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1.COAEP KAHUE YUYEBHOI'O IIPEIMETA «BHUOJIOI'US»
(BA3OBBI YPOBEHD)
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruun B (HOpPMUPOBAHUM COBPEMEHHOM HAyYyHOM KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOJIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
TAHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Koasnos, /[x. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTobl MO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktruueckas pabora Ne 1. «Mcmonp3oBaHHME pa3IUYHBIX METOJOB MpH
M3Y4YCHUU OMOJOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPTraHU3AIUSA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aINN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHIT), OnocepHBIi.

JdeMoHCcTpanuu:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3alAA
YKUBOU IPUPOIBDY.

O6opynoBanue: moaenb MmoJiekyibl JJHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHYECKHE 3JIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI W MHUHEPAIbHBIX BeHIECTB B KieTke. l[loxmepxkaHue
OCMOTHUYECKOI0 OanaHca.

benku. CoctraB u ctpoeHne OelKOB. AMUHOKHUCIOTHI — MOHOMEPBI OEIKOB.
He3aMeHnMble 1 3aMEHUMbIE AMUHOKUCIOThl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJeKynbl (MepBUYHAs, BTOPUYHASl, TPETUYHAS H
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIMHN OEIKOB.



depMeHTHl — OwWomorumdeckne Kartanusatopel. CtpoeHme (epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuguuHoct. Kodepmentsl. BuramuHsbl.
OTnuuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoawl: MoHOcaxapuabl (TaOK03a, pubo3a ©  Ae30Kcupudo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmai, TJIUKOTEH,
1eJUT0J1032a). bromorndeckue PyHKIIUK YTIIEBOIOB.

Jlunuasl:  Tpurmuuepunabl, Qocdomunuasl, crepouabl. [ 'uapoduibHO-
ruapopoOHble cBoiicTBa. buonormueckne @yHkuumym JaunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCTIKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHH.

Hyxkneunoseie xucnorsl: JIHK u PHK. Hyxneornnsr — MoHOMEpSHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JIHK. Crpoenune u pynknuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[uTonorusa — Hayka o kierke. Knerounas teopust — mpuMep B3anMOIECUCTBUS
ujei u (pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUCHUS KIETKH.

Knerka xak 1enoctHass >kuBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHYTasl HapyxHas MemOpana, moJiekysbl JIHK kak reHetmueckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tunbel KJIETOK: »JyKapuoTHYeCKas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMSL PACTUTENIBHOM, >XUBOTHOW U
rpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢dbyukiuu. [nasmatuyeckas memOpaHa, e€ cBoiicTBa u pyHKuuH. [{uTomnazma u eé
opranousipl. OnHoMemOpanHbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
nu30ocoMbl. [loayaBTOHOMHBIE OpPraHOWbI KIETKU: MHUTOXOHAPHUH, IUIACTHUIBL.
[Ipoucxoxknenne MUTOXOHApHWM u TiacTua. Bunel mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMU OPraHOU OB KJIETKU. BKitoueHus.

SAnpo — perynsaropubiii 1ieHTp KieTku. CTpoeHHe sapa: suepHas 000JI0YKa,
KapHoIlUla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lUlneiinen, P. Bupxos, /Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHX JJIEMEHTOB B  HEXHBOU
npupoe», «PacnpeneieHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuter u cxembl: «llepuoamueckas TabNHMIIAa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbIY, «buocunTes 0enka», « CTpoeHue MOJIEKYJIIbI OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucinotsl. JJHK», «CtpoeHne MoieKybl



AT®y», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUE KUBOTHOU KIIETKU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue szipa KIEeTKu», « YIeBoAbD), «JIMmuasD.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE HJisi MPOBEICHUS
HAOJIOACHUM, W3MEPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPacTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 1. «/3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpOE€HHsI KIETOK pacTeHH,
KUBOTHBIX M OAaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax U ux
OMHCAHUEY.

Tema 4. ’)KuzHeneATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WK METa00Iu3M. ACCUMUIAIMS (TUIACTUYECKU OOMEH) U
JUCCUMMWIISIIUSL (SHEpPreTuyeckuii oOMEH) — JIB€ CTOPOHBI €IMHOI0 IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUud B TOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTpOoGHBIN U reTeporpodHbIid. Poinb GpepmenTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunTte3. CperoBas u TeMHOBasg (a3pl (¢oTtocuHTe3a. Peakuuu
dhorocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BausiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHUSI €T0
IPOJIYKTUBHOCTHU y KyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEeMOCUHTE3UPYIoIUe OakTepruu. 3HAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTnueckrii oOMeH B KjeTKe. PaciiernsieHue BeIecTB, BbIACICHUE U
aKKyMYJMpPOBAaHME DSHEPrUM B KIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'muxonu3. bpoxkenne u ero Buubl. KuciopogHoe oxucieHHE, WIM KIETOYHOE
JIbIXaHUE. OKucIuTeNbHOE dbochopuaupoBanue. D¢ HeKTUBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuyHoro cunre3a. [‘enernueckas wunHbopmanus u JIHK.
Peanuzanusi renernueckol uHpoOpManuu B KIETKe. ['@HETHMUECKUHA KOl U €ro
cBoiicTBa. TpaHckpunius — Matpuunbiii cuate3 PHK. Tpancnsiius — 6uocunTes
Oenka. Ortanbl TpaHcisiuu. KomupoBanue amuHOKuCHOT. Pomb pubGocom B
OounocuHTe3e Oenka.

