE OCO3HAHHOT'O MPUHSITHUS LEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaIuLUsAMU HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIIECHHIA;

IIOHMMaHHUE OHOMOLMOHAIBHOIO BO3JAEHUCTBUSA JKUBOW IIpUpOABl U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)XEHHIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMIICHHE
NPOSIBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢puszuyeckoro BocnutaHusi, GopMHUPOBAHUA KYJIbTYPbI 310POBbS H
3MOUMOHAJIBLHOI0 0J1aronoJTyYusi:

NMOHMMaHHWE U peanu3alys 310poBOro M Oe3omacHOro olpas3a >KU3HU
(3mopoBoe  mUTaHWE, COOMIOACHUE TUTMEHWYECKHX TMpaBUJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATHUA M OTIbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHUMAaHUE LEHHOCTU TMPaBUJ HHIUBUAYAIbHOTO W KOJIJIEKTUBHOIO
0€30MacHOr0 MOBEJIEHUS B CHUTYalUsAX, YIPOXKAIOIMIMX 3J0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TOCJIEACTBUA M  HENPUATUS  BPEIHBIX  IPUBBIYEK
(ynorpeOieHus alnKorosisi, HApPKOTUKOB, KypeHusl );

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTePCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOMW JESITEIBHOCTU TEXHOJIOTMYECKONM M COLMATbHOM
HaANpPaBJIEHHOCTH, CIIOCOOHOCTD MHULIMAPOBAT, IUTAHUPOBATD u
CaMOCTOSITEIILHO BBIIOIHATE TAKYIO JIE€ATEIbHOCT;

UHTEpPEC K pas3audabiM cdepaMm mpodecCHOHATBHOW eATEeIhHOCTH,
YMEHHUE COBEPILIATHh OCO3HAHHBIN BBIOOp Oyaymieil npodeccuu U peanu3oBbIBaTh
COOCTBEHHBIE )KM3HEHHbIE TUIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUI0 M CaMOOOpPa30BAHMIO HA
NPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOTH4€CKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;



MOBBIILIEHUE YPOBHS JKOJIOIMYECKOW KYJbTYphl: NMPUOOPETEHUE OMbITA
IUIAHUPOBAHUS IIOCTYNIKOB W OLICHKH KX BO3MOXHBIX IOCIEACTBHNA JUIS
OKPYXaOIIEH CPEIIbL;

OCO3HAaHME TI100aJTBHOr0 XapakTepa HKOJIOIMUYECKUX MpoOJeM U MyTel hx
pElIeHMUS;

CIIOCOOHOCTh HCIIONIb30BaTh NPHOOpETaeMble TPH HU3yYEHUU OHWOJIOTHUU
3HAHMSI U YMEHMS TNpPU PEUIEHUU MpOOJEM, CBS3AHHBIX C PALMOHAIBHBIM
OPUPOAOIIONIb30BaHUEM (COONIOZEHUE TpaBUJ TOBENECHUS B  MPHUPOJE,
HaIpPABJIICHHBIX HA COXPAaHEHUE DPABHOBECUS B JKOCHCTEMAX, OXpaHy BHUJOB,
AKOCHCTEM, OMochepsl);

AKTUBHOE HENPUATHE JECHUCTBUM, MNPUHOCIIIMX BPEI OKPYKAIOLIEH
NPUPOJHON Cpefie, YMEHUE MPOTHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTHUECKUE
MOCIIEJICTBUSA MPEANPUHUMAEMBIX JIEUCTBUI U MPEJOTBPAILIATD UX;

HaJIM4YME Pa3BUTOTO HKOJIOTMYECKOIO  MBIIUICHHS, 3KOJIOIMYECKOM
KYJbTYpBl, OIbITA AEATEIBHOCTH 3KOJOTMYECKOW HANpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMHU B IMO3HABATEIIbHOW, KOMMYHUKATUBHON U COLIMATILHOM
OPAKTUKE, TOTOBHOCTM K YYacCTHUO B IPAKTUYECKOM  JEATEIBbHOCTH
AKOJIOTMYECKOI HANpPaBIEHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOT'O Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIHCKOW KYJIBTYPHI KaK CPEICTBA
B3aUMOJECHCTBUS MEXAY JTIOJbMU U MTO3HAHUS MUPA;

