KynbLmHa
HaTtanbs

PABOYASI [IPOTPAMMA  DVKTOPOBHa
(ID 1451222)
yueOHoro npeamera «buosiorusi. bazoBblil ypoBeHb»
st ooyyatromuxest 10 — 11 knmaccos

COAEPKXAHUE OBYUYEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
u3MepeHue, kiaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /I)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabGopaTopHbie U MPaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BEUIECTB B KieTke. llogmepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMUHOKHMCIIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XWMHUYECKHE CBOMCTBa OenkoB. buonornuyeckue
byHKUIHUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIeHTp, cyOctpatHas cneunduunocts. KodepmeHnTsl. Butamunsbl.
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN W Tiactun. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KJIETKE.

JdeMoHCTpaUu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. neliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKUX DJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubr n cxembl: «llepuognveckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOEHHE JKMBOTHOU KIIETKW»,



«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMmuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlaGopatopuass pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOeHHUSI KIETOK PACTCHUI,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHICAHUEY.

Tema 4. )KuzHeneATeIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMUJIISIIIUSA (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €JIMHOrO TIpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIINe OaKkTepuu. 3HaUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYyJIUPOBaHUE DJHEPruu B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KHUCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmarpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otambl TpaHcisiuuu. KoawpoBanue amuHOKuCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. H.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyaurens CIIM/]a.
OOpaTHass ~ TpaHCKpUIIIUS, peBepTaza W  uHTerpasa. lIpodunakrrka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00J€BaHUH.

JleMoHCTpaUM:



[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumnbl mutanusy, «Mertabomuzmy, «MuUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WU KU3HEHHBIM Lukn kieTku. WHtepdaza u MuTO3.
[Tpoueccrl, mportekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUIHOTO
cuareza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBHUAYaJbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
pPa3MHOXEHUS: JEJICHHE HaJBOE, IIO0YKOBAHWE OJIHO- WU MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKIUU.

[TosoBO€ pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusAX MeKo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3Ha4YEHUE MeHo3a.

["ameToreHes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHHKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SHMIEKIIeTKAa) — CIIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pas3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOnenue, racTpyisiiusi, opranorese3. IloctamOpuoHanbHOE pa3BuTHE. TUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct m pasButne pacteHuii. OHTOreHe3 LBETKOBOI'O PACTEHHUA: CTPOEHUE
CEMEHH, CTaIUH PA3BUTHSI.

JdeMoHCcCTpanuu:



Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutos»,
«Meiiosy, «IIpsMoe 1 HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOIIUTAIOWIECTOY, «SHIIeKIIeTKa MJIEKONUTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

Jlabopatopuas pabora Ne 3. «HabOmomeHne MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIPENapaTrax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
1 SMOPHOJIOTUH B CTAHOBJICHHMH TEHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKH, MOJEKYJISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETUYECKUE
noHATUsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUN.

3aKOHOMEPHOCTH HACJICJOBAaHUS MPU3HAKOB, yCTaHOBJIEHHBIC . MeHenem.
MonorubpujiHoe CKpelllBaHuEe. 3aKOH €JIMHO-00pa3us THUOPHUIOB IEPBOTO
nokoyieHusA. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HAaCJIeIOBAHMS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBaHUS.
AHanu3upyolee ckperiuBanue. Fcrnoap30BaHne aHATM3UPYIONIETO CKPEITMBaHUS
JIJISL OTIPE/ICJICHH S TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO T'€HOB. HapylieHne cuenyieHusi reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHne moyia. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['omMorametrHsle W reTreporaMeTHbie opraHusMmbl. HacnegoBanue
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI HK3MEHUMBOCTHU: HEHACJIEACTBCHHAS U HACJIECACTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanmoHHbIN psil U BapualluOHHAST KPUBAS.
Hopma peakunu npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.