Hekinerounsie ¢popMbl ku3HU — BUpYChl. McTopus otkpbsiTus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOSGHHUS © JKH3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHuid, KUBOTHBIX W UYEJIOBEKAa, BBI3HIBAEMBIE
Bupycamu. Bupyc nmmyHnoxaedunura yenoexka (BUY) — Bozoynurens CII/da.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. Y. iBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tumel muTaHuss», «MeTabomm3am», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Xiopormmracty, «Potocuntesy, «Ctpoenune JITHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupycoe», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-ammiukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PazMHOKeHNe 1 HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, wiM >KH3HEHHBIM UK KiIeTkd. MHTepdasza m MuUTOS3.
[Ipoueccrl, mpoTekatomue B uHTep(daze. Pemnukaruss — peakiuss MaTpUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH HAO0Op — KapUOTHII.
JluniouaHblA WM TAlUIOUJHBIA ~ XpPOMOCOMHBIE  HaOoOpbl.  XpOMATHIBIL.
[{uTosornueckre OCHOBBI PAa3MHOXEHUS W HUHIAWBUAYAJIbHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenue kietkn — mMuto3. Cragun muto3a. [Iponecchl, mpoucxonsmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi ruOEIb KIETKH — allONTO3.

@DopMBI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U moyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: [JEJIEHUE HaJABOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CcropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHUE. MICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJI CEJEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIINYUS OT OECIIOIIOTO.

Meito3. Cranuu Mmeio3a. Ilporecchl, nNpoucxoadiine Ha CTagusix Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorundeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie »xene3bl: CEMEHHUKH M Au4HUKH. OOpa3oBaHHEe W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u[l, SHUIEKJIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCcoOCHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo3ouaoB. OTuiogoTBOpEeHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHe  (OHTOreHe3). OMOpPHOHAIIBHOE  pa3BUTHE
(amMOpuorenes). Jrtanbl SMOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisnus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HemnpsaMoe (JInuyuHOuHOeE). BiusHue



Cpenbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU Pa3BUTHS.

JleMoHCcTpanuu:

Tabmuuet m cxembl: «DOpMBl Pa3MHOXKEHUSI OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkietku Oaxtepuit», «CTpoeHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit mukim», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsmoe u HenpsMOe pa3BUTHEY, «l amMeTOreHe3 y MJIEKONUTALIUX U
4yea0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENAPATHI «Cnepmarozonasl
MJICKOMUTAIOIIETO», «SUIEKIeTKAa MIICKOMUTAoNEro», «Kapuokuues B KJETKax
KOpElIKa JyKa», MarHUTHAas MOJEJb-alIuivKanusa «J/leeHne KIeTKu», MOJEIb
JIHK, monens MeTadazHON XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmiomeHme MmTO3a B KIETKaX KOHYHMKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIpENaparaxy.

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHS IOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmet u 3amaum reHeTuxku. Mictopus pa3BuTusa reHeTuku. Poss nuronoruu
U OMOPHOJIOTMM B CTAHOBJICHUM T€HETHKU. BKJaj pOCCHMCKUX W 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPUAOJIOTHYECKUM,
LUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHUeCKUi). (OCHOBHBIE T'€HETUYECKUE
noHATHS. [ eHeTnUeckass CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMax CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACTIEIOBAHUA MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonorubpugHoe ckpenBaHiue. 3akoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
['unoresa yuctorel ramer. [1oaHOE M HEMOJTHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOIO  HacleJ0BaHUs
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
Ananusupyrolee ckpemupanue. Mcrnonp30BaHnne aHAIM3UPYOIIETO CKPEIUBAHUSA
JUTSI OTIpE/ICTICHUS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHHMIO T'€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOoMOCOMHas TEOPHsI HACJIEACTBEHHOCTH. | €HETUYECKHE KapThI.



I'enernka mosa. XpoMOCOMHOE OINPENENICHUE MoJia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporameTrHble oOpraHusMmsbl. HacienoBanue
IPU3HAKOB, CLEIUICHHBIX C IIOJIOM.

N3meHnunBOCTh. BHIbl HK3MEHYMBOCTHU: HEHACEICTBEHHAS U HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapualimoHHbIN psijJl M BapualliOHHAs KPUBasl.
Hopma peakumnu npusHaka. KolMuecTBEHHbIE M KAaYECTBEHHBIE NPU3HAKK M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBeHHasi, wiM TE€HOTHIHMYECKAs, W3MEHUYMBOCTh. KoMOWHaTHBHAS
W3MEHYMBOCTh. Meio3 U TOJOBOM TMpOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHUYMBOCTU. MyTalmoHHast ”3BMeHYnBOCTh. Kiaccudukanus Mmytauuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpU4uHbBI MyTaluii. MyTareHabie (HaKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieACTBeHHOM n3menunBoctu H. . BaBuiosa.

BresanepHas HacneACTBEHHOCTh U U3MEHUYNUBOCTD.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOABI T'€HETHKHU
YeJIOBEKA: TeHeaIOTHYCCKUM, OIM3HEIOBEIN, IIUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKHUM. CoBpemeHHOE ONPEAEIECHUE TE€HOTHIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnencTtBeHHble 3a00yieBaHUSI 4YeJOBEKAa: TeHHbIE OO0JIE3HHU,
00JIe3HU C HACJEACTBEHHOM MPEApPACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHUIAKTUKY U JICUCHUSI TEHETUYECKUX
0osne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
T€HETUKH B MPEJOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBEKA.

JleMmoHCcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBunos.

