PabGouasi nporpamma no yued0Homy npeamery «buosiorusp
(0a30BbIil YpOBEHD)

COJIEPKXAHUE OBYUEHUASA

®denepanpHas pabovas mporpaMma 1o ydeOHoOMy mpeameTy «buomorus
(6a30BbBIN ypOBeHB) (MpeaMeTHast 001acTh «ECTECTBEHHO-HAay4YHBIE MPEIMETHI)
(masiee COOTBETCTBEHHO - TMporpamMma M0 OWOJOTHUU, OUOJOTHS) BKIIOYACT
conmepkanre OOyYeHHS, IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS MPOTpPamMMBbI IO
OHMOJIOTHH.

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, TUKOM, I3CTETUKON U MPaBOM.
Ponr Ouosiorun B (GOpMUPOBAaHMU COBPEMEHHOM HAy4YHOM KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYyK.

MeTo1bI TO3HAHUS KUBOYW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTIMCaHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX).

JlemoHcTpanum:

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

Tabnuuel u cxeMbl: «MeTobl MO3HAHUS KUBOU MTPUPOIIBD».

JlabGopaTopHble U NpaKTHYEeCKHE PadoThI:

[Ipaktiueckass pabora Ne 1. «Mcmonb3oBaHue pa3IWYHBIX METONOB TMpHU
M3yYCHHH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7ZKuBble cUCTEMBbI U X OPTraHU3AIUSA.

XKussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus ouosioruu. Otnuuve
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aIN OMOCHUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOMYISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IEHOTUYECKUIT), OMoCcepHBIA.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3alldd
KUBOU MPUPOIBD».

O6opynoBanue: mojaenb MmoJiekyibl JIHK.

Tema 3. XuMH4YeCKHIl COCTAB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. BoJla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BelleCTB B KieTke. l[lommepxkanue

OCMOTHYECKOT0 OanaHca.



benku. CoctaB u cTpoeHne 0eIKoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HeszaMeHnmble 1 3aMEHUMbIE aMUHOKUCIOThl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MOJeKynbl (MEepBUYHAs, BTOPUYHASl, TPETUYHAS W
YeTBEPTHUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIUNA OETKOB.

®epmeHTsl — Ouonorumueckue Katanuzatopbl. CrpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuu@uuHocts. KodepmenTsl. BuraMuHbl.
OTnnunsa pepMEHTOB OT HEOPTAHMYECKUX KaTaJIUu3aTOPOB.

VYrrneBoael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a W J1e30KCHpu003a),
aucaxapuipl - (caxaposa, JIaKTo3a) M Mojucaxapuibl  (Kpaxman, TJIMKOTEH,
LeJUTI0103a). buonornyeckue GyHKIMM YIII€BOIOB.

Jlumuael:  Tpurnuuepunasl, (pochomunuasl, crepouasl. 'mapoduibHO-
rupodoOHbIe  cBoiicTBa. buonormdeckune ¢yHkimu aunuaoB. CpaBHEHHE
yTIEBOOB, OCIKOB U JIMIHUIOB KaK UICTOYHUKOB SHEPIHUH.

Hyxknennoseie kucnorsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkinuu PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIUH.

[uronorus — Hayka o kieTke. KierouHast Teopusi — mpuMep B3auMOJIEHCTBUS
ujel 1 PakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak 1menoctHas »uBass cuctema. OOIIMe MNpU3HAKKA —KIETOK:
3aMKHyTasi HapykHas memOpana, monekynsl JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: »yKapHOTHYeCKas M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKaApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHON, >KMBOTHOM U
IpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIITMKOKAIUKC, UX
¢ynkuuu. [1nazmarnueckass memOpana, e€ cBoiicTBa U PyHkMu. L{uTomnazma u eé
opranounibl. OmHomemOpannbie opraHouasl kietku: OIIC, ammapar [Nombmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKHU: MHUTOXOHAPHH, IUIACTHIBL.
[Ipoucxoxienre MUTOXOHJpUM W TuiacTuh. Bunbl tactun. HememOpaHHbIe
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKITroueHus.

SAnpo — perynsTopHbIil IeHTp KieTKu. CTpoeHue siapa: sjaepHas 00oJouka,
KapuoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.



Huarpammbel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuner u cxembl: «llepuoguyeckas TabiauIa XUMHUYECKUX DSJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIbIY, «brocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. JIHK», «CTpoeHre MOJICKYIIBI
AT®», «CtpoeHue 3yKapHOTHYECKON KIETKN», «CTPOCHUE HKUBOTHOW KIIETKWY,
«CtpoeHue pacTuUTeIbHOU KIeTKN», «CTpoeHHe MPOKAPUOTUUECKON KIETKWY,
«CTtpoenue sazipa KIETKN», « Y TIeBOAbDY, «JIunuasn.

OOopynoBaHue: CBETOBOM MHKPOCKOM, O0OpYyIOBaHWE HJisi TPOBEICHUS
HAOJIIOICHUI, W3MEpPEHU, HKCIEPUMEHTOB, MHUKPOMpENapaThl PACTUTEIbHBIX,
YKUBOTHBIX M OAKTEpPUATBLHBIX KJIETOK.

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

JlaGoparopHass pabora Ne 1. «l3ydyeHne KaTadIUTHYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora No 2. «M3ydeHuwe CTpOeHHsI KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTepuil MOJi MUKPOCKONIOM Ha TOTOBBIX MHUKpOIIpENnaparax U Ux
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJbHOCTL KJIETKH.

OOMeH BelIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIIUSL (9HEPreTUYeCKuii OOMEH) — JBE CTOPOHBI €IMHOIrO Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEUIECTB W DHEPTrUU B TIOHUMAHHH
MeTabou3Ma.

Tunbel oOMeHa BelecTB: aBTOTpodHbIN U reteporpodHsbiid. Ponb GpepmeHTOB
B 0OMEHE BENIECTB U MPEBPAILEHUH YHEPTUU B KIIETKE.

®ortocunte3. CmeroBass u TeMHOBas (a3bl  ¢oTtocuHTe3a. Peaknun
¢dotocunreza. dpdexTuBHOCTH PoTOCUHTE3a. 3HAUEHHE (HOTOCUHTE3A IS KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpenbl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMoCcuHTe3. XEeMOCHHTE3UPYIoIUe OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KJeTke. PaciierieHne BelecTB, BbIACICHUE U
AKKyMYJIIPOBAaHUE DSHEPrUM B KIETKE. OTalbl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buapl. KucimopogHoe OKUCIEHHE, WM KIETOYHOE
IbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTD
HHEPreTUYECKOro ooMeHa.