HacnenctBenHasi, wim TeHOTHUIUYECKAas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOWM TMpolecc — OCHOBa KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitlaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXHUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenctBenuble 3a0ojcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACIEACTBEHHOM MpPEeApacHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue W TreHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKIX
Oosie3Hel. MeauKo-TeHeTUYEeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B MPETOTBPAICHNUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeI0BEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabmuupt u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHUE U €ro
[UTOT€HETUYECKasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHUE,
«llutonornyeckue - OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmMonencTBUE QJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTuka moyia», «3aKOHOMEPHOCTH HaCJEIOBaHUS,
CUEIJIEHHOTO ¢ TojoM», «KapuOTUIBI YelOBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTuka rpynm KpoBuw», « MyTarimoHHas U3MEHUHUBOCTHY.

O6opynoBanue: MoJenu-anmiukauun «MOHOTUOpUIHOE CKpElIMBaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JurubpugHoe ckpemuBaHue», «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTaluu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHblie M NpakTHYeCKUE padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yjabTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKpPEUTMBAaHUS y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKamOHHOW W3MEHUYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOTIpernapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.



Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yyenne H. U. BaBunmoBa o0 T1ieHTpax MNPOUCXOXKACHUS W MHOT0O00pa3us
KYJbTYPHBIX pacTeHUH. LIEHTpbI NMPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METOMIbI ceNeKIru. MaccoBbId M HHAUBUAYATbHBIA OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. bau3kopoAcTBEHHOE
cKpenuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHHE YHCTHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otpanéunas rtulOpuausanus M €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 W
MOJyYCHUE TOJMUIUIONAOB. JIOCTMKEHHS CENEKIMW PACTECHHUM, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIlbl
co3ganusi pexomounantHod JIHK wu Ttpancrennsix opranuszmoB. Kierounas
nHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONIPONYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTaHU3MOB.

Okojiornyeckue W 3tudyeckue  npobmembl. MO —  reHeruuecku
MO (PULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «LleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumiiy, «Otnanénnas rudpuausanusy, «PadoTel akanemuka M. @. MiBaHoBay,
«Ilomunnougus», «OObEeKThl OMOTEXHOJNOTHM», «KileTouHble KyJIbTYpbl H
KJIOHHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOJA0B U KOPHEIIONO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

Okckypenusi «OCHOBHBIE METOABl W JOCTHUIKEHHUS CEJIIEKUMH PACTEHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  Y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoIIOIIHOHHAA OMOJIOTHS.

[IpennochUlki BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPHUHU. OBOJIIOLIMOHHAS
Teopus U €€ MecTo B Onojoruu. BnusHue 3BOTIONMMOHHOW TEOPHUH HA Pa3BUTHC
OMOJIOTHH U JAPYTUX HAYK.



CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHHS BHUJOB B NaJCOHTOJOTHYECKOW JIETOMHUCH, MEPEXOAHbIE (POPMBIL
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYJIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpTaHU3MOB.

OomonnoHHass Teopuss Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs] W3MEHUYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

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

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBrxymne cuibl ((pakTopbl) 3BOJMIOLMKM BUAOB B Ipupojae. MyTallmOHHBIN
npoluecc U KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHOB. M301us 1 MUTrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yibTaT 3BoJoUMU. [Ipumepsl
PUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTAL|H.

Bun wu  BugooOpazoBanue. Kpurepunm Buga. OcHOBHbIE — (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCcKoe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOLUN.

[IpoucxoxkaeHne OT HEeCNEeUMaNIN3UPOBAaHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHCTpauu:

[Toptpetsr: K. JIunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabnuib! U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyiecTBoBanune», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pasue  mopoa  KHMBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uaumoamantauum», «OOmas aereHepauus»,
«/IBmkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIprucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000Pa30BaAHHE.

OOopyioBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB U ceMsiH, KosuieKiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIEHUN y



KUBOTHBIX», MOJIeTb «OCHOBHbBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpO€HHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckass kapra wmwupa, KouleKius «DOpMBI COXpaHHOCTU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb ammmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTtanuu (OpMbI KPBLILEB U
OKpPACKH Tena).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabGopaTtopHas pabdota Ne 2. «Onucanue mpucrmocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emue.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
HBOMIONUS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUECKON 3BOIIOIMA. HavdanbHbie dTarbl
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE IPOTOKJIETKU. [lepBbie KIETKM M KX 3BOJIIOLMSL.
dopMHUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Paseutne xxnu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeuckas u
nporepo3oiickas dpel. I[laneosoiickas spa u €€ MepuoAbl: KEeMOPHUIICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOTCHOBBIA, HEOTECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [T0siBIIEHME, pacliBET U BBIMUPAHUE TPYTII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMyYecKOrO0 MHpa KakKk OTpaxkeHue 3BoJonuu. OCHOBHBIE
CHUCTEMAaTHUYECKHUE TPYIIIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBiIeHUN O
MPOUCXOKJICHUHM YelloBeKa. MeToabsl H3ydeHusi aHTponoreHe3a. (CxoicTtBa u
pa3yInyrs YeJIOBEKa U )KUBOTHBIX. CUCTEMaTHYECKOE MTOJI0KEHUE YEIOBEKA.

JBwxymue  cuibl  (pakTtopbl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 JKHU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxoasalui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKONaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAHMS, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.



Yenoseueckue pacel. OCHOBHBIE  OONIBIIME  pPachbl:  €BPOMEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAIbHASs]),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHckas).  UepTel  MPUCIOCOOJCHHOCTH  TMPEACTaBUTEICH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpetsi: ®. Peau, JI. Ilactep, A. . Onmapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHEe CoOJIHEUHOUM cucTeMbl», «Pa3Butue
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «COBpeMEHHash CHCTEMa OpPraHUYECKOIO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «/IpeBHeimme ironw», «/pesBHue moam», «Ilepble
COBPEMEHHBIE JIIOIU», «HenoBeuecKkue pach».

O6opynoBanue:  Mynsiku  «lIpoucxoxknenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMaHbOHLA), CIEHOKH WIH
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouieKuus «DopMel
COXPaHHOCTH UCKOITAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue UCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIHSX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTObl 3KOJIOTMYECKUX
UCCJIEIOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTpOnoreHHsle. JlelcTBUE HKOJIOIMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DoTONEpruoan3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEWCTBUIO  aOMOTUYECKUX  (PaKTOpOB.
buonornueckre puTMBL.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~— B3aMMOJICUCTBHIL:
KOHKYPEHLHUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HayeHue OWOTHYECKUX B3aUMOJEHCTBUUN JUIsl CYIIECTBOBAHUS
OpPraHH3MOB B MIPUPOJHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyisiuuu. (OCHOBHBIE TOKa3aTelu
HOMYJSALMHA: YUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JJnHaMuka YMCIEHHOCTH TOMYJISINU U €€ perysiusl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxembl: kapTa «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUsA
opranu3moBy», «®Dotonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHPY30puu-Ty(Penbkuy, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKOJIOTUYECKUE CUCTeMBl (3kocucTeMbl). Ilonstue 00 »KOCHUCTEME U
ouoreorieHoze. DyHKIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPIrUU B HKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHM SKOCUCTEMbI. [IMileBble 1LeMM U CETH.
OCHOBHbBIE TIOKa3aTEeIM SKOCUCTEMBI: OHOMacca, NPOAYKIHS. DKOJIOTMYECKUe
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOWYHBOCTD, CAaMOpETysnusi, pazsutue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMAa XBOMHOIO
WJIA LIMPOKOJINCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panuiipl, cocTaB U CTPyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rmo0ampHON JKOcHUCTeMBbl. J[MHammudeckoe paBHOBecHWe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1oGanbHbBIE IKOIOTHYECKUE TTPOOIIEMBI.