Tabmuiet  u cxeMbl:  «MOHOTMOpPUIHOE  CKpelllMBaHUE U €ro
[IUTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS] M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpenuBaHuey,
«lluTtonornyeckue  OCHOBBI  JUTMOPUIHOTO  CKpellUBaHus»,  «Meho3y,
«B3auMoneiCTBUE QJUICNIBHBIX TE€HOB», «l€HETMYeCKue KapThbl pACTEHUM,
KUBOTHBIX U 4eNOBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HACJEeIOBaHUS,
CLUCIUIEHHOIO C mnoJioMm», «KapuoTumnsl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHUMBOCTWY», «MonudukanronHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: MopAeIU-anIUIMKauu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOMY», MHUKPOCKON W MuKporpenapar «J[pozodwmra» (HOpMa, MyTaruu
(bOpMBI KPBUILEB M OKPACKH Tela), repdapuid «I"opox mOoCeBHOIM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHast pabotra Ne 5. «3yuyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEUIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlaGopartopnas padora Ne 6. «M3ydenne MoauUKalIMOHHOW U3MEHUHUBOCTH,
NOCTPOCHHE BapUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW».

JlaboparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(puiabl HA TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBlieHME€ U aHAIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTUH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIUS.
Yyenne H. UW. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOT000pa3us
KyJbTYpHBIX pacTeHui. LIEHTpbl NpOUCXOXKAECHUS JOMAIIHUX XUBOTHBIX. COpT,
IIOpoJ1a, ITAaMM.

CoBpeMeHHbIE METO/bI CeleKUNUA. MaccoBbId 1 MHAMBUAYAJIbHBII OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa 3KCTEpbepa. BIM3KOpOICTBEHHOE
ckpeniBaHue — HUHOpuAMHr. Yucras auHus. CKpeluMBaHME YHUCTBHIX JIHHHIM.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIUHT.
Otnanénnas rubpummuzanus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHHE TOJIMILUIONJOB. JIOCTUXKEHUSI CENEKIMU PACTEHUM, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAsg HMHXEHEpHUs. IJTambl
co3ganus pexomObunantHoW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKECHUE PACTECHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

OKkojoruyeckue M 3Tudeckue  npodsembl. MO  —  reHeTHuyecku
MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

IToptpers: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxembl: Kapra «lIeHTpPHI MPOMCXOXKICHHS M MHOroo0Opa3us
KYJIbTYPHBIX pacTeHuit», «Iloposbl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenuity, «Otnanénnas rudpuanzanus», «Padorsl akagemrka M. @. BanoBay,
«Tomumnongus», «OObEeKThl OuoTexHonorum», «KiaeTouHele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHE: MYJISDKH TUIOJIOB M KOPHEIIOAOB UKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKOX03UCTBEHHBIE PACTCHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABl M JOCTHXKEHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHASE 0HOJIOT HSI.

[Ipennochuikn BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHHU. OBOJIOLMOHHAA
Teopusi U €€ MecTo B Ouoioruu. BiusHue 3BONIOIMOHHON TeOpuM Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa HBomonuu. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B MAJEOHTOJOTMYECKOM JIETONMMCH, TMEPEXOJHbIE (OPMBI.
buoreorpadgudeckue: cxoncTBo u paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyuds AMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIEC, AHAJIOTHYHbIE,
PYIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJIE/ICTBEHHOCTH ¥ OCHOBHBIX METa0OJMYECKHX MyTeH Yy Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMDKyIIME CHJIBI 3BOJIIOLMM BHJIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs W3MEHUYUBOCTD,
0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynasiuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymue cuibl ((hakTOphI) SBOIIONMK BHUJIOB B MPUPOJE. MyTallMOHHBIHI
npolecc ¥ KOMOWHATHMBHAsT W3MEHYMBOCTH. llomymsimoHHBIE BOJIHBI U JAperd
reHoB. M3ossuus u Murparusi.

EctecTBeHHbI1 0TOOp — HampaBisaOmMi  (pakTtop 3BomonUU. DOpMEI
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOdIONUU. [IpumMepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTAI[H.

Bun wu BugooOpasoBanue. Kpurtepunm Buma. OcHOBHbBIE  (DOpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOIrHYECKOe.

MaxkpooaBomnorusi. DopMbl  3BONIONUMU:  (QUIETHUYECKAsi, JTUBEPreHTHAs,
KOHBEpreHTHas, napasuiesbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxneHne OT HecleUUaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTuBHAs paguanus.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapeun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkensb, . Mrosuiep, A. H. CeBepiios.
Tabnuiel u cxembl: «Pa3BuTHE OPraHMYECKOro Mupa Ha 3emiiey, «3apoIbIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmel  OOprOBI  3a
cymectBoBanne», «EctecTBeHHBIN 0TOOPY», «MHOTO0Opa3ne COpPTOB PACTCHUINY,
«MHoroo6pazue  TOpoJ  >KMBOTHBIX), «ITonmynsauuny», «MyTaunoHnHas

U3MEHUYUBOCTHY», «ApoMopdossy, «Hamoananrauum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapuipyra nyrtemectBus Y.
JHapBuna», «bopbba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOIOTHUECKOE BHI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp TJIOJIOB M CEeMsH, KoJuieKuusi «l[IpuMepbl 3alIMTHBIX TPUCIOCOOJICHUN Yy
AKUBOTHBIX», MOJenb «OCHOBHBIE HANpaBJIEHHUS SBOJIOLUNY», 00bEMHAA MOJEIb
«CTpoeHue roJIoBHOrO0 MO3ra T0O3BOHOYHBIX).

buoreorpadguyeckas kapra wmupa, KoJuleKuusa «@DOpMbl COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepexpéct
XpOMOCOM», BJIaxHble Tmpenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpornpemnapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPBUILEB U
OKpacKH TeJa).

JlabopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopuasi padora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIOY.

JlabopatopHnas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U Pa3BUTHE KU3HU HA 3eMmJie.