MOHMMaHWE crhenu(uKd OWOIOTUHM KaK HayKd, OCO3HaHHs €€ ponu B
(opMHUPOBaHUHU PALMOHAIBHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU LETOCTHOIO
Npe/ICTaBlIeHUs 00 OKpY)KaroIleM MUpPE KaK O €AMHCTBE MPHUPOAbI, YeJIOBEKA U
o0OuIecTBa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEM M pElIEHUH MNpodiieM
COXpaHEHUs! TPUPOJAHOIO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJI1 COBPEMEHHOW ITUBUIU3ALINHN:
oOecriedeHus: HOBOI'O YPOBHSI Pa3BUTHs MEIUIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pPECypCHble MPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MIOMCKA MyTEe BbIXOJA U3 TJIO0ATBHBIX IKOJIOTHYECKUX MTPOOIEM
U obecrieueHus Tmepexofa K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IOJIYYEHUHU OHMOJIOTMYECKMX 3HAHUH B LEISIX
HOBBIIIEHUST OOIIeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKUUMOHAJIBHOM  TIPAMOTHOCTH  OOydYarolmuxcs,
dbopmupyemoit npu U3y4eHur OUOJIOTUH;

INOHMMaHUE  CYIIHOCTM  METOJOB  [O3HaHUS, MHCIOJIb3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydyaeMble 3HAHHS IS
aHanM3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEr0 MUpa U MPOUCXOJAUIUX B HEM
U3MEHEHHI, YMEHHUE JiefaTh 0OOCHOBAHHbBIE 3aKJIIOUCHUSI HA OCHOBE HAyUYHBIX
(akTOB M UMEIOIIUXCS JaHHBIX C LIEJIbIO MOIYyYEHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIBHO UCIOIb30BaTh OMOIOTUYECKUE 3HAHUS ISt
pelieHus Npo0JieM B pealbHbIX KU3HEHHbBIX CUTYALIUAX;

OCO3HaHUE IIEHHOCTH HAY4YHOU JESITEIbHOCTH, TOTOBHOCTh OCYIECTBISAThH
INPOEKTHYIO U UCCIIEI0BATENBCKYIO e TEIbHOCTh MHAUBUAYAJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO H
caMO00pPa30BaHUIO, K aKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHHMI MO OHOJIOTMU B
COOTBETCTBHUHM C KU3HEHHBIMU ITOTPEOHOCTAMU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yiabTaThl ~ OCBOEHUS  y4yeOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 1Jis1 (OPMHUPOBAHUS MHUPOBO33PECHUS
OoOyyYarommxcss  MEXAUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIEHAayYHbIE
MOHSITHS, OTPAXKAIOIUE LEIOCTHOCTh HAYYHOM KapTHUHBI MUpA U clenuuxy
METOJIOB TIO3HAHHUSA, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrusi, SBJICHUE, MPOIECC, CUCTEMA, HAY4YHbIH (akT, NPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBAaHUE, HAONIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT U JAPYTHX), VHUBEpCcalbHble  y4yeOHbIe  JCHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PpETyJIATUBHBIEC), 00ECIEUNBAIOIINE
dbopmupoBanue (HyHKIIMOHATLHON TPAMOTHOCTH M COIMAIBLHON KOMITETEHIIUU
0o0y4Yarommxcsi, CHOCOOHOCTh OOYYaloIMXCsl  UCIOJIb30BaTh  OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHUA W  YHHUBEPCAIbHBIE
y4eOHBIC IEUCTBHSI B TIO3HABATEILHOW U COIMATIBHOM MPAKTHKE.