Peaknuun wmaTpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetumdeckoil mHpopmanuu B KieTKe. ['€HETHYEeCKUW KOO U €ro
cBoricTBa. Tpanckpuniusa — Matpuunbiii cuaTe3 PHK. Tpancmsus — 6uocunTes



Oenka. Otambl TpaHcisaiuu. KomupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.

Hekierounsie ¢popMbl ku3HU — BUpYChl. cTopus otkpbiTus Bupycos (. W.
NBanoBckuit). (OCOOEHHOCTH CTPOEHHUSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacTteHuid, XKUBOTHBIX W UYEJIOBEKAa, BHI3HIBAEMBIE
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — Bo3Oymurens CIIM/la.
OOpaTHass ~ TpaHCKpUIIIUS, peBepraza W uHTerpasa. lIpodunakruka
pacrpocTpaHeHus BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, [. N. BanoBckui, K. A. Tumupszes.

Tabmunel u cxembl: «Tunbel nutanus», «MeTtabonmuszmy», «MUTOXOHIPHUSY,
«JHepreTudyeckuii oomeny, «Xiopomiacty, «Potocunres», «Ctpoenue J[HK»,
«Ctpoenue u PyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTrnueckuii Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nuki Bupyca CIIN/da,
OakTepuodaray, «Pemnukarus JJTHK».

Oo6opynoBanue: mMoxaenu-anmnkanun «Yasoenue JHK u Tpanckpunims»,
«burocunre3 6enka», «CTpoeHue KISTKN», Mojielb cTpykTypsl JJHK.

Tema 5. PazMHokeHMe 1 MHIUBHUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounblii 1uki, Wik >KU3HEHHBIM LUK KiIeTkd. MHTepdaza u MuTOS3.
[Ipoueccel, mpotekaromue B HHTep(daze. Pemnukanus — peakiuss MaTpUYHOTO
cuateza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIL.
JIATTON AHBIN M TAalUIOMJHBIM  XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[[uTosornyecKke OCHOBBI PAa3MHOXEHUS W  HUHIUMBUAYAJIbHOIO Pa3BUTHSA
OpPraHUu3MOB.

Henenue kietkn — mMuto3. Craguu muto3a. [Ipomecchl, mpoucxonsume Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKUN CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KIETKHA — aIlloMNTo3.

@opMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecronoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIMYUS OT OECIOIIOrO0.

Meiioz. Cranguu meio3a. [Ipouecchl, MpOUCXOIAIINE HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meio3ze. KpoccuHroBep. buosormueckuii cMbIicn U
3HAYEHHUE Meno3a.

l'amerorene3 — mporecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH W sudHuKH. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TraMeT (CrepMaTo30M], SHMIIEKIEeTKa) — CIIEpMaTOr€He3 U OBOTEHE3.



OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OTuiog0oTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisnus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPHUOHANILHOTO PAa3BUTUA: MpPsAMOE, HENpsAMoe (JIMuyuHOuHOe). BiusHue
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IIBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmuupl u cxembl: «POpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOEe pa3sMHOXKEHUE
pacteHui», «Jlenenue xkinerku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crpoenne xpomocoMb», «Knerounsri mukin», «Permnmukanus JHK», «Mwutosy,
«Menoszy», «Ilpsmoe u HenpsiMoe pa3BUTHEY, «] amMeTOreHe3 y MIEKOIUTAONINX U
4yesnoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A).

O6opynoBanue: MUKPOCKOTI, MUKPOIIPENapaThl «Cnepmaro3onapl
MJICKOIIUTAIOLIETO», «SHILeKIeTKa MieKonuTarueroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHas MOJEIb-alIUIMKausa «/leneHne KIeTkn», MOJEeib
JIHK, monens MeTada3HON XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaboparopHass pabora Ne 3. «HaGmromeHue mMuTO3a B KIETKaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxy.

JlaGoparopnass pabora Ne 4. «l3yueHune CTpOEHHS IOJOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPETIApaTaX».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropust pazsutusa reHetuku. Posb nuronoruu
U OMOpHOJIOTUM B CTAHOBJICHWU TEHETHKU. BKIIam pOCCHUCKMX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToabl TEeHETHKH (TUOPHUI0IOTHYECKUH,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHUeCKUi). (OCHOBHBIE T'€HETUUYECKHUE
noHsATusA. [ eHeTn4YecKasi CHMBOJIMKA, UCMOJIb3yeMasl B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEJIOBAHMS MPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MonorubpuHoe CKpeluBaHue. 3aKOH €IWHO0Opa3usi THOPUIOB IEPBOTO
nokoyieHusa. IlpaBuino JOMUHMpPOBaHMS. 3aKOH pACIICIUIEHUS TPU3HAKOB.
I'mnioresa ynctoTel ramet. 11onHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBaHMS
npu3HakoB.  LluToreHeTnyeckrue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIUBAHUS.



Ananu3upyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBaHUS
JUTS OTIpEJIeTIEHUsI TEHOTHUIIa OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHHUIO T'€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas TEOPHSI HACJIEACTBEHHOCTH. | €HETUYECKHE KapThl.

I'enetrnka mosia. XpoMOCOMHOE OIPEAENICHUE 1MoJia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMorameTrHble W TeTEpOrameTHble oOpraHu3Mmbl. HacnmemoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

HN3menunBocTh. Buibl K3MEHUMBOCTH: HEHACJICACTBEHHAS M HACJICCTBCHHAS.
Ponb cpennl B HeHacJICACTBEHHOH N3MCHYUBOCTH. XapaKTepUCTUKa
MOAU(UKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIi psij U BapualliOHHas KpyBasl.
Hopma peaknuy npusnaka. KoJmyecTBEHHbICE M KAYE€CTBEHHBIE IMPU3HAKU M UX
HOpMa peakiuu. CBocTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBenHass, WM TI€HOTHIIMYECKAsl, HM3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTb. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYUBOCTH. MyTalMoHHasl U3MEHUYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIe. YacToTa 1 mpu4IrHbBI MyTaluidi. MyTareHHbie (HaKkTOPBHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAclieACTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

Bresanepnast HaClneACTBEHHOCTh U U3BMEHYHUBOCTD.

I'enetnka 4yenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METO/Abl T€HETUKHU
YyeJIOBEKA: reHeaJIOrnUeCKUM, OJIM3HEIOBBIN, [UTOT€HETUYECKNH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOe OTIPEACIICHUE FeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneactBennblie 3a0ojeBaHUsS YCIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOM NPEApPaCONOKEHHOCTHI0, XPOMOCOMHBIC OOJIe3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHUSI T€HETUUECKUX
Oomne3Hell. MenuKo-reHETHYeCKOEe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
T€HETUKH B MIPEAOTBPAIICHUH 1 JICYCHUN TeHETHUECKUX 3a00JICBaHUN YeIOBEKa.