JloHay4yHblE TPEACTaBICHUS O 3apOXICHUM >XU3HU. HayuHbpie rumoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOWOreHe3 MW MaHClepMusa. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKUX.
DKCIEPUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOH 3BoIoIMU. HavanbHbie Tamnsl
ouonornyeckoi sBomoruu. ['unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM M HX HBOIIOLMS.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llameo3olickas spa U e€ mepuoabl: KeMOpPUKCKU,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa U €€ NEPUOBI: TPUACOBBIN, OPCKUI, METIOBOM.

KaiiHo3omckass 3pa u €€ mnOepuoAbl: MAJICOTCHOBBIM, HEOrECHOBBIN,
AHTPOITOI€HOBBIN.



XapakTepucTuka KiMMaTa W TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0osiBIIeHUE, paclBET U BEBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYECKOro MHpA Kak OTpaxeHue 3BOIoNuU. (OCHOBHBIC
CHUCTEMATHYECKHUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMSA YeNIOBEKa. AHTPOMOJIOTUS KaK Hayka. Pa3BuTre npencTaBieHui o
MPOUCXOXKICHUM 4YeI0oBEeKa. MeToabl u3yuyeHus aHTpomnoreHeza. CxoACTBa U
pa3In4us 4EJIOBEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MOJOKEHNE YEIOBEKA.

JIBrkynme cwibl  ((akTopsrn) aHTpOIOreHe3a. Hacnencreennas
M3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 JKHU3HH,
U3TOTOBJICHUE OPYAUN TPyAa, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM Y BETBU 3BOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, YemoBek npsMoxoasmuid, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbIii. Haxonku HMCKOMaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHHUA, 00JACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeueckue packl. OcCHOBHBIE  OOJbIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickas),  Herpo-aBcTpajiowjaHas  (PKBaTOpHalbHas),  MOHTOJIOMJIHAS
(a3uaTcko-amepukaHnckas).  YepTsl  NPUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CyHIECTBOBaHMS. EJMHCTBO 4E€IOBEUECKHUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. WM. Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3aukHoBeHne CoTHEYHOM cUCTEMBI», «PasButue
opraHuueckoro mupa», «PactutenpHas KkieTka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kietka», «COBpPEMEHHas CHUCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE aHATOMHUYECKMX YEepPT CTPOCHHUS YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MAJICOHTOJOTUUECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YEJNOBEKay», «llpeBHenmmue moam», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JI0/IN», «HET0BEYECKHUE PACHD».

O6GopynoBanue:  Mymsoku  «[IpoucxoxkaeHue — denoBeka»  (OIOCTHI
aBCTpAJONMUTEKa, MUTEKAHTPOIA, HEaHJEPTaliblla, KPOMaHLOHIIA), CJICNKUA WU
M300pKCHHUSI KAMEHHBIX OpYyIui TEpPBOOBITHOTO dYeIOBeKa (KaMHH-YOMIEPHI,
pyomia, ckpebna), TreoXpoHOJOrHYecKas TaOnuIa, KOJUICKIUsI «DopMbl
COXPAaHHOCTU MCKOMAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktrueckas padora Ne 1. «M3ydeHne MCKOMAEMbIX OCTATKOB PACTCHUN H
KUBOTHBIX B KOJIICKIHSIX).



DKCKypcHUs «IBOJIOIUSI OPraHUYECcKoro Mupa Ha 3emje» (B €CTECTBEHHO-
Hay4HBIN WIN KpaeBEeIUECKUN My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:Kaias cpeaa.

DKoJIOrHs Kak Hayka. 3afadyd ¥ pa3aenbl 3KOJOTUH. MeTOobl 3KOJIOTMYECKUX
HCCJIEI0BAHNNI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHas,
BHYTPUOPraHU3MEHHasI.

Okonornyeckue (akrtopel. Kriaccupukamuss SKOJOTHYECKUX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME W aHTpONoreHHble. JlelcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTAaHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEWCTBHIO  Aa0MOTUYECKHX  (DAKTOPOB.
buonornueckue puTMBI.

buotnyeckue  ¢aktopel.  Bumel = OMOTHYECKMX ~ B3aUMOJICUCTBHIA:
KOHKYPEHI[US, XUIIIHUYECTBO, cuMOuno3 u ero ¢opmsl. [lapazutusm, koonepaius,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HadeHHEe OWOTHYECKUX B3aUMOJCUCTBUN i CyIIECTBOBAHUS
OpPraHHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU nomysanuu. OCHOBHBIE IMOKa3aTelu
MOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTHU MOMYISIUU U €€ PEryJIsiusl.

JemoncTpanum:

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

Tabmuupl 1 cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHCJIICHHOCTHU NOMYJISIUU HHDY30pUH-TYhenbk», «llumieBsie nenmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopartopnas pabota Ne 3. «Mopdosiornyeckre 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTAHH.

JlabopatopHast pabota Ne 4. «BnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktruueckas pabota Ne 2. «IloacyéT NI0THOCTH NOMYJSUUNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooOmecTBa 1 IKOJIOrH4eCKHE CHCTEMBI.

CooO1iectBO Oopranu3mMoB — OuoieHo3. CTpyKTypbl OuoOIleHO3a: BHI0Basd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-momuHantel. CBsi3M B
ouorneHose.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreornieHoze. DOYHKIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BElIECTB U MOTOK SHEPTHUHU B SKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OJKOCHUCTeMBI. [luieBbie I1emd W CEeTH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nupamMubl: MPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIALMSs, pazBuThe. CyKieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOHWHOTO
WM IIHPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe u X03sUCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak @akTtop ycroWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYyKTypa
ouocheprr. Kuoe BemectBo u ero (ynkmuu. OcobeHHOCTH OMochepb Kak
robanbHON 3KocucTeMbl. J[nHaMuuyeckoe paBHOBEcHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BellecTB 1 OMOT€OXMMHYECKUE IUKJIIBI 3JIEMEHTOB (yriiepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Omochepe 3emiin. AHTPOIIOreHHbIe H3MEHEHUs B Ouocdepe.
['mobGanbHbIE 3KOJIOrHYEeCKUE TPOOIIEMBbI.