MeranpenMeTHbie pe3yibTaTbhl OCBOEHUS MPOTrpaMMbl CPEIHETO OOIIEero
00pa3zoBaHus JIOJHKHBI OTPAXkKaTh:

OBjajenne  yHUBEPCAJIbHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JACHCTBHUS:



CaMOCTOSATENTbHO  (hopMynupoBaTh U aKTyaJIM3UPOBATH  MPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUM MPUEMBI JOTUYECKOTO MBIIUICHHS
(ananu3a, cuHTE3a, CpaBHEHMs, KiaccuduKanuu, 0O0O0OIIEHMs), pPaCKPbIBATH
CMBIC]T OHMOJIOTMYECKUX TOHSTHH (BBIAEIATh MX XapakTepHbIe MPU3HAKH,
YCTaHaBJIUBATh CBSI3U C APYTUMH ITOHATUSAMH);

ONpeAeNiaTh LETU JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTb pEe3YyJbTaThl JAESITEIbHOCTH C IOCTaBJIECHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS i OOBSICHEHHS (PAKTOB H
SIBJICHUU )KUBOU IPUPOJIBL;

CTPOUTH JIOTHYECKUE paCCYXICHHUS (MHIYKTUBHBIC, NIEyKTUBHbBIC, IO
aHAJIOTUH), BBISBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B PacCMaTPUBAEMBIX
ABIICHUSIX, (DOPMYJIUPOBATH BHIBOJBI M 3aKIIOUCHHUS;

NPUMEHATh  CXEMHO-MOJEJbHBIE  CPEICTBA Il MPEACTABICHUS
CYILECTBEHHBIX CBSI3€M M OTHOILLIECHHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKKe IPOTHBOPEYMI PA3HOTO POJA, BBIABICHHBIX B  Pa3JIMYHBIX
MH(OPMALMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHHs MPOOJIEMbI C YUYETOM aHAIN3a UMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pE3yNbTaTOB LIEJSM, OLIEHUBATh PUCKHU MOCIIEICTBHIA N€ATEIbHOCTH;

KOOPJUHUPOBATb M  BBINOJHATH pabOTy B YCIOBUSX PEAIbHOrO,
BUPTYAJIbHOTO M1 KOMOMHUPOBAHHOI' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEIOBATEIbCKHIE NeiiCTBHUSA:

BJIaJ€Th ~ HABBIKAMM  Y4€OHO-MCCIENOBAaTEIbCKOM M IPOEKTHOM
NESATENbHOCTH, HABBIKAMHM  pa3peuieHusi MpoOJeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOMCKY METOJOB PELIEHUS NPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB IMO3HAHMUS;

UCIIOJIB30BATh PA3JIMYHbIE BUIBI JIESITEIBHOCTH IO IMOIYYEHHIO HOBOTO
3HAHMSI, €r0 MHTEPIpETaIi, MPeoOpa3oBaHUI0 U MPUMEHEHUI0 B YYEOHBIX
CUTYaIUsIX, B TOM YHUCII€ IPU CO3AaHUU YUE€OHBIX U COIIMATBHBIX IPOEKTOB;

(opMUpOBaTh  Hay4HbBId  THUI ~ MBINUIEHUS,  BIAJAETh  HAy4YHOU
TEPMUHOJIOTHUEN, KIIOUEBBIMHU MOHITUSMHA H METOJIAMU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJa4Ml B 00Opa3oBaTENbHOU
NESATENbHOCTH U KU3HEHHBIX CUTYalUsX;



BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U W aKTyaJIM3UpPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ peIlleHUs, HAXOJUTh apryMEHThI ISl TOKa3aTelbCTBa
CBOMX YTBEP)KIICHHIA, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIOJYYCHHBIE B XOJIC€ PEIICHHS 3a7addl pPe3yJIbTaThl,
KPUTHUYECKH OIICHWBATh HMX JOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHCHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IEJICHANIPABICHHBIN MMOUCK MEPeHOca CPEJCTB U CIOCOO0OB
JENCTBUS B MPOPECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCHUTh 3HAHWS B MO3HABATEIHHYIO U MPAKTHUECKYIO 00JacTh
KU3HECATCIbHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, TIpeJIaraTh OPUTHHAIBHBIC TIOJIXOBI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) paGora c nnpopmanueii:

OPUEHTHPOBATHCSI B PA3NIMYHBIX HUCTOYHHKAX wWHpopMammu (TeKcTe
y4eOHOTrO 1MOCOOMs, HAyYHO-TIOMYJISIPHOM JUTEepaType, OHOIOTHYECKUX
CIOBapsiX M CHpPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B HHTepHeTe),
aHANMM3UPOBATh WH(POPMAIIMIO PA3TUYHBIX BUAOB W (GOPM TMPEACTABICHHUS,
KPUTHYECKU OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

dbopMyIHpOBaTh 3aNIPOCHI U IPUMEHSThH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
orOope Ouonornyecko uHPOpMaIMK, HEOOXOAUMOW Jisi BBITIOJIHEHUS
y4eOHBIX 3a]1a4;

NpPUOOPETATh OMBIT MCIOIb30BAHMS WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUW, COBEPIICHCTBOBATh KYJIbTYPYy aAKTHBHOTO  HCIOJIB30BAHHS
Pa3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpPMY TIPEACTaBICHUS
ouosornueckod wuHpopmanuu (cxeMmbl, TpaduKu, JUarpamMMbl, TaOIUIbI,
PUCYHKH U IPYTOE€);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KayecTBE CpEIACTBa Tpu paboTe ¢
Ononornueckoil wWH(pOpMaIHe: MPUMEHITh XUMHUYECKHe, (U3HUecKue u
MaTeMaTUYECKHEe 3HAKA U CUMBOJIBI, POpPMYJIbI, aOOpeBHATYpy, HOMEHKIIATYPY,
WCIIOJIb30BaTh W TPEOOpPa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJAQJICTh  HAaBBIKAMH  pACllO3HABaHWUS W  3allUThl  MH(pOpMAIIHH,
UHGOPMAITMOHHON 0€30MacHOCTH TUYHOCTH.



OgBianeHue yHMBepPCAJIbHBIMH KOMMYHHUKATUBHBIMU 1eHCTBUSIMM:

1) o6menmue:

OCYLIECTBJISITh KOMMYHHMKallUM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JIMAJIOre MM JUCKYCCHU MO CYHIECTBY OOCYXIaeMOW TEMBbl
(yMeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCUTEIIbHO
BBITNIOJIHEHUS MIPEJIaraéMou 3aa4d, yYUThIBaTh UHTEPECHI U COIVIACOBAHHOCTH
MO3ULUK JPYTUX YYACTHUKOB AUAJIOTA UM AUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpeACcTBa OOIIEHUS, MOHUMAaTh 3HAYCHUE
COLIMAIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHMS KOH(IMKTHBIX CUTYalUH,
YMEThb CMATYaTh KOH(MIUKTHI U BECTH TIEPErOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMU OOILIEHUS U B3aUMOECHCTBUS, TIOHUMATh
HaMEpPEHUs JPYTUX JIIOACH, TMPOSBIATH YBAXKUTEIBHOE OTHOLICHHE K
co0eceIHUKY U B KOppPEKTHOU (hopme (HopMynHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS eITeJIbHOCTh:

NOHMMaTb M MCHOJB30BaTh  IPEMMYINECTBA  KOMAaHIHOW U
WHAUBUAYAJIbHOM pabOThl NpH  pEUIEeHUHM OHOJOTMYECKOW MpoOJIeMbl,
000CHOBBIBATH HE00XOIUMOCTh IIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICHCTBUS MIPU pELIEHUH yueOHOU 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHUCTBUN C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)K0r0 YjeHa KOJJIEKTHBA;

OpUHUMATh II€JIM COBMECTHOM JESTENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JOCTUKECHUIO: COCTABJIAThH IUIAH JCUCTBUU,
pacnpenensTh poiad ¢ y4€TOM MHEHMH YYaCTHUKOB, OOCYKIaThb PE3yJbTaThbl
COBMECTHOI padoThI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJAJa M KaXKJOr0 yYaCTHHKA KOMaH[bl B
00U pe3ysIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3ULUUU HOBH3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TO3UTHUBHOE CTPATETMUECKOE ITOBEIACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIBHBIMH PEryJIsiTHBHBIMH 1eHCTBUSIMU:

1) camoopraHu3anusi:

UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS JUIsl BBIABICHUS NPOOJIEM U HX
pellIeHus B )KMU3HEHHBIX U YU€OHBIX CUTYaIUsIX;



BbIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHWUU IIEJIEBbIE M CMBICIOBbBIC
YCTAaHOBKH B CBOMX JEHCTBHUSAX U MOCTYIIKAaX I10 OTHOLIEHUIO K KUBOU IPUPOJIE,
CBOEMY 3JI0POBBIO U 3[I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO ~ OCYILIECTBJATH  IMO3HABATEIBHYIO  JIESITEIbHOCTb,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (POPMYJIHMPOBATH COOCTBEHHbIE 3a7a4d B
00pa30oBaTeIbHOM NEATETFHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEHIeHUs NpoOJieMbl € Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUIM;

JABaTh OLICHKY HOBBIM CUTYyallUsIM;

pacmMpATh paMKH  y4eOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHN M,

JeNiaTb ~ OCO3HAHHBIA ~ BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO LIIUPOKOW 3PYIHULIMH B
pa3HbIX 00JIACTAX 3HAHMM, MOCTOSHHO MOBBIINIATH CBOW 0OOpa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsiIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJaJCTh HABBIKAMHM IIO3HABATEIIBHOW peQIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JACUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBAHM, UCIIOJIb30BaTh MPUEMBI pedIeKCUH JJI OLIEHKU CUTYalluu, BhIOOpa
BEPHOI'0 pELICHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO NPUHUMATh PEUICHUS MO0 X
CHWKEHHIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYruX IpU aHalIU3€ pe3yJIbTaTOB
NEeATENbHOCTH;

3) npuHsiTHE CeOs M IPYTUX:

MIPUHUMATH Ce0sl, MTOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTUX IIPU aHAJU3€ pE3yJIbTaTOB
NEeATENbHOCTH;

MIPU3HABATH CBOE MIPABO U MPABO JPYIMX Ha OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTOro YEIOBEKa.



NPEJMETHBIE PE3YJIBTATHI

[IpenmerHsie pe3ynbraThl ocBoeHUs: nporpammbl COO mo OGuonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crHenupuyeckre Juisi y4eOHOro mnpeamera
«buonorus» HayuyHblEe 3HAHHS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOEHHUIO,
MHTEpHpEeTallud M NpeoOpa3OBaHMIO 3HAHUM, BBl JIEATEIBHOCTH IO
NOJYYEHUIO HOBOT'O 3HAHMSI M NPUMEHEHUIO 3HAHUM B PA3IMYHBIX Y4EOHBIX
CUTyallUsIX, a TaKKe B PEAJIbHBIX JXU3HECHHBIX CHUTYalMsX, CBSI3aHHBIX C
Oouonorueil. B nmporpamme mpenMeTHble pe3ysabTaThl MPEACTABIECHBI IO TOAAM
00y4eHusl.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPaXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJIM OHWOJIOTMH B CHCTEME
HAay4YHOI'O 3HAaHHUA €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCUMCKHMX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Ppa3BUTHE OMOJIOTUH,
(yHKIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JJIsl pELIECHUs KU3HEHHbBIX 33/1a4;

YMEHUE PacKpbIBaTh COAEpPKaHHE OMOJIOTMYECKUX TEPMHUHOB U TMOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (O0OMEH BEIIEeCTB U MpeBpalicHue
SHEPIrUM), TOMEOCTa3 (CaMOperyJisius), ypOBHEBas OpraHHW3alusl >KHUBBIX
CHCTEM, CaMOBOCITPOU3BEICHUE (penpoaykuus), HACJICICTBEHHOCTD,
M3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHUE Hu3JIaraTh OHMOJIOTrHYEecCKHWe Teopuu (KJIETOYHAsl, XpPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHAs J0rMa MOJEKYyJIsApHOW Ouosmoruu), 3akonsl (I
Memngens, T. Moprana, H. 1. BaBuiioa) u yueHus (0 eHTpax MHOrooOpasus 1
OPOUCXOXKIEHUsI KyJIbTypHbIX pactenud H. W. BasunoBa), omnpenensiTh
TPAHUIBI KX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METO/IaMU HAyYHOTO [MO3HAHUS B OMOJIOrMH: HaOII0IeHNE
Y OIIMCAHHE KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUM, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBWKEHHUE TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIMYWHAMH, OOBSICHEHUE MOIYYCHHBIX
pE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUM U 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJBI HA OCHOBAHWU ITOJTyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBIJIETATh CYLIECTBEHHBIE PU3HAKU BUPYCOB, KIETOK MPOKAPHUOT
U 3YKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTHU
IpoIeccoB: 0OMEHa BEIECTB U MPEBPAILlEHUs] SHEPTUHU B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOT0 M HHEPreTMYecKOro oOMeHa, XeMOCHMHTE3a, MHUTO03a, Meio3a,