JdeMoHCcTpanuu:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuos.

Tabmumer w cxeMbl:  «MOHOTHMOPHIHOE  CKpelllMBaHWE M €ro
IUTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUIEHHS W €ro LUTOTeHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpeluBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIBaHUsI, «Meitio3»,
«B3auMoieucTBE  AJUICNIbHBIX TE€HOB», «l'€HETMYEeCKHEe KapThl PACTCHUM,
KMBOTHBIX U 4eJOBeKay», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIE€IOBaHUS,



CUCIUIEHHOTO C mnoJioMm», «KapuoTumnsl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHUMBOCTHY», «MonudukannonHas M3MEHUMBOCTH», «HacnemoBanme pesyc-
(bakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3BMEHUHUBOCTHY.

OOopynoBanue: MoOAENU-ANIUIMKAUUA «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOIl W MukKporpenapar «J/pozoduia» (HOpMa, MyTanuu
(hopMBI KPBUIBEB U OKPACKH Teia), repdapuii «I'opox moceBHOW.

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

JlabopatopHasi padota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUTHOTO H
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEapaTax.

Jlabopatopnast pabota Ne 6. «M3ydenue MoauduKaiMiOHHOW U3MEHUYHUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopatopHast pabota Ne 7. «AHanu3 MyTarnuil y Apo30(uibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy.

[Ipaktuueckass pabota Ne 2. «CocraBieHHEe U aHaJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenne H. W. BaBuioBa 0 1eHTpaXx NPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. Copr,
opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MaccoBbli U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbEpa. bBIM3KOPOICTBEHHOE
ckpemuBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAHUE YWCTHIX JIMHUH.
['ereposuc, wim rubpugHas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPHJIUHT.
Otpanénnas rtulOpuauzanus U e€ ycnexu. VCKycCTBEHHbIH MyTareHe3 W
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTHKEHUS CEJIEKIMA PACTEHUM, >XUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonorust kak oTpacib NPOWU3BOACTBA. ['€HHAsi WHXKEHEpHUs. OTarbl
co3ganusi pexomOunantHod JIHK wu Ttpancrennsix opranuszmoB. Kierounas
nHKeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMN.
KiloHnpoBanne BBICOKONPOIYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTaHU3MOB.

Okojoruyecknue W JdTU4eckue  mpobimembl. MO  —  reHeTHuecku
MOIU(PUITMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

TaGauubl u cxembl: kapra «LIeHTpBl NPOMCXOXKIEHUS M MHOro00Opasus
KYyJbTYPHBIX pacTeHui», «Ilopoasl 1oMamHUX )KUBOTHBIX», «CopTa KyJbTypHBIX



pacrenuity, «OtnanéHnas ruopuan3anusy, «Padorel akagemuka M. @. MBanoBay,
«Ilomumnongus», «OO0bekThl OHOTEeXHONOTUM», «KileTouHble KyIbTypbHl W
KJIOHUpOBaHUe», « KOHCTpyHpoOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH MIOJIOB U KOPHEITIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

Okckypcuss «OCHOBHBIE METOJbI M JOCTHMXKEHHUSI CEJICKIIMU PACTeHUN U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHY IO bepmy,
COPTOMCHBITATEILHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1AOOpATOPUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBorONMOHHASE OHOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrMM. BiausHME 5BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoMOLMU. [lameoHTONOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHHST BUJOB B TMaJCOHTOJIOIMYECKON JIETOMHMCH, NEPEXOJHbIE (OPMBI.
buoreorpaguueckue: cxoacTBo U pazianune ¢payH U (Gaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IM4uus ASMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJIOTHYHbIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METAa0OJMYECKMX IyTEeH Yy BCeX
OpraHU3MOB.

OpomounonHas teopust Y. [lapBuna. IlpeanocbulkKd BO3HMKHOBEHUS
JapBUHK3MA. JIBWXKylue Ccuibl 3BOMIOLMHM BUAOB 1O [lapBuHy (M30BITOYHOE
pPa3MHOXEHHUE IIPU OTPAHUYCHHOCTH PECYPCOB, HEOINPEACIEHHAas W3MEHUYUBOCTD,
0opb0a 3a CyIeCTBOBAHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosoruu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLHH.

JBmwxymue cuibl (GaxTopsl) BOJMIOLMU BUIOB B Npupoae. MyTalmOHHBIN
npoiecc ¥ KOMOWHATHBHAas W3MEHYHMBOCTb. [lOMynsiMOHHBIE BOJHBI M Apeud
reHoB. M3osauus u Murpanusi.

EctecTBennbiii or6op — HampaBisoommii (paktop dBomonuu. DopMbI
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtouuu. I[lpumepsr
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOATANTALIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE  (QOPMBI
BUJ000pa30BaHus: reorpauyeckoe, IKOJIOIrHYECKOE.



MaxkposBomonus. DPopMbl  3BOJMIONUM:  (PUIETHYECKas, JUBEpPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTb 3BOIIOIUH.

[IpoucxoxneHne OT HecleuuaaTu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHAs paguanus.

JdeMoHCcTpanuu:

[Toptpetst: K. Jlunnent, XK. b. Jlamapk, YU. dapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mrosiep, A. H. Ceepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apobIln
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbsl  OOpbOBI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue cOpToB pacTeHHID,
«MHoroo6pasue  mopoJ  KMBOTHBIX), «Tonynsauuny», «MyTaunoHHas
U3MEHYHUBOCTB», «Apomopdo3by, «Wnmoamantauum», «OO0mas aereHepauus,
«/IBmkymue cunbel sBomouun», «Kapra-cxema wMapupyra nyrtemectBus Y.
HapBuHay», «bopsba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

OOopynoBaHHe: KOJUIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, KoyeKuusi «[IpuMepsl 3aIMTHBIX MPUCHIOCOOIEHUN Yy
KUBOTHBIX», MoJie]b «OCHOBHBIE HAIPABJIEHUS 3BOJIIOLUN», 00bEMHA MOJENb
«CTpoeHure roJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra MHpa, KouleKuus «@POpMBI COXPaHHOCTH
HCKOIIAEMBIX JKMBOTHBIX W pacTeHWil», Moxaenp ammiukanus «llepekpéct
XpOMOCOM», BIIakHble npemaparbl «Pa3Butue HacekoMoro», «Pa3Butue
JATYLIKW», MUKponpenapatr «/lpo3oduna» (Hopma, MyTanuu (OpMbI KPbUILEB U
OKPACKH TeNa).

JlaGopaTopHble M NpakTHYecKue padoThbl:

JIabopatopHast pabota Ne 1. «CpaBHeHME BHUIOB MO MOP(OIOTUUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H Pa3BUTHE KU3HU HA 3em.ie.