CocyiiecTBoBaHuE MIPUPOBI u YEJI0OBEUECTRBA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycroitunBoctu Omnocdepsl. OCHOBaA paliMOHATBHOTO
YIpaBICHUS NPUPOJHBIMU pECcypcaMd W HUX HCHOoJb30BaHue. JlocTmkeHus
OHMOJIOTUHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Moptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabnuuel u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenopek», «IKocUCTEMA HTUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOro Jjeca», «buoneHo3 Bomoéma», «ArponeHosd», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCUCTBHUS HA IpupoAy», «BaxHeWmne HMCTOYHUKHU
3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BOA», «IlouBa — BakHEHIIas COCTaBIAIOIIASL
ounochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBsiil 3¢ dexT», «DaKkTopsl
PaAMOaKTUBHOTO 3arps3HeHus Ounocdepb», «OOmas cTpykrypa Ouochepsn,
«PacnipocTpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azora B mpUpoAe».

O6opynoBanue: Mopenb-anmukanus «Tunudnele OUOLEHO3bI», repdapuid
«PactutenpHbie COOOIIECTBaY, KOJIEKIIUM «buorieHos», «Bpeaurenn BakHEHIITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu W  KOJUICKIIUU pACTeHUH W
KUBOTHBIX, IPUHAUICKAIINE K PAa3HbIM SKOJOTMYECKMM TpPYyIIIaM OJHOI'O BHUA,



Kpacnass kuura Poccuiickoii ®denepanuu, u300paxeHUs OXPaHIEMBIX BHUIOB
pPacTeHUN U )KUBOTHBIX.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IPEJIMETA «BUOJIOT UsI» (BA30OBBIH YPOBEHD)

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ysbTaram
OCBOCHHUs OOydYalomMUMHUCA TporpaMM CpeaHero oOmero  00pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUS Mpeamera «bHojaorus»
BBIJICJICHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHWE OOYYalOIUMUCS POCCUICKON
rpaXJaHCKON UAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACNICHNUI0, HaJIM4he MOTHBallMM K OOy4YeHHI0  OHOJOoTHuH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH M MCTOPUYECKUX TPAIUIMN DPa3BUTHS OHMOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOmuXcsli pyKOBOJCTBOBATHCS B CBOCH
JNEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIMMUA CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE OSKOJOTUYECKOrO IPABOCO3HAHMS,
CIIOCOOHOCTH CTABUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocturarorcs B
EANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCSTEIIBHOCTA B COOTBETCTBUU C
TPAOULUMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHWS, CAMOBOCTIMTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IIO3MLHMM JIMYHOCTH, [ATPUOTU3MA,
YBaXKEHHS K 3aKOHY M IIPABOIOPSAKY, YEIOBEKY TpyAa U CTapUIEMY IOKOJEHHUIO,
B3aMMHOT'0 YBa)XCHUS, OCEPEKHOr0 OTHONIIEHUS K KYJIBTYPHOMY HACJICAUI0 U
TpaJULMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®denepainuu, npupoae u
OKPYIKaloIIEn Cpeie.

JluuHOCTHBIE pe3yJibTaThl OCBOCHMSI YyueOHoro mpenMera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCTBa, paCUIUpPEHHE >KHU3HEHHOTO
ONBbITA U OMbITA JICITEILHOCTH B MPOILIECCE PEaar3allii OCHOBHBIX HAaIlpPaBIICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:



c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINNA 00YUaAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIE€HA POCCUNCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IpU CO3JAHHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATEIbHBIX 3aJ/lay, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3ULMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMHU YOXKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOTO BBIIOJHEHHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOUIEHUS! K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTApHOU U BOJOHTEPCKOMN AEATEILHOCTH;

2) NIaTPUOTU4ECKOT0 BOCTINTAHMS:

c(hOpMHUPOBAHHOCTh poccHiCKOi rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTHU3Ma, YBAKEHHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpE]
Ponuuou, ropmoctm 3a CBOM Kpal, CBOK PoanHy, CBOM SI3BIK M KYJBTYpY,
MPOIIUIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM MPUPOIBI,
JIoCcTUKeHUusAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMWBATh BKJIAJ POCCHHCKAX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHH, TOHMMAaHHUS 3HAYEHUs OWOJIOTMM B TIO3HAHWU 3aKOHOB
OPUPOBI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy’K€HUIO M 3amure OtedecTsa,
OTBETCTBEHHOCTb 32 €r0 CyIb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHE TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApO/Ia;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 OBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKH3HHM B COOTBETCTBUU C
TpaauuusMu Hapo1oB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;

NOHHUMAaHUE SMOLIMOHATBHOTO BO3ACHCTBUS AKUBON MPUPO/BI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnuraHus, GopMHpPOBAHUSA KYJbTYPHI 310POBbS U
IMOLMOHAIBHOIO0 0J1aronoJIyYHusi:

MOHMMAaHUE U pealn3alus 3J0pOBOrO0 M 0Oe30macHoro obpa3a KU3HU
(3mopoBOoe  TMTaHWE, COOJIOJICHWE TUTUEHUYECKUX TPaBUI W HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, PETyJspHas Quznyeckas
aKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOILIEHUS K
CcOOCTBEHHOMY (PM3UUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MMOHMMAaHWE 1EHHOCTH MPAaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOro MOBEJCHUS B CUTYAIUX, YTPOKAIOIIMX 3JOPOBBIO U KU3HH JIIOJEH;