CocyiiecTBoBaHMe PUPOJIBI U YeJI0BEYECTBA. Coxpanenue
O61opa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHATBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMM M HX HCHOJIb30BaHuE. JlocTmxeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpl u cxembl: «llumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«[Ipupoansie coobuecTBay, «llenn nuraHus», «IKOJOrHUECKas MNUPaMUIAy,
«buocdepa n yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTro Jjeca», «buoueHo3 Bogoéma», «ArponeHo3», «lIpumepHsie
AHTPONIOTEHHBIC  BO3JECWCTBHAS HAa  IpUPOAY», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBISAOIIAs
ouocoeps», «Pakropsl Aerpagannu nousy, «llapaukossiil 3hdexT», «PakTopshl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdepb»,
«Pacnpoctpanenue xu3HHM B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriiepoaa B 0uocgepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBaHue: MoJielb-anmuiuKanus « TunuuHble OMOLICHO3bI», TepOapuii
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
YKUBOTHBIX, MPUHAJIEKANINE K PA3HBIM 3KOJOTMYECKHM TpyHrnaM OJHOIO BHJA,
Kpachnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K pPE3yIbTaTaMm
OCBOCHHUS OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUSA MpeameTa «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPEACNICHUI0, Haau4he MOTHUBAIlMKM K  OOYy4YeHUI0O  OHMOJIOTHH,
[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME



OMOJOTUYECKOTO  O0pa3oBaHWs, HAIWYUE HSKOJOTUYECKOTO TIPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HECHHBIC TITAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUS mpeameTra «bruonorus» AOCTUTrarOTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUMCKUMU COUHUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSMHU, MPUHSATHIMU B OOIECTBE IMpaBUaMU U HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH NO3WLMM JIMYHOCTH, MaTPUOTHU3MA,
YBaXKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TpyJa U CTaplIEMy MOKOJICHHIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, OTpupoac u
OKPYXKaroUIEH Ccpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBONOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TIPU CO3JAHUU
Y4€OHBIX MPOEKTOB, PELICHUM YYEOHBIX U TMO3HABATEJIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO MO3UIUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHOIIICHWS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJCHUU CIIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JESATEIBHOCTH;

2) NaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UEHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]



Ponunoy, ropmoctm 3a cBOM Kpau, CBOKO PoauHy, CBOHM f3BIK M KYJIBTYPY,
IPOLJIOE U HACTOSIIIEE MHOIOHALIMOHATIBLHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K NPUPOAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHHUE W
pa3BuTHE OHOJOTMM, TNOHMMAaHUS 3HAYEHUA OWOJIOTMM B IO3HAHUHU 3aKOHOB
IPUPOABL, B AKU3HU YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTb 32 €0 Cyab0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JJaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIECHUH;

IIOHUMAaHUE AMOLIMOHAJILHOTO BO3JAEHCTBHS )KUBOW IPUPOBI U €€ NEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢pusznyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza >KU3HU
(3m0poBO€  mUTaHME, COOJIOJEHHME TUTMEHMYECKUX TPaBHWII U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyeckas
aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTH MpPaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;



WHTEPEC K pa3IuyHbIM cdepaMm mpodheCcCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIAaTh OCO3HAHHBIK BBHIOOp Oyaymed mnpodeccun ©W  PEATU30BBHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0O W caMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TIPHUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIGHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKarOUIEH CPEIbl;

OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble TPU HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHUS TPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBEHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWil  TOBEACHUS B NPUPOJE,
HaIllpaBJICHHBIX HA COXpPAaHCHUE PABHOBECHS B DKOCHCTEMax, OXPaHY BHIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, TMPUHOCAIIUX Bpel  OKPYKAIOIICH
MIPUPOTHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJArONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJICJICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U TPEIOTBPAIIATH UX;

HaJIM4KUE PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIbTYpHI,
OTIbITa JEeSATEILHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN NEATSILHOCTH SKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKON KYJIBTYpHl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOAMHU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHenu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ poJik B
(GbOpMHPOBAaHUN PAIMOHATLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUN IICJIOCTHOTO
TIpeACTaBICHUsT 00 OKpYXKarolmeM MHpE KaK O SAMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B TO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOemM
COXpaHEHUS IPUPOJHOTO PABHOBECHUS,