OIUIOAOTBOPEHUS, PA3MHOKEHHS, WHIWBUAYaJbHOIO pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATh MOJYYEHHBIE 3HAHUS JJIs1 O0BSICHEHUSI OMOTOTMYECKUX
IIPOLIECCOB U ABJIEHUM, ISl IPUHATHS IPAKTUUECKUX PEMIEHUN B IOBCEIHEBHOM
KU3HA C 1ENbI0 OOecredeHus: 0€30MacHOCTH CBOETro 370POBBbS M 3/I0POBbS
OKPY)KAIOUIUX JII0JIe, COOJII0JAEHUSI HOPM TIPAMOTHOIO IIOBEJICHUS B
OKpY’Karolel MpUpoaHON cpele, MOHMMaHue HEOOXOAMMOCTH UCIIOIb30BAHUS
JOCTH)KEHUW COBPEMEHHON OMOJIOTUU U OUOTEXHOJIOTHH JJIsi PalliOHAJIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh >JIEMEHTAPHbIE TE€HETUYECKUE 3a/Jaud Ha MOHO- H
JUTHOPUAHOE CKPELIMBAHME, CLEIJIEHHOE HAClIeJOBAaHUE, COCTABISITH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAaHUS JIJIsl IPe/ICKa3aHusl HACIIeJOBaHUs IPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMIOIHATH JIa0OpaTOPHbIE U MPAKTHUYECKUE padOThI, COONIOAATh
npaBuiia rpu padbote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUUECKU OILICHHBaTh M HMHTEPIPETUPOBATh HH(POpPMALIUIO
OMOJIOTUYECKOTO COJIep KaHMsl, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3NMYHBIX MCTOYHUKOB (CpeACTBA MAacCcoBOM HMH(pOpMalMH, HAY4YHO-
MOMYJISIPHbIE MAaTepUajbl), ITUYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OuoI0TuY, MEAUIIMHE, OUOTEXHOJIOT UK,

yMEHHE CO037aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIICHHS,
0o000masi OUONOTHYECKYI0 HH(POPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB,
IPAaMOTHO HUCTOJIL30BaTh MOHATUNHBIN anmapaT OMOJIOTHUH.

[IpenmerHbie pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHWK O MECT€ W pOJIM OWOJIOTHH B CHCTEME
HAy4YHOrO 3HAHMUSI €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHICKUX H 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH,
(yHKIMOHAIBHOW IPAMOTHOCTH YEJIOBEKA JIsl pELICHUs KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBaTh COAEpKaHWE OMOJOTMYECKUX TEPMHUHOB U TOHSTUMA:
BUJl, TOMYJAIUS, TEHO(DOHA, OHBOIIOLMS, ABWXKYIME CWIbl ((pakTopsl)
ABOJIIOLUH, PUCIIOCOOTICHHOCTD OpPraHU3MOB, BUJI000pa3oBaHue,
AKOJIOTHYECKHUE (DAKTOPHI, IKOCUCTEMA, IPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI,
[eny MUTaHus, SKOJIOrHYecKas mupamMuia, 6uoreoreHo3, ouocdepa;

yMEHHE u3JaraTh OMOJOTUYECKHe Teopuu (PBOMIOIMOHHAS Teopus Y.
JlapBrHA, CHUHTETHYECKas TEOpHUsl HBOJIOLMH), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HANpaBlICHUU U