JloHay4yHble TPENCTaBIEHUS O 3apOXKICHUM >KU3HU. HaydHble Trunotessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0MOreHe3 W MaHCHepMHUs. XUMUYECKas
HBOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHX.
OKCIEpUMEHTAIBHOE MTOATBEPKICHNE XUMHUUECKON 3BoJIronMK. HavanpHbIe Tansl
ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanre meMOpaHHbBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM M UX 3BOJIOLHS.
®opMHpOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa U €€ TMepUoOabl: KEMOPHICKHIMA,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NEPUObI: TPUACOBBIN, OPCKUI, METIOBOM.

KaliHo3o0Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTUKa KiIuMaTa U TeO0JOorndyeckux mpoiieccoB. OCHOBHbBIE 3TaIlbl
ABOJIIOLMU PACTUTENIBHOIO M KMBOTHOIO MHpa. ApomMop}o3bl y pacTeHHl u
KUBOTHBIX. [losiBIIEHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak oOTpaxeHue dBoiround. OCHOBHbIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
IIPOUCXOXKJICHUH 4YesoBeKka. Meroasl H3ydeHus aHTponoreHesa. Cxonactsa H
pa3Inyus 4eI0BeKa U KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBumxymue  cuwibl  ((pakTopbl)  aHTPONOIrEHE3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3rOTOBIIEHHE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIUU YEJIOBEKA: aBCTPAIONUTEKH, YelIoBeK
yMenbld, YenoBek npsaMoxoxsaumui, YemoBek HeaHIEpPTAIbCKHUM, YenoBek
pa3yMHblil. Haxonku HCKONaeMbIX OCTaTKOB, BpEMsl CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUA.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pPAChl:  €BPOIEOUAHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHass  (9KBaTopuajibHas),  MOHTOJOWIHAS
(a3marcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHMSAM CYIIECTBOBaHMA. EJMHCTBO ueIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupel u cxembl: «Bo3uukHoBeHue ConHEYHOW cucteMbl», «Pa3Burue
OpraHhyeckoro mupa», «PacturenpHass KieTka», <OKuBOTHas  KieTkay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE aHAaTOMHUYECKHUX YepT CTPOEHHUS 4YEJIOBEKa M YeJIOBEKOOOpPa3HbBIX
00e3bsin», «OCHOBHBIE MeCTa TaJCOHTOJIOTMYECKMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «llpeBHenmmue moanw», «pesHue moau», «llepsbie
COBPEMEHHBIE JTI01», «HeToBeUeCKue pach».

O6GopynoBanue:  Mymsoku  «[IpoucxoxkaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablla, KPOMAaHbOHIIA), CICHKH WIH
M300pKEHUSI KAaMEHHBIX OpYyJIud NepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,



pyomia, ckpebna), TreoXpoHOJOrhyYeckas TaOnMIa, KOJUICKIUI «DopMbl
COXPAaHHOCTHU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Ipaktrnueckas padora Ne 1. «/3ydeHue MCKOMAEMbIX OCTaTKOB PACTEHUU H
KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcus «IBOJIOIUS OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KPaeBEAUECKUI My3€ei).

Tema 3. Opranu3Msbl 4 OKpY:KawIas cpeaa.

DKOJIOTHA KaK HayKa. 3afadyd ¥ pa3fenbl 3KOJOTHH. MeTObl 3KOJIOITMYECKUX
UCCIIEA0BAaHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YILIHAs, OYBEHHAs,
BHYTPHUOPIaHU3MEHHA.

Okonoruyeckue (¢dakTopel. Kiaccubukamus HSKOJOTUYECKUX (PAKTOPOB:
abuoTuyeckue, OMOTHYECKHME U AaHTPOIMOTeHHble. JleMCTBHE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOunoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DAaKTOPOB.
buonornueckue puTMal.

buornyeckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HauyeHUe OMOTHYECKHX B3aWMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU nomysAnuu. (OCHOBHBIE —IOKa3aTenn
MOMYJSILMN: YHCIEHHOCTb, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. JInHaMuKa YuCIEHHOCTHU MOMYJISIUUU U €€ PEryJIALus.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. 'ekkerns.

Tabnuus u cxemsl: kapta «lIpupogusie 30Hb 3emuny», «Cpeabl oOUTaHUS
opranusmMoBy», «®doronepuoauszm», «llomynsiiuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMYJsUUU UHDY30puHu-Tyhenbku», «llumessie nenmy.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

Jlabopatopnast padota Ne 3. «Mopdonoruueckine 0COOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHast pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Ipaktruueckas padota Ne 2. «Ilogcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
paCTEHUI.

Tema 4. CooO1miecTBa M 3K0JI0rHYeCKHE CUCTEMBI.



Coo0miectBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBaf,
NpoCTpaHCTBEHHas, Tpoduueckas (muimeBas). Bunbl-nomunantel. CBs3u B
OoHoIeHO3E.

Okosioruyeckre cucrtembl (dkocuctembl). Ilonsitue 00 »skocucreme u
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHHU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU JKOCUCTEMBI. [luileBble 1Eenmu u CeTu.
OcCHOBHBIE TMOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIHS. ODKOJIOTHYECKHE
nUpaMubl: TPOAYKIUHA, YHCIEHHOCTH, Ouomacchl. CBOWCTBA DKOCHCTEM:
YCTOWYUBOCTh, cCaMoperyJisitus, pazpurue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WM [IMPOKOJINCTBEHHOIO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop yCTOMYMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOoOOpa3us Ha 3eMII€.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero (Qynkiuu. OcoOeHHOCTH Ouochepbl Kak
ro0abHOM 3KocHucTeMbl. J[MHaMuuyeckoe paBHOBecHME U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThI BelecTB 1 OMOT€OXMMHYECKUE ITUKITBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emsid. AHTpPOIOreHHble U3MEHEHus B Ouocdepe.
['moGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOJIBI U YEeJI0BEYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallOHATBHOTO
YOpaBJICHHUS TPUPOJHBIMH pecypcaMd M WX HCIOJNb30BaHue. JloCTHXKeHUs
OHMOJIOTMU U OXpaHa IPUPOJIBI.

JdeMoHCcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. W. Bepuaackuii.

Tabmuuel u cxembl: «llumessie nenu», «bUONEHO3: COCTaB U CTPYKTYypay,
«IIpupoaueie coobmiectBay, «llemu nuTaHus», «IKOJOTMUECKass NUpPaAMUJIAY,
«buocdepa u yenosek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBoMHOro  jeca», «buonenos BomoéMma», «ArponeHo3», «lIpumepHsbie
AQHTPOIIOIEHHbIE  BO3JICUCTBHUS HaA Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsi3HEHHS] BO3MIyXa W TPYHTOBBIX BOMI», «[louBa — BaskHEHWIash COCTaBIISIONIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexT», «DaKkTophI
pPaAMOAaKTUBHOTO 3arpssHeHusi Ouocdepb», «OOmas crpykrypa Ouochepsn,



«PacnipocTpanenne xu3Hu B Oumochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azora B mpupoae».

