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COAEPKXAHUE OBYUYEHUA

10 KUIACC
Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH H
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl  TIO3HAaHHMS JKHBOW TMPUPOABI  (HAONIOJECHUE, DKCIICPUMEHT,
ONMCaHWe, W3MEpeHHe, Kiaccuukamnms, MOJSIUPOBAHUE, CTaTUCTUYCCKAs
00paboTKa JIaHHBIX).

JemoHcTpanuu:

[Moprpersl: Y. Hapeun, I'. Mennens, H. K. Kombnos, J[Ix. Yorcon wu
®. Kpuk.

Ta6HI/II_[I)I U CXCMBI. ((MGTOI[I)I MO3HAHUS )KUBOU IIpUPOALD).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHWe pa3iMYHBIX METONOB MpPH
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpPeaIMET HW3Y4YeHUsi OHOJIOTHH.
OTM4une KUBBIX CHCTEM OT HEOPIaHUYECKON MPUPOJIBI.

CpoiictBa OuocucteM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBbIA,  OpPraHU3MEHHBIN,
NOMYJISIUOHHO-BUA0BOM, SKOCUCTEMHBIN (0MOT€0EeHOTUYECKUH ), OMOCHEPHBIN.

JdeMoHcTpanuu:

Tabmuier u cxeMbl: « OCHOBHBIC MPU3HAKH JKU3HWY», «YPOBHU OpraHU3aIlud
YKUBOU TIPUPOIBI».

O6opynoBanue: mozaenb moJiekybl JIHK.




Tema 3. Xumu4eckuid COCTaB M CTPOCHHUE KJIETKH.

XHUMMYECKUN COCTaB KJIETKH. XHUMMYECKHE DJIEMCHTHI: MaKpO3JICMCHTHI,
MUKPOI3JICMCHTBI. BOI[a N MUHCPAJIBHBIC BCIICCTBA.

OyHKknMM BOJABI W MHHEPAIBHBIX BEHIECTB B Kierke. Ilommepkanue
OCMOTHYECKOTO OajiaHca.

benku. CoctaB u crpoeHue 0eiKoB. AMMHOKUCIOTBI — MOHOMEPHI OEIIKOB.
HezaMeHnMble U 3aMEHUMBIE aMUHOKHUCIIOTHl. AMMHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOM MOJEKyNbl (MEpBUYHAS, BTOPUYHAsl, TPETUYHAs M
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMlCTBa OenkoB. buonormyeckue
byHKIUN OETIKOB.

®depMeHTHl — Ouonornueckue Karanuzatopbl. CrtpoeHue ¢depMmeHTa:
aKTUBHBIA TIeHTp, cyOcTpaTtHas crneuuduuynocts. KodepmeHTsl. ButamMuHsbl.
OTnnuus pepMEHTOB OT HEOPTAaHUYECKUX KaTaJIU3aTOPOB.

VYrneBonpl: MoOHOcaxapuibl (IJIH0OKO3a, pubo3a U Je30Kcuprb03a),
aucaxapuapl  (caxaposa, JaKTo3a) W TosmMcaxapulibl  (Kpaxmal, TJIUKOTEH,
1eJUT0a03a). bruonorndeckue PyHKIUM yriieBOAOB.

Jlunuasl:  Tpurnunepuabl, Gochonunuasl, crepounsl. ['mapoduIbHO-
rusipopobHble  cBoMcTBa. buonornueckue QyHkumm smnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JIUIHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunoseie kucmorel: JJHK wu PHK. Hyxkneorunsr — MoHOMEpSI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenue nu ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenune u GpyHKIMH.

[Muromornss — Hayka o kierke. KiietouHas Teopuss — HOpuMeEp
B3aUMOJICUCTBUS HJed M (PAKTOB B HAy4dHOM TO3HAHUU. MeTOAbl M3Y4YECHHS
KJIETKH.

Knerka kak menoctHas >xuBas cucrema. OOmMe TPU3HAKK KIIETOK:
3aMKHyTas HapykHas memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CHUCTEMa CUHTE3a OelKa.