OCO3HAHHWE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEPCTBa, TPYI0JI00HE;

TOTOBHOCTh K AKTHBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K Pa3IUyHbIM cepaM NpodhecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud | Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0O U CaMOOOpa3OBaHUIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

HKOJIOTHYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA JUIs
OKPYXaroUIEN CPeIbl;

OCO3HAHHE II00ATBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IyTed HuX
peLIeHHS;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MNpPU HU3YYECHUH OHOJIOTHH
3HaHUS M YyMEHUS TPU pEHICHUU MNPOoOJEM, CBSI3aHHBIX C pPallMOHATbHBIM
IPUPOJIOTIONIL30BaHUEM  (COOMIO/IEHUE  TMpaBU  TOBEICHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECUS B JKOCHUCTEMAaxX, OXpaHy BHUJOB,
IKOCHUCTEM, Orocdepsl);



AKTUBHOE  HENPUATHE JCUCTBHUM, NPUHOCAIINX BPEH  OKPYN aOUIEH
MPUPOJHON Cpelie, YMEHHE MPOrHO3MPOBATH HEOIArONMPHUSTHBIE KOJIOTHUYECKHE
NOCJIEICTBUS MPEANIPUHUMAEMBIX JIEUCTBUI U MTPENOTBPAIATh UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJOTUYECKON KYIbTYPHI,
OIbITa JEATENbHOCTH JKOJIOTUYECKOM HANpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMU B II03HABATEJIbHOW, KOMMYHUKATUBHOU U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU JAEATEIBHOCTU IKOJIOTHYECKOM
HAMpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JIUAJoOre
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMUTATEIbCKOW KYJBTYpPbl KaK CpEICTBA
B3aMMO/JICHCTBUS MEXKY JIFOJbMHU U IMO3HAHUS MUPA;

NOHMMaHue creuu@ukn OUOJOrMM Kak HayKH, OCO3HaHUs €€ poiu B
(GhopMUPOBAHUU PAIMOHATBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTABICHUS] 00 OKpYXalollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa U
oOmiecTBa, B MO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOsieM
COXpPaHEHMS IPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIs COBPEMEHHOM ITMBWIM3AIUU:
oOecrieuyeHusT HOBOTO YPOBHS Pa3BUTHUS MEAWIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BbIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
obecrieueHus1  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OHUOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIIEHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
MIpY U3y4YEeHUU OMOJIOTHH;

NOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, UCMOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4aeMble 3HAHUS I aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA M MPOUCXOMSINX B HEM M3MCHCHHM,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB H
UMEIOIINXCS JAHHBIX C LIEJIbIO MTOJIYYEHHUS I0CTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOIb30BaTh OWOJOTUYECKUE 3HAHUS s
pemIeHus mMpo0OJieM B peabHBIX KU3HCHHBIX CUTYAITUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBHOCTH, T'OTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO M HCCIIEIOBATENIBCKYIO NESITENbHOCT MHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTH M CIIOCOOHOCTH K  HEOPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUOJOTHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeamMera «buoiorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YUAIOIIUXCS
MEKIUCIMUIUIMHAPHBIE (MEXIPEAMETHbIC) OOILIECHAYUYHbIE MOHSITHS, OTPaKarolIue
LETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UcciieioBaHue,  HAOJIO/IeHHWe,  M3MEpPEHHE, HKCIEPUMEHT U APYIHX),
YHUBEpCaJIbHbIE y4eOHble JeicTBUsS (ITO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (yHKUMOHAIBHOU
rPaMOTHOCTH M COLMAJIbHOM KOMIETEHIMH OOYyYarolMXcs, CHOCOOHOCTb
oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUINHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIC YyueOHbIE JCHCTBUS B
ITIO3HABATEJIbHOM U COLMAJILHOM ITPAKTUKE.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOTPaMMbI CpeIHEro oOIIero
00pa3oBaHUs IOHKHBI OTPAXKaTh:

Osjaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMo3HABATeJIbHBIMHI
AEHCTBUSAMM:

1) 6a30Bble Joruvyeckue aeucTBUsi:

caMOCTOSITeIbHO  (OpPMYyNIHpOBaTh W aKTyaJlU3UpPOBaTh  MPoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanu3a, cMHTE3a, CPaBHEHMSI, Ki1acCH(pUKaIMK, 0000IICHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMM);

ONpPENENATh LEJIW JEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIBHOCTHU C IMOCTABJICHHBIMU 1LIEIISIMU;

UCII0JIh30BaTh OMOJIOTMYECKUE MOHITHS sl OOBICHEHUS (PAKTOB M SIBJICHUMN
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIE, IO
aQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOIBI U 3aKITIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICILHBIC cpeacTna TS MPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€M U OTHOIICHHIN B M3y4aeMbIX OUOJOTUYECKUX OOBEKTAX, a



TakKe€  OPOTHUBOPEUYMI  Pa3HOTO  poOJAa,  BBIBICHHBIX B Pa3jMUYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEKOLINXCS
MaTepHabHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSX  pEAIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE eCTBUA:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U IPOEKTHOMN AESITEIbHOCTH,
HaBBIKAMM  pa3pelieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
pa3IMYHBIX METOJOB MO3HAHUS;

UCMOJIb30BaTh PA3NIMYHBIE BHJbI JAEATEIBHOCTU IO IIOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETalHH, MPeoOpa3OBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE TIPHU CO3JaHUH YI€OHBIX M COI[HAIbHBIX TPOEKTOB;

(GbopMUpOBaTh HAYUYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOYEBBIMU IOHATHUSAMHU U METOJAMU;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESITENbHOCTU U )KU3HEHHBIX CUTYAIIHAX;

BBISIBJISIT NIPUYMHHO-CIICACTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIIBUraTh TMIOTE3y €€ pELIeHMs, HAXOAWUThb apryMEHThl JJIs J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUIeHHs 3aJadd  pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAINIPABICHHBIN TOUCK MEpeHoca CPEACTB M CIOco00B
JEeMCTBUSI B IPO(PECCUOHANBHYIO CPELLY;

YMETb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U NPAKTUYECKYIO OO01acTu
KU3HEJEATEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00I1acTei;

BbIIBUTaTh HOBBIE WJIEW, MpeJiaraTb OpUTrHHAJIbHBIE MOAXOJbl U PEIIEHUs,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUSL.