O6GopynoBaHue: Mojelb-anmuiukanus «TunuuHable OHOILIEHO3bD», TepOapuid
«PacturtenbHble cOOOIIECTBAY, KOMUIEKIIUU «bUolleH03», «BpeauTenu BaxxHEHITUX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIUM pACTeHUH W
KUBOTHBIX, TPUHAUICKAIINE K Pa3HbIM SKOJOTMYECKMM TpYyIIaM OJHOIO BHUJA,
Kpacnas xnura Poccuiickoit ®epepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOITPAMMELI 11O
BMOJIOTMN HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA3OBAHHMA

Cormmacio ®I'OC COO, ycraHaBIMBaWOTCA TpeOOBaHMUS K pe3yJibTaTam
OCBOCHHUS OOYy4YarOIIUMHUCS MPOrpaMM CpeAaHero ooOimero oOpa3oBaHUsA:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUHOCTHBIX pe3ybTaTOB OCBOCHUS npeamera «buonorus»
BBIJICJICHBl  CJIEAYIOIIUME  COCTABJISIIONIME:  OCO3HAHHE  O0Y4YalOIIMMUCS
POCCUHCKOW Tpa)KJIaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO,
CaMOCTOSATENLHOCTH U CaMOOTPEEICHUIO, HATMYUE MOTHUBAIMH K OOYYEHUIO
OMoJIOTHH, 11eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JTMYHOCTH Ha
OCHOBE KIIOYEBBIX IEHHOCTEHW M HCTOPUYECKUX TPAJULMNA  pPA3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh H  CIOCOOHOCTH  OOYyYarOIIMXCS
PYKOBOACTBOBATbCSI B CBOEU  JEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMHU, MPUCYIIUMH CHUCTEeME OMOJOTMYECKOTO OOpa3oBaHUsl, HAIMYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LE€M U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JInuHOCTHBIE PE3yJIbTaTBl OCBOCHUS Npeamera «brhoaorus» JOCTUTaroTCs
B €JIMHCTBE y4eOHOW M BOCHUTATEIBHON JEATEILHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUHUCKAMHM  COLUHMOKYJIbTYPHBIMH, HMCTOPUYECKUMH U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHSATBIMH B OOIIIECTBE MPaBUIaMU U
HOpMaMH  TIOBEJACHUS M  CHOCOOCTBYIOT  MpoIeccaM  CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, PA3BUTUSI BHYTPEHHEHN MO3ULIMU JIMYHOCTH,
NaTpUOTH3Ma, YBAXKEHUA K 3aKOHY U TIPABOINOPANIKY, YEJIOBEKYy TpyJa H
CTapiieMy TOKOJIEHHUIO, B3aMMHOTO YBaXKEHHUS, OEpPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJ€OUI0 M TPAAUUMAM MHOIOHAMOHAJIBHOIO HapoJaa
Poccuiickon @enepanuu, NpupoOAE U OKPYKAKOIIEU Cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mnpeamera «buosorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAlMM, MO3UTHUBHBIX BHYTPEHHHMX YOEKIICHUM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIEeCTBa,
paclipeHre KWU3HEHHOIO ONbITa W ONbITAa JESTEIbHOCTH B MPOLECCe
pean3ali OCHOBHBIX HANPABJICHHUN BOCIHUTATEIBHOW JESITEIBHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:



c(OPMUPOBAHHOCTh  TPAKIAHCKOM  MO3MLMUU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOT0 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MpPaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U ITPaBONOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATEIBHOCTA IIPU CO3JAHUU
Y4E€OHBIX MTPOEKTOB, PEIIEHUN YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUN
OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONpPENENITh COOCTBEHHYIO IMO3MIHIO IO OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUUTHIBATh B CBOUX JICCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEHN C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
Y COLMAIBHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHbIX, MO3HABATENbHBIX W UCCIEN0BATEIbCKUX 3a]a4, YBaKUTEIBHOIO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NpPHU OOCYX IEHUU CIIOPHBIX BOMPOCOB
OMOJIOrMYECKOTO COJEPIKAHUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JI€SITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaX JaHCKOU UJICHTUYHOCTH,
MaTPUOTH3Ma, YBAXKEHUS K CBOEMY HApOy, YyBCTBA OTBETCTBEHHOCTH IE€PE]
Poaunoii, ropnoctu 3a cBOM Kpau, CBOKO PoauHY, CBOM S3BIK U KYJBTYPY,
IPOIIJIOE ¥ HACTOSAIEE MHOMOHAIMOHAIBLHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIECIHI0 W IaMITHUKAM
IIPUPOABI, NOCTHKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TPYyAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJIOTMHM, NOHHUMAaHUS 3HAYEHHUS OWOJOTMU B TMO3HAHUM 3aKOHOB
IPUPOBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yOoexKJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEILCHUS,
OPUEHTHPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pPOAUTEIAM, CO3JAHUIKD CEMbH Ha
OCHOBE OCO3HAHHOTO IIPUHATHUS [IEHHOCTEU CEMEUHON KU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;



4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIEHUMH;

NOHUMAHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI MU €&
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE
IPOSBIIATH KAYECTBA TBOPUYECKOM JTMUYHOCTH;

5) puznveckoro BocnuTaHus, GopMUpoOBaHUS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO (J1Ar oMoy Yusi:

NMOHMMAaHWE U peaju3alusi 3J0pOBOro U 0Oe30macHOTro olpasza KU3HU
(310poBO€  MHUTaHWE, COOMIOJEHUE TUCMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH UM OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTbB), OEpPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LIEHHOCTH TMpPaBWI WHIUBHUAYaJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEACHUS B CHUTYyaIMSIX, YTPOXKAIOMIUX 3J0POBBI0 M KU3HU
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHUS  BPEAHBIX  MPUBBIUEK
(ynotpeOiaeHus alnKoroisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOM JEITEIBHOCTH TEXHOJOTMYECKOW M COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIILHO BBINIOIHATh TAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3audHbiM cdepaMm mnpodecCHoHAIbHONU JesATEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayuieil npodeccun u peanru30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa3oBaHUIO Ha
NPOTSHKEHUU BCEH KU3HH,

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOM KYJBTYphl: NMPUOOpPETEHHE OIBITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKH WX BO3MOXHBIX IOCIEACTBUM s
OKPYXKaroLEnl Cpebl;