Tunbl KkieTok: »ykapuoTHuYecKas M MpokapuoTuueckas. OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTHUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJICTOYHAsI CTEHKA, TITMKOKAIIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoictBa u pyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JIIC, ammapat [onbmxw,



n30cOoMBbl.  [lomyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIPHUHU, IUIACTUIBIL.
[Ipoucxoxxenne MHUTOXOHJApUN U TutacTuA. Bunabl mactun. HememOpaHHbie
OpraHOUJbl KJETKH: PHUOOCOMBI, KJICTOUHBIA IIEHTP, LEHTPHOJU, PECHUUKH,
KTyTUKU. QYHKIIUU OPTraHOUIOB KJIETKU. BritoueHus.

SAnpo — perynsaTopHblii eHTp KiIeTkd. CTpoeHue sifpa: siaepHas 000Jouka,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.
JdeMoHcTpanuu:

[Moprpersl: A. Jlesenryk, P.I'ykx, T.IlIBann, M. llIneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.
p p

Juarpammel: «PacnipeieieHne  XMMHMYECKHX  DJJIEMEHTOB B HEXUBOU
npupoze», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU IIPUPOAEY.

Tabmuiel u cxemsl: «llepuonnueckas Tabiviia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKyYJIIbl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIeKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucnotsl. JJHK», «CtpoeHue MosieKybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « YTIEBOJbI, «JIumuIb.

OO0opyioBaHKe: CBETOBOM MHMKPOCKOI, 000pYyIOBaHUE JUIsl MPOBEICHUS
HAOIOICHUM, W3MEPEHHM, ASKCICPUMEHTOB, MHUKPOIpPENapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KJICTOK.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JlaGoparopuass pabora No 1. «l3ydeHune KaTaJIuTHUYECKOM aKTHBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMujIa3bl MU KaTajla3bl)y.

JlaGopatopuass pabGora Ne 2. «M3ydeHue CTpoeHUs KJIETOK pPaCTECHUH,
JKUBOTHBIX W OakTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTIHCAHHEY.

Tema 4. ’KuzHeaessTeJILHOCTH KJICTKH.

OOMeH BelecTB, WM MeTab0Iu3M. ACCUMIIIAIMS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJTISIIIUS  (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI €IMHOrO TIpoliecca
MeTabonau3ma. Poib 3aKOHOB COXpaHEHHsI BEIISCTB M SHEPrUM B IOHMMaHUU
MeTaboJM3Ma.



Tuner oOMeHa BerecTB: aBTOTpOQHBIN U TeTepoTpodubIiA. Poibs pepmenToB
B 0OMEHE BEIIECTB U MIPEBPAIICHUH YHEPTHUH B KIIETKE.

dorocunTe3. CBeroBas W TeMmHOBas (a3el QorocuHTe3a. Peakium
dotocunTteza. IpdexTuBHOCTH PoToCcMHTE3a. 3HAUCHHUE (OTOCHHTE3A IS KU3HH
Ha 3emuie. Biausaue ycrmoBuii cpeasl Ha (OTOCUHTE3 M CIIOCOOBI TIOBBIIIEHUS €T0
IPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHI.

XemocuHTEe3. XeMOCUHTE3UPYIOIINE OakTepuu. 3HAUYEHUE XEMOCUHTE3a JIJIst
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KileTke. PacliernsieHue BellecTB, BBIICICHUE U
aKKyMyJIMpPOBaHHE OJHEPruM B KJIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wMarpuunoro cuHre3a. ['enernueckas wuHdbopmanus u JIHK.
Peanuzanusi reHetudeckoil uHdopmanuu B KieTKe. ['eHEeTHYeCKUd KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — 6Guocuntes
Oenka. Ortanbl TpaHcasuuu. KonupoBanwe amuHOkucioT. Pons pubocom B
OnocuHTE3€e OenKa.

Heknerounsie ¢opmbl xuU3HU — BUpYChl. Mctopust oTkpbiTusi BUpycoB (/1.
U. NBanoBckuil). OcCOOEHHOCTH CTPOEHMSI U JKM3HEHHOI'O IMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoreka (BUY) — Bozoyautens CIIM/]a.
OOpatHast ~ TpaHCKpuIuus, peBepraza U  uHTerpasa. IIpoduiakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHU.