nyreit ’Bomonuu A. H. CeBepiioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHUE BJIaJIETh METOJaMU HayYHOTO MTO3HAHUS B OMOJIOTHHU: HAOIIOACHU €
Y ONTUCAHUE KUBBIX CUCTEM, IIPOIIECCOB U SIBJICHU, OpraHu3alus U MpOBECHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIIBIKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHUE TMOIYYCHHBIX
pe3yJabTaTOB, UCIOIL30BAHHBIX HAYUYHBIX MOHATHUM, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUH TMOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPHU3HAKH CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BWJOB, MOMYJSAIUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OpPraHU3MOB, JIEUCTBUSI DKOJIOTMUECKUX (aKTOpPOB Ha
OpraHU3Mbl, TEPEHOCAa BEIIECTB U I[OTOKA OHHEPruM B IKOCHUCTEMAX,
AQHTPOTOTEHHBIX M3MEHEHUN B JKOCHUCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa
BEIIECTB U OMOr€OXMMUYECKHUX IIUKIIOB B Onocdepe;

yMEHHUE PUMEHSTh MOJYYCHHBIC 3HAHUS IS OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SABJIEHUM, ISl IPUHATHS IPAKTUUECKUX PEMIEHUN B IOBCEIHEBHOM
KU3HU C LENbl0 oOecredeHus 0€30MacHOCTH CBOEro 370pPOBbS M 3/10POBbS
OKPYXAIOIUX JIIOZIel, COOJIOJIEHUST HOPM TPAMOTHOTO TIOBEJEHUS B
OKpYXarollen MPUpOIHON cpee, MOHMMaHuEe HeOOXOAMMOCTU HUCTIOIh30BAHUS
NOCTHKEHUN COBPEMEHHOU ounonoruu IS paLMOHAIBLHOIO
IPUPOIONIOJIH30BAHUS;

yMEHHE peuiaTh JJIEMEHTapHbIe OWOJOTMYECKUE 3a/1aud, COCTaBIISTH
CXEMBbI MIEPEHOCA BEUIECTB U SHEPTUHU B SKOCUCTEMAX (1[E€MU MUTAHUS);

YMEHUE BBITTONHITH Ja00paTOpHBIE U MPAKTHYECKHE pabOThI, COOMIOAATh
npaBWiIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKU OLIEHMBaTh M MHTEPIPETHPOBATH HHOOPMAIHUIO
OMOJIOTUYECKOTO CONEepIKaHMs, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUA W3
pa3IMUHBIX HUCTOYHUKOB (CpeacTBa MaccoBOM uHGOpMAlUM, HAyYHO-
NOMYyJIsIpHbIE  MaTepHalibl), paccMaTpUBaTh TJIOOAJTBHBIE 3KOJOTMUYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHUE CO37]aBaTh COOCTBEHHbBIC MHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mass OUONOTHYECKyI0 HWH(MOPMAIMI0O U3 HECKOJbKUX HCTOYHHUKOB,
IPaMOTHO MCTIOJIb30BaTh MOHSATUUHBIN anmapat OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBIE
HanmMeHoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (1upp )
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bu6mmoreka [IOK
! brosorus kak Hayka 2 05 https://m.edso0.ru/7f41¢292
2 JKuBbIe CHCTEMBI M X OpraHu3alus 1 bubmmorexa [IOK
P H https://m.edso0o.ru/7f41¢c292
3 XUMUYECKUH COCTaB U CTPOCHHE KIICTKU 8 1 bubmmorexa LIOK
P https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
4 XK
MBHEACATEILHOCTE JICTIH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXKEHNE 1 UHAMBUAYAIbHOE Pa3BUTHE bubnnorexa [IOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M N3MEHYHBOCTh 3 15 bubmuorexa [IOK
OpraHM3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubnuotexa [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
bubmmoreka [IOK
8 Peseparioe Bpems . https://m.edso00.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOTPAMME
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11 KVIACC

KomnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IIpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
bubmuorexa [JOK
! IBOMIOUHOKAs GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE )KU3HU Ha 9 05 bu6mmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OpraHH3MEI i OKpYHAIOLas cpeia ° 1 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4
Coo01miecTBa 1 SKOJIOTUUECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bub6moreka [IOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETH

HUHTEPHET