OCO3HaHME TI00aJTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU H3YyUYEHUHU OMOJOTUU
3HAHUSI WM YMEHHUS NpPH pEUIeHUH NpoOJieM, CBS3aHHBIX C pallMOHAIbLHBIM



IPUPOAOIOIb30BaHUEM  (COONIOJIEHHE TMpaBWJ TOBEACHHUS B  MPHUPOJE,
HaIpaBJICHHBIX Ha COXpaHEHHWE PAaBHOBECHUS B DKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE HENPUATHE JACWCTBHH, MNPUHOCAIIUX BpEI OKPYKArOIIEH
IPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIaTh UX;

HaJu4Yue Pa3BUTOTO HKOJOTHYECKOTO  MBIILIICHUS, HKOJOTHYECKOM
KYJbTYpPbl, OIbITA JESITEIBHOCTH ASKOJOTMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IMO3HABATEJIBHOM, KOMMYHHKATUBHON U COLIMAIIBHOM
MpaKkTUKe, TOTOBHOCTM K Yy4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOMN HAIMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJHUKYIHTYPHOM
MUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJBTYphl KaK CPEJICTBA
B3aUMOJICHCTBUS MEXKY JIFOJbMU U IMO3HAHUS MUPA;

NOHUMaHWE crnenuukr OWONOTUM KakK HAayKH, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIIMOHATFHOTO HAYYHOTO MBINUICHUS, CO3IaHUH 1IETTOCTHOTO
IPEICTaBICHUs 00 OKpYXKaloleM MUPE Kak O €AMHCTBE MPUPOJbI, YeTOBEKA U
00l11lecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU TpoOsIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHus: HOBOIO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTEH BHIXO/A U3 TJI00ATBHBIX IKOJIOTUYECKUX MPOoOIieM
U oOecriedeHHs] Tepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAILHOMY
UCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHHH OMOJIOTMYECKUX 3HAHUM B LEIAX
MOBBINICHUS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TIPAaMOTHOCTH  OOydYarouuxcs,
dbopmupyemoil npu U3y4eHUu OUOJIOTUH;

NOHMMAHWE  CYIIHOCTH  METOJIOB  MO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJyYaeMble 3HAHMS IS
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIET0 MUPA U MPOUCXOSAIINX B HEM
W3MEHEHUM, yMEHUE JienaTh 00OCHOBAHHbBIC 3aKIIOUCHMS Ha OCHOBE HAy4YHBIX
(haKTOB U UMEIOIINXCS JAHHBIX C LIEJIbIO TOJYUYEHHUSI IOCTOBEPHBIX BHIBOOB;



CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOIb30BaTh OMOJIIOTMYECKUE 3HAHUS IS
penieHus: npoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHME LIEHHOCTH HAy4YHOM AEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISThH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENbHOCTh HUHANBUAYAJIBbHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K HENpPEpPHIBHOMY OOpa30BAHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOCHUS  Y4eOHOro  MpeaMmeTa
«buosorus» BKIIOYAIOT: 3HAYMMBIE JJi1 (OPMHUpPOBAHUS MHUPOBO33PEHUS
oOyyarommxcst  MEXAUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIEHAYyYHbIC
MOHATHS, OTPAKAIOIINE ICJIOCTHOCTh HAYYHOW KApTUHBI MHpPA W CHEIUDUKY
METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
SHEprusi, SBJICHUE, MPOIECC, CUCTEMAa, HAY4YHBIH (akT, NPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHHME, HaOJIOJIEHHE, H3MEpPEHHE,
OKCIIEPUMEHT W JAPYIWX),  YHHBEpCAJIbHbIE  ydeOHBbIE  JIEHCTBHS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), OOECIEeUYNBAIOIINE
dbopmupoBaHrue (PyHKIIMOHAIBHOM T'PAMOTHOCTH U COLMAIBHOW KOMIIETCHIIUU
0o0yyarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCSl  MCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IEUCTBHS B TO3HABATEILHOM U COIMATIbHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yabTaThl OCBOSHUSI MPOTPaMMbl CPEIHETO OOIIETo
00pa30BaHUs IOJKHBI OTPaXKaTh:

OBjiajeHne  yHUBEPCAJIbHBIMH  Y4eOHbBIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JJOTNYeCKHeE IeHCTBHS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U aKTyaJIU3UpPOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanu3a, CUHTE3a, CpaBHEHMs], Kiaccuukanuu, 000OIIEHMS), pPACKPHIBATH
CMBIC]T OHOJIOTMYECKUX TMOHATUM (BBLAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMU);

ONpENENATh LIENIM JEATEIbHOCTH, 3ajJlaBasi NapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JEATEILHOCTH C TOCTaBJICHHBIMU
LETISIMU;

UCIIOJIb30BaTh OWOJOTHYECKUE TIOHATHS I OOBSICHEHHS (HAKTOB U
SIBJICHUW )KUBOU MPUPOJIBL;



CTPOUTH JIOTHYECKUE pacCyXJeHUd (MHAYKTUBHBIC, IETyKTUBHBIC, IO
AQHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHUSI B PacCMaTpHUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUECHUS;

NPUMEHATh  CXEMHO-MOJICJIbHBIE ~ CpeJICTBAa  JUIi  IPEJCTaBJICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJOTHMUYECKUX O0OBEKTaX,
a TaKXke TMPOTUBOPEUYMH Pa3HOrO pPOJA, BBISBICHHBIX B  Pa3IUYHBIX
MH()OPMALIMOHHBIX UCTOYHUKAX;

pa3pabaTeIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOITUXCS
MaTepHuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBUE
pPE3yIbTATOB 1IEJISIM, OLICHUBATh PUCKU MOCJEACTBUN JIEATEIbHOCTH,

KOOPJAMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBHSAX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaICTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MPOEKTHOMN
NEATeIbHOCTH, HaBBIKAMHM  pa3pelieHus  mnpoOieM, CIOCOOHOCThIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKUX
3a/1ay, IPUMEHEHUIO PA3JIMYHbIX METO0B MO3HAHMUS;

WCIIOJIb30BaTh PA3JIWYHbIC BHUJbI JICSITEILHOCTH IO TMOJYYEHHIO HOBOIO
3HaHUA, €r0 HMHTEPHpETAIuu, MPeoOpa30BaHUI0 M MPUMEHEHHUIO B YUEOHBIX
CUTyaIlUsX, B TOM YHUCJIE TIPU CO3J]aHUU YUEOHBIX U COIUATIbHBIX ITPOCKTOB;

dbopMupoBaTh  HAy4HbIM  TUI  MBIIUICHUS,  BJIAAETh  HAYYHOUH
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHIATUSIMH U METOJIAMHU;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa3oBaTEILHOMN
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U U aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIIeHUs, HAaXOJAUTh apryMEHThI I JOKa3aTelIbCTBa
CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTECPUU PEIICHUS;

aHaJU3UPOBaTh TIOJIYUYEHHbIE B XOJIe¢ pEIIeHUs 3aJadd Pe3ysbTaThl,
KPUTUYECKU OLIEHUBATh MX JOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH 1I€JICHAMPABICHHBIN MTOMCK MEpPEeHoca CPEACTB U CIIOCOOOB
NENCTBUSA B MPOPECCUOHAIBHYIO CPEAY;

yMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO M IPAKTHYECCKYIO 00JaCTH
YKU3HEIESITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;