3) pabora ¢ uHpopMaumeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMaIK (TeKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKUX CJOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHAJIM3UPOBATh



HH(OPMAITUIO PA3TMYHBIX BUIOB U ()OPM TIPEICTABICHUS, KPUTHIECKU OICHUBATH
€€ I0OCTOBEPHOCTh M HEPOTUBOPEUNBOCTb;

(bopMyIUpPOBATh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
otbope Ouonornueckoi MHMOpMaluu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU€OHBIX
3ajay;

MpUOOpETaTh OMBIT MCHOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIOJIb30BAHUS PA3TUUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMYy  TPEACTABICHUS
ounonornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" JIpyToe);

WCIIOJIB30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa MpU paboTe C
Owonornyeckol HWHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTU4YeCKue 3HaKU W CHUMBOJIBI, (HOpMyJibl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIIAJICTh ~ HABBIKAMHM  pAaclO3HaBaHWA W 3amUThl  WH)OpMaIuwy,
nH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSAMM:

1) o0enmne:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JMCKYCCHUU TIO CYIIECTBY OOCYyXIaeMoi TeMmbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIHHO BBIMOJHEHUS MpeasiaraeMoi
3a/lay, YUYUTHIBATh MHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHHUKOB
auaora Wiv JUCKYyCCHUH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMUKTHBIX CHUTYAaIHi,
YMETh CMATYATHh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpEKTHOU (popme hopMyIupOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

NOHUMAaTh M KCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M WHIWBUYyaIbHOU
paboOTHI MPU PEIICHUH OMOJIOrMYeCKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN yIeOHOM 3a1a49H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXJA0ro YieHa KOJIJIEKTHUBA;



MPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICUCTBUS IO €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacupenensiTh poiad ¢ YY4ETOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOEr0 BKJAJa W KaXJOr0 YyYacTHUKA KOMAaH]Ibl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

OpeAJIaraTb HOBBIE TIPOEKThI, OLEHHUBATh HAEU C TMO3UIMU HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIUATHBHBIM.

OBJaieHne yHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusaumus:

WCIIOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIS BBISBICHUS MPOOJIEM H HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUN LEJEBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBHSX M IMOCTYIKAax MO OTHOLICHHIO K HWBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAKOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MMO3HABATEIIbBHYIO NESITENIbHOCTh, BBISBISATH
npoOsieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHbBIE 33/1a4ud B 00pa30BaTEIbHOM
JESATEIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH PEHIeHUsT MpoOJeMbl €  Y4E€TOM
HMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;

JieNIaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO MOBBIIATh CBOM 00pa30BaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIAJICTh  HABBIKAMHM  TIO3HABATEIbHOM  peQUIeKCMU  KaK  OCO3HAHHUS
COBEpIIAEMBIX JEUCTBUA M MBICIHUTENIBHBIX MPOLECCOB, WX PE3YJIbTATOB H
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peduieKcuu sl OLEHKU CHUTYallMH, BbHIOOpa
BEPHOT'O PELICHHUS;

YMEThb OIIEHMBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHIKEHHIO;



MPUHUMATh MOTHBBI M apryMEHTbl APYTrMX TpH aHalIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHsaTHE ce0s1 U APYTUX:

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpH aHalIu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH APYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHble pe3ynbTarhl ocBoeHus mporpamMmbl COO 1o Ouoyioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuyeckue sl yueOHoro npeamera «buosiorusy»
Hay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI IEUCTBUIN MO0 OCBOEHHUIO, MHTEPIPETAIIUU U
MpeoOpa30BaHUI0 3HAHUN, BUJbI JEATEILHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CUTYyaIlUsiX, a TAaKXKE B PEaAbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABIEHBI MO TOJaM 00yUYeHUS.

[IpeameTHbIE pe3ysibTaThl OCBOEHUs ydyeOHOro mnpeamera «buosorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (OPMHUpPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUH, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacCKpbIBaTh COJIEpKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTabonmm3M (OOMEH BEMIECTB W MPEBpaIIcHUE
SHEPIuM), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBAS] OPraHU3aLIMs KUBBIX CHCTEM,
CaMOBOCTPOU3BEICHHE (PEMPOIYKIIKSA), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHUE;