JleMmoHcTpanuu:
IMoptpersl: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tumnbel nutanusy, «Metaboauzm», «MUTOXOHAPHUSY,
«HepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CtpoeHue u pyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JTHK».

Ob6opynoBanue: moaenu-anmmkanuu «Y asoenne JIHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHHne KIETKN», Mojesb cTpykTypsl JJHK.




Tema 5. PasMHOKeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii LUK, WU KU3HEHHBIM LUK KieTku. MHTepdasza u MHUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuateza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIIL
JlumionaHeI W TAluIOMIHBIA  XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHBI.
[{uToNOrMYecKue OCHOBBI  Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHSA
OpraHU3MOB.

Henenne knetkn — muto3. Ctaauu muto3a. [Iponeccel, mpoucxoasimme Ha
Pa3HBIX CTaNUAX MUTO3a. brosornueckuii CMbICI MUTO3A.

[Iporpammupyemast rubesnb KIETKU — aromnTo3.

@opMbI pa3MHOKEHUSI OPTAaHU3MOB: Oecrionoe U mojioBoe. Bubl 6ecnosioro
Pa3MHOXKEHHUS: JEJICHUE HaJABOE, IMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHMU3MOB, €r0 3HAYCHUE IS CEICKIUH.

ITomoBoe Pa3MHOKCHHUC, CTO OTIINYNA OT OecIoJIoro.

Meito3. Craguu menosa. [Ipomecchbl, npoucxoasime Ha CTagusxX Meno3a.
[ToBenenne xpomocoM B Mero3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHE MEHO03a.

['amerorenes — mpouecc oOpa3oBaHMs IMOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES3.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npo0Oienue, racTpyisius, opraHorene3. IloctamOpuonanbHOEe pa3Buthe. Tumbl
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (JIMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHHU, CTaIUH PA3BUTHSI.

JdemoHcTpanumn:

Tabmuubl 1 cxembl: «POpMBI  Pa3MHOKEHUS OpPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BererarmBHoe pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oakrepuity, «CTpoeHUE TOJIOBBIX KIETOKY,



«Ctpoenue xpomocombl», «Kierounbrii uukmy, «Pemmukamus JHK», «Muto3y,
«Menosy, «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

OO06opynoBaHue: MUKPOCKOTI, MUKpOITpenapaThl «Cniepmato3ouasl
MJICKOITUTAIOLIETO», «SHIIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEb-alIUIMKauus «/leleHue KIEeTKn», MOJIEIIb
JTHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble H IpakTUYeCKUe padoThbI:

Jlabopatopnasi padora Ne 3. «HaOmoneHne MuTO3a B KJIETKAaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopnass pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTax.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3agmaum reHeTuku. Mcropuss pasBuths reHeTuku. Poib
LUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJIEHMM T'€HETUKH. Bkiaa poccuiickux u
3apyOeXHbIX  y4€HBIX B  pa3BUTHE€  TE€HETUKU. MeToabl  T€HETHKHU
(rubpuaoI0rnYecKui, LIUTOI€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKUA ).
OCHOBHBIE TEHETHMYECKHUE IMOHATUA. | eHeTudecKas CUMBOJIMKA, HCIIOJb3yeMasl B
CXeMax CKpEeLIMBAHUM.

3aKOHOMEpPHOCTH HACJEAOBaHUS MPU3HAKOB, YCTaHOBICHHBIC |'. Menenem.
MonorubpuiHoe CKpelMBaHue. 3aKOH eIuHO00pa3vs THOPUIIOB TEPBOIO
nokoseHus. [IpaBwiio  JOMHHMpOBaHMS. 3aKOH pACHICTUICHHUS TMPU3HAKOB.
['unore3a unctoThl rameT. [loaHOE M HETTOTHOE TOMUHUPOBAHKE.

JluruOpuHOEe  CKpeIIMBaHHWE. 3aKOH  