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IMBHIIA3AIUU:
oOecIieuyeHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE NEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIlaTh pPEeCypcHble  MpPOOJEMbl  pPa3BUTHUSA
YeJI0BEUECTBA, MOUCKA MyTEeH BHIXOAA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJIeM U



o0ecriedyeHuss  MepexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWOJOTMYECKUX 3HAaHUW B LEJAX
NOBBILIEHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTu (HyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
IpU U3YYCHUH OUOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs MJI1 aHaiuu3a U
OOBSICHEHMSI SIBJICHUM OKpPYXKArOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS I
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHWE LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI OOyUYaIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uKky MeTOJ0B TMO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclenoBaHue,  HaONMIOJIeHWe, W3MEpPeHHE, OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCAJIbHbIE ydeOHBIC JeHCTBHS (ITO3HABaTEJIbHbIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIMH OOYyYaroluXxcs, CIOCOOHOCTD
oOyuaronmxcs UCIIOJIB30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMSI W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MTPAKTHKE.

MertanpenMeTHble Pe3yJIbTaThl OCBOCHMSI TMPOTPAMMBI CPEIHEro OOIIEero
o0pa30BaHUs TOJDKHBI OTPaXKaTh:

OBaanenne YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
HeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOATENbHO  (QOpMYyJIHMpPOBAaTH U aKTyalIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJI30BaTh MPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBILLICHUS
(amanm3a, CHHTE3a, CpAaBHEHMUSI, KJIacCU(pUKAIMU, 0000IIIeHNS ), PACKPBIBATH CMBICT
OMOJOrMYECKUX MOHATUM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C JIPYTUMHU MOHSTUSAMH );

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI AESATENBHOCTH C MTOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHITUS Ui 00bACHEHUs ()AaKTOB U SIBJICHUN
YKUBOM TIPUPOBL;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpenctBa Ui IPEACTaBIICHHUS
CYILIIECTBEHHBIX CBSI3eM M OTHOLICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM AESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSX  PEAJBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NTPU PELICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKAMU y4e€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSATEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 00pa30BaTEIbLHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE pEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



OCYILECTBISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(GECCHOHANTBHYIO CPEY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHAIBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-IIONYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIUIO PA3IUYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUYECKU OIECHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi mHMOpMaIKi, HEOOXOAUMOM JJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npuOOpeTaTh OMBIT KMCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmanuu (cxembl, rpaduky, AUarpaMMmsbl, TaOIHIbI, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
Ononornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJa/JeTh  HABbIKAMU  pAclO3HaBaHWA U 3allUThl  HUH(OpMalMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYLIECTBY OOCYKIaeMol TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEpEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppEeKTHOU hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIaH JCHCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHAbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh HJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

1) caMmoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIeM M HX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JieNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.



2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlWsIM, BHOCUTb KOPPEKTHBBI B JEATCIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATCIbHOH  pedieKCMM KaK  OCO3HAHUS
COBEPIIACMBIX JCHCTBUH M MBICIHMTEIBHBIX IIPOIIECCOB, WX PE3YyJIbTaTOB U
OCHOBAHMH, MCIOJIL30BaTh MPHEMBI PEIICKCHH I OIEHKHA CHUTYaIlMH, BBIOOpa
BEPHOT'O PEIICHUS;

yMETh OIICHMBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH DPELICHHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pe3yJIbTaToB
NESTCIIBHOCTH;

3) npuHsiTHE Ce0sl U APYTUX:

NPUHUMATh ceOsl, TOHUMasi CBOM HEJIOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
JCSATCIIBHOCTH;

IpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OMIHUOKH;

pa3BHBaTh CIIOCOOHOCTH TOHMUMATh MUP C TTO3UIUH JIPYTOro YEIIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCcBOeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOrO mpeameta «buomnorus» 6 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJOTHH, (PYHKIIMOHATHHOU
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHSATHIA:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsiUs), YPOBHEBAsI OPraHU3ALMS KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KIeTOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunioBa) u y4eHus (o meHTpax MHOTOOOpasusi u



MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIECCOB W SIBICHHI, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENIATh CYLIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHIYAJIbHOIO PpAa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LEeJbl0 o0ecredeHus: 0e30MacCHOCTH CBOETO 3J0pOBbS M 3J0POBBS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHHS;