BBIJIBUTATh HOBBIE UJIEH, TIPE/IJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

3) padora ¢ uHpopMaLHen:

OpUEHTHUPOBAThCS B PA3NIMUHBIX MCTOYHUKAX HUH(oOpManuu (TEKCTe
y4eOHOTO MOCOOMS, HAy4YHO-NIOMYJSIPHOM  JHTepaType, OHOJOTUYECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEpHBIX Oa3zax IaHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMALIMIO DPA3IWYHBIX BHUAOB U (OPM MpeACTaBICHHUS,
KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIMpPOBATH 3aIIPOCHI U IPUMEHSThH Pa3IMYHbIE METOABI ITPU TTOUCKE U
oTObope Ouosjoruueckor uHQPOpMaIMK, HEOOXOJUMOW JJIsi BBIIOJHEHUS
y4eOHBIX 3aj1ay;

npUOOPETaTh OMBIT MCIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATH KYJIBTYPY AaKTUBHOIO  HCIIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (OopMy mpeacTaBiIeHUS
ouonorndyeckoit wuHbopmaruu (cxembl, TpaduKu, AHArpaMMBbl, TaOIHUIIBI,
PUCYHKH U JAPYyTOE);

UCTIONb30BaTh HAYYHBIM S3bIK B KayeCTBE CpeICTBa MpU paboTe C
ouonornyeckol uMHGOpPMALME: NPUMEHSITh XUMHUYECKHE, (QU3NYECKHE U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOpMYyJIIbl, a0OpeBHATypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPEeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHUYECKHE  CPEICTBA
HaTJISTHOCTH,

BJaJIeTh  HAaBBIKAMHM  pAcCllO3HABaHUS W 3alIUTHl  WH(OpMAaLHUH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByageHue yHMBepPCaIbHBIMA KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) oOmenmue:

OCYIIECTBIISITh KOMMYHHKAallUM BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JUAJIOT€ WM JAMCKYCCHUU IO CYHIECTBY OOCYXIaeMOMl TeMbl
(yMeHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEJIHHO
BBITIOJTHEHHS TIpeIiaraéMoi 3a/1auul, YIUThIBaTh HHTEPECH M COTJIACOBAHHOCTH
MO3UIMH IPYTHX YYACTHUKOB JAUAJIOTa WU AUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbIE CpeACTBa OOILICHHS, MOHMMATh 3HAYECHUE
COILIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIMKTHBIX CUTYAIIH,
YMETh CMATYATHh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHHS M B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JAPYTuX JIIOJieH, TPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (HopMyIMpoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHad AeSITeJIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM pabOThl MpH pEUIeHUH OHOJIOTMYECKOW MpoOJIeMBl,
000CHOBBIBATh HE0OXOIMMOCTh NPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJEMCTBUSI IPU pelIeHUH yueOHOW 3a/1auH;

BBIOMpATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUN C yu€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OPUHUMATh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUA IO €€ JOCTHKEHUIO: COCTaBIIATH IUIAH JIEHCTBHM,
pacnpenensaTh pojau ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKIAaThb PE3yJbTAThl
COBMECTHOI padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa M KaXXJOr0 yYacTHHKA KOMaH[bl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OLEHUBATh HAEH C TMO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE ITOBEJEHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

Ogy1aleHUe YHUBEPCAJIbHBIMHU PeryJIsTHBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JUIsl BBISBICHUS NPOOJIEeM U HX
pEILIEHNUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWM 1EJEeBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX MO OTHOLIECHUIO K dKUBOM MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYIKAIOIIMX;

CaMOCTOATENIBHO  OCYIIECTBIIATh  IIO3HABATEIIBHYIO  JEATEIBHOCTb,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHbIE 3a7aud B
00pa30BaTeIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYAaIUX;

CaMOCTOSITENIFHO COCTAaBJISITh IJIaH pEHIeHUs MpoOJeMbl C Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUH;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclMpsATh paMKM  y4yeOHOro mpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  aprymMeHTHpoBaTb  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOU SPYIUIMH B
pa3HbIX 001acTAX 3HAHUM, MMOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENbHBIN U
KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPO.Ib:



JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIAJCTh HAaBBbIKAMHU II03HABATEJIbHOW pPEPIEKCUHM KaK OCO3HAHUS
COBEpLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu sl OLIEHKU CUTYalluu, BbIOOpa
BEPHOI'O PEILLIECHUS;

YMETh OLEHMBATh PUCKA W CBOEBPEMEHHO INPUHHUMATh PELICHHS MO UX
CHIDKEHHUIO;

IPUHUMATh MOTHBBI U apryMEHTBHl IPYTuMX IpU aHAJIM3€ pPE3yJbTaTOB
NEeATENbHOCTH;

3) npuHsATHE ce0s M APYTrUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI U apryMEHTBHl IPYTuMX IpU aHAIM3€ pPE3yJbTaTOB
NEeATENbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OLINOKY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP € O3HUIMH JPYrOro 4eaoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbrarhl ocBoeHHs mporpammbel COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHerupuyeckue i y4yeOHOro mpeaMera
«buonorus» HayuyHble 3HaHHS, YMEHHS M CHOCOOBI JAEHCTBMIA MO OCBOCHHIO,
UHTEPNIpPETAllMd M TNpeoOpa3oBaHUIO 3HAHWM, BHUJBI JEATEIBHOCTH TIO
MOJIYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUM B Pa3JIMUHBIX YUEOHBIX
CUTyallMsX, a TakKe B pEaJbHbIX KU3HEHHBIX CHUTYyalUsiX, CBSI3aHHBIX C
ounosnorueii. B mporpamMme mpeaMeTHBIC pe3yJbTaThl MPEACTABICHBI IO TOJIaM
00yueHus.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS YueOHOTO npeamera «buomorusy 6 10
Kjlacce JOJIKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHH B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKIIAJIC
pOCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA JJISl PEIICHUS KU3HCHHBIX 3a7a4;