YMEHUE W3JIaraTh OWOJIOTHYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOTMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 LEHTpaxX MHOTO0OOpa3us u
MPOUCXOXKIEHUs KyJIbTYpHbIX pacTteHuilt H. V. BaBuiioa), onpenensarh rpaHUIIbI
WX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJOTHU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alusl U IMPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABWKCHHE  TUIIOTE3bl,  BBISABJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHUE MOTYyUYECHHBIX



pPEe3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIACNATh CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M NPEBPAIICHUS SHEPTUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE TPUMEHATH MOJYyYCHHbBIE 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKUX
[IPOLIECCOB U SIBJICHUU, JUISl NIPUHATUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LETpl0 oOecreyeHus 0e30MacHOCTH CBOEro 370pPOBbS U 310POBbS
OKPY KaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYIKAIOIIEeH
MPUPOJHON Ccpelie, MOHMMAHUE HEOOXOJMMOCTH HCIHOJIb30BAHUS JAOCTHKEHUIN
COBPEMEHHOM ounonoruu u OMOTEXHOJOTUI I PalUOHAIBHOTO
IPUPOAOIIOIbH30BAHUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKME 3aJadyd Ha MOHO- U
IUTHOPUAHOE CKPEIIMBAHUE, CLEIUIEHHOE HACIEJOBaHUE, COCTAaBISATh CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS IS TPECKa3aHUsl HACIEIOBAaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBIMOIHATh JTA0OPATOPHBIE U NPAKTUYECKHE padOThI, COONIOAATH
npaBuia mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYA0BAHUEM;

YMEHUE KPHUTHYECKH OIICHUBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBJJOHAYYHBbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpEJICTBA MacCOBOM MH(OpMAIINK, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCICAOBAHWN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO03[]aBaTh COOCTBEHHBIE IMCbMEHHbIE W YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIB30BATh TTOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHBIe pe3yNbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 11
Kslacce NOJIKHBI OTPaXKAaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAY4YHOIO
3HAHWUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeXKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHATBLHOU
IPAMOTHOCTH YeJIOBEKA IS PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEPKAHUE OMOJOTMYECKHMX TEPMUHOB U TOHSTHIA:
BU/I, TIOMYJISALINS, TeHOGOHI, IBOJIONHNS, ABIKYIIUE CHIIbI ((PAKTOpPHI) IBOIIOINH,
PUCTIOCOOJIEHHOCTh OPraHu3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PaKTOPHI,



DKOCHUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThl, IIeMd MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

YMEHHE W3JIaraTh OWOJIOTHYECKHe Teopuu (dBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nytei spomorun A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanuckoro),
OTIPEETISATH TPAHUIIBl X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJICTh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHHN: HAOIIOICHUE U
OMHMCAHWE YXUBBIX CHUCTEM, TPOIECCOB W SBJICHWIA, OpraHWU3alMs W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHUE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEeMbIMH BETUYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX
pPE3yNbTATOB, UCIOJb30BAHHBIX HAYYHBIX TMOHATHHA, TCOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJALNWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JICUCTBHS OKOJOTHYECKUX (PAKTOPOB HAa OpraHU3MBI, IepeHoca
BEIIECTB W TIOTOKA DSHEPTUU B DSKOCUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHUH B
AKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHWOr€OXUMHYECKUX
ITUKIIOB B Omocdepe;

YMEHHUE MPUMEHATh MOJYYCHHBIE 3HAHHS JUIsl OOBSCHEHUS OMOJIOTUYECKUX
MPOIIECCOB U SIBJICHUH, JUIsl TIPUHATHS MPAKTUYECKUX PEIICHHH B TIOBCEIHEBHOM
KU3HA C IETbI0 OoOecredeHusl O€30MacHOCTH CBOETO 370POBbS W 30POBBS
OKPYKAIOIIUX JTIOJEH, COOMIOIEHNST HOPM TPAMOTHOTO TOBEICHUS B OKPYIKAIOIICH
MPUPOJHON cpeje, MOHMMAHUE HEOOXOJWMOCTH HCIOIB30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTUH JIJISl pallMOHATLHOTO MPUPOAOTOIE30BaHNS;

YMEHHUE peliaTh 3JIeMEHTApHbIC OMOJOTUYECKHUE 3a/1au, COCTABJIATh CXEMBI
MepEHOCa BEIIECTB U IHEPTUH B IKOCUCTEeMax (LIeTH MUTaHUsA);

YMEHHUE BBIMOIHATh JTA0OPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
mpaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPHUTHYECKH OIICHUBATh M HWHTEPHPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpEeACTBAa MaccoBOM MH(OpMAIMU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuUBaTh  TJIOOAJBHBIE  JKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE K YCTHBIE COOOIICHUS,
000011ass 6MOIOTMYECKYI0 MH(POPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapat OMOIOTHH.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJIOM TEMbI YYEBHOI'O IPEJIMETA «BUOJIOT'USI» U

BO3MOXHOCTbB UCITOJIB3OBAHHUA 0P

10 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
NPOorpamMmbl Bcero ara o Hara mo o0pa3oBaTe/bHbIEC
IUIAHY paxry pecypchl
1 buonorus kak Hayka 2 bubmorexa HOK
https://m.edsoo.ru/7141¢292
2 2KuBble cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTAaB M CTPOCHUE KIIETKU 8 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 HKH3HENICATEILHOCTS KIOTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3MmHOXeEHME U MHAUBUIyaJIbHOE PAa3BUTHE 5 bubnuoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 N3MEHYUBOCTD g bubmuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
7 Cenekuusi opraHu3MoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBIE
No 1/ HanMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) NnporpaMmMbl Bceero Hara mo Hara mo o0pa3oBaTe/ibHbIE
IUIAHY paxry pecypcsl
bu6mmoreka [JOK
! IBOIOIHONHAs OHOIOTHA ? https://m.edsoo.rw/7f41cc74
) Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 9 bubnuoreka [IOK
3emite https://m.edsoo.ru/7f41cc74
3 0 5 Cpera 5 bubmuoreka [JOK
PTAfMbL H OKPYRAIOHA CPeAl https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U 9KOJIOTHUECKUE CHCTEMBI 9 bubmorera [JOK
OODHICC PROMOTHHCCIHE CHCTE https://m.edsoo.rw/7f41cc74
bubmuoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 ITPOPAMME 34
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