YMEHUE pelIaTh 3JJIEMEHTAPHBIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAaCJEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpelCKa3aHUsl HaclIeJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOpPHbIE M MpakTUYECKHe padoThl, cOOOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMAaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepuanbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000061m1ast 6uMoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydueOHoro mnpeamera «buonorus» ¢ 11
Klacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIIAJ€ POCCHUICKUX WU



3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHMHOB M TOHATHUM:
BU/I, TIONYJISALUS, TeHOGOH/, SBOJIONUS, ABUKYIUE CUITBI ((PAaKTOPHI) IBOJIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLEHThl, LEMu MUTaHUu,
AKOJIOTHYECKas MpamMua, OMoreoreHos, onocdepa;

yMEHUE HU3JIaraTb OWOJOTHYECKHUE TeopuH (PBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonuctBa K. M. bapa, uepenoBaHusi riaBHbIX HaIlpaBiIeHUN U
nyteit aBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OINKCaHUE JKUBBIX CHUCTEM, IPOIECCOB M SBJICHUH, OpraHU3alus U IpPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIABIDKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEITUYMHAMH, OOBSCHEHHE MOIyUYEeHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBLICHATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIyIIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHM B DKOCHCTEMAaX, AHTPONOTEHHBIX H3MEHEHHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE NMPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH MCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOOIOIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IJ100abHBIE  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;



YMCHHUC CO31aBaTh COOCTBEHHBIE ITMCHMEHHBIE M YCTHBIC COO6HICHI/I$I,

00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO

UCIT0JI30BaTh MOHATUIHBIN armapaT OMOJOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHnoBaHnue
(uudpossbie)
n/ | pasiesioB M TeM Becer Kounrpounn — Ilpakruyeck
o0pa3oBaTe/ibHbIE
n NporpamMmMsbl 0 ble padoThbI ue padoThbl
pecypchbl
bubmuorexa [JOK
buonorusa xax
1 2 0.5 https://m.edsoo.ru/7f41c
Hayka 292
bu6mmoreka [IOK
JKuBble cucTEMBI
2 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus 992
XUMUYECKUH bu6mmoreka [IOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHME KJIETKU 292
Knznenesaren,HO Eubmiorexa OK
4 6 https://m.edsoo.ru/7f41c
CTh KIJICTKHU
292
Pasmuoxenne n
MBIV ABHOE bub6mmoreka [IOK
5 Y 5 1 https://m.edsoo.ru/7f41c
pasBuTHE 992
OpraHHU3MOB =
HacaencrBennoct bu6nmoreka [JOK
6 b ¥ UI3MEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c
OpraHu3MoOB 292
Cenexus
ODIAHIEMOB bubmuoreka [JOK
7 P ) 3 https://m.edsoo.ru/7f41c
OCHOBBEI
292
OMOTEXHOJIOTHH
bu6mmoreka [IOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJMYECTBO
34 0 4
YACOB I1O
ITPOTPAMME
11 KJIACC
Ne HanmenoBan @ KoJumnuyecTBo 4acoB DJIeKTPOHHbIE
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n/ He pa3iesioB

(uu¢posBbie)

Bcer  Kontpoabnsl IIpakTHyeck
1| TeM oOpa3oBaTejibHbIE
0 e padoThbl ue padoThbl
NporpamMmbl pecypchbl
D BOJOLHOHHA bu6mmoreka [JOK
9 1 https://m.edsoo.ru/7f41cc
st OMoJIOT s
74
Bo3HukHOBEHU
o 1 DABHTIHC bu6mmoreka [JOK
p 9 0.5 https://m.edsoo.ru/7f41cc
YKU3HH HA
74
3emiie
Opranusmsl u bubnuoreka [IOK
OKpY>Karo1as 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmectBa u bubmuoreka [JOK
IKOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc
CHUCTEMBbI M
PesepBHOE bubmuorexka [JOK
P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOB I1O 34 0 25
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