YMEHUE PACKpBIBATh COJEP)KaHUE OMOJOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (0OMEH BEIIECTB W MpEBpalllCHUE
SHEPruM), TrOMeocTa3 (CaMOperyJisiius), YypOBHEBas OpraHU3alMs KUBBIX
CHCTEM, CaMOBOCITPOU3BEICHUE (penpoaykuusi), HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;



yMEHHME H3jaraTh OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAsI, LIEHTpajbHasi JOrMa MOJEKYJIsIpHOM Ouosoruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (0 HEHTpax MHOToo0pasus u
MPOUCXOXKJEHUST KylIbTypHbIX pacteHuid H. . Basuioa), omnpenensite
I'PAaHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIa/IETh METOJaMHU HAyYHOT'O NTO3HAHUA B OMOJIOTHH: HAOJI0IeHHE
Y ONKMCAHME KUBBIX CUCTEM, POLIECCOB U SIBJICHUI, OPraHU3alusl U TPOBEICHUE
OMOJIOTMYECKOTO  DKCHEPUMEHTA, BbIABM)KCHHE  TUIIOTE3bl,  BbISBICHHE
3aBHCHUMOCTH MEXJy HMCCIEAYEMBbIMH BEIMYMHAMM, OOBSICHEHUE MOIYyYEHHBIX
pe3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJbI HA OCHOBAHUY MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KIETOK IPOKAPUOT
U DYKApuOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IpoLIeCCOB: OOMEHa BEIIECTB U MPEBPAILEHUS SHEPTUH B KJIETKE, (POTOCUHTERA,
IUTACTHYECKOTO M JHEPreTUYecKOro OoOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBUAYAJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOIYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SBJIECHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KHU3HU C LEJbl0 obOecriedeHusi Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpYXaloIUX JIIOJeH, COONIOAEHHS HOPM TIPaMOTHOIO IIOBEACHHUS B
OKpY>Karollled MpUPOIHOM cpesie, MOHMMaHUe HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTH)KEHU COBPEMEHHON OMOJOrMM U OMOTEXHOJOTMH AJI1 paldOHAIBHOIO
IPUPOAOIIOIB30BAHUS;

YMEHHUE pellaTh JJIEMEHTAPHBIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
JTUTHOPUAHOE CKpEIMBAHKE, CLEIJIEHHOE HACIIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTMOPHUIHOTO CKPELIMBAaHUS JIUIsl IPEICKa3aHUsl HACIIEJOBAHUS IPU3HAKOB Yy
OpraHu3MOB;

YMEHHE BBINOJIHATH JJAOOpPaTOpHbIE U MPaKTUUYECKHE paboThl, COOMI0AATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKU OLIEHMBaTh M HMHTEPIPETUPOBATH HH(OpPMALUIO
OHMOJIOTMYECKOTO COAEpXkaHMsI, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3iMuYHbIX HMCTOYHMKOB (CpelIcTBa MaccoBOM HMH(OpMaluM, Hay4yHO-
NOMyJISIPHbIE MaTe€pUaibl), ITUUECKHE aCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OHOJI0THH, MEAUIIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3[aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE COOOIICHHUS,
0000mass OuONOrMYecKyr0 HH(OpMaAIMI0O U3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIOJb30BATh MOHATUMHBIN annapar OMOJIOTHH.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npenmera «buonorus» 6 11
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MeCT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHS, O BKIAJe
pPOCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA [Tl PEIICHUS KU3HEHHBIX 3aa4;

YMEHUE PACKPBIBATh COJEP)KaHUE OMOJOTUYECKUX TEPMUHOB U TIOHSTHIA:
BUJI, TOMyJsAUMs, TeHOMOHJ, OBOJIONMS, JBIKYyIMEe CWIBl ((PaKTOpHI)
3BOJIIOLUH, PUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30oBaHue,
AKOJIOTHYECKUE (DaKTOPBI, IKOCHCTEMA, IPOAYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
SN MATAHUs, SYKOJOTHUECKas MupaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3JlaraTh OMOJOTUYECKHE TEeOpuHu (IBONIOIMOHHAS Teopusi Y.
JlapBruHa, CHHTETHYECKas TEOpHWs DBOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoacrsa K. M. bapa, yepenoBaHus riaBHBIX HalpaBiIE€HUN U
nyTei oo A. H. CeBeprioBa, yuerus o omochepe B. Y. Bepnaackoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIIaJIETh METOIaM1 HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOJII0ICHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPraHU3aIMs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA, BBIABMIKEHHWE THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJTYYCHHBIX
pe3yIbTaTOB, UCITOJIH30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHUE
JieNaTh BBIBOJIBI HA OCHOBAHUU TMOJTYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJCIATHh CYIIECTBEHHbIE MPHU3HAKH CTPOEHUS OMOJIOTHYECKUX
00OBEKTOB: BHJOB, MOMYJSALUNA, MTPOIYIIEHTOB, KOHCYMEHTOB, pEIyIECHTOB,
OMOTEOIICHO30B U HIKOCHCTEM, OCOOCHHOCTH TIPOIIECCOB: HACJEICTBEHHOM
WU3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHWU3MOB, JIEUCTBHSI JKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, TIEpEeHOCa BEIIECTB M TMOTOKAa DSHEPIMH B HKOCUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEILIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE MIPUMEHSTH MOyYSHHBIC 3HAHUS TSl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SABJICHUM, JJISI TPUHSITHUS IPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM
KU3HU C LEIbl0 obecredeHrsi OE30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpYXAIOIIMX JIIOJEH, COONIOACHHSA HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY’Karollel MpUPOAHON Cpelie, MOHUMaHUE HEOOXOAMMOCTH MCHOIb30BaHUS
JTOCTUXKEHUN COBPEMEHHOMU ounonoruu LTSI paIlMOHAIILHOTO
IPUPOIOTIONH30BAHHS;



yMEHHUE peIlaTh JJIEMEHTapHbIE OMOJOTHYECKUE 3aJlayd, COCTaBISAThH
CXEMBbI [IEPEHOCA BEIIECTB U SHEPTHH B SKOCHCTEMax (LEMy MUTaHus);

YMEHUE BBIOJIHATH J1a00paTOPHbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHUYECKU OIIEHHBaTh M MHTEPIPETUPOBATh HH(MOpMAIUIO
OMOJIOTMYECKOTO COACPKaHMsI, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3NMYHBIX HCTOYHHMKOB (CpPEICTBA MaccoBOM HH(OpManuu, HayYHO-
HOMYJISIpHBIE ~ MaTepuaibl), paccMaTpUBaTh IJIOOAJTBHBIE 3KOJOTUYECKHUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
130053710120 {0

YMEHHE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000mas OHOJOTHUECKYI0 HMHGOPMAIIMI0 W3 HECKOJbKHX HCTOYHHKOB,
I'PaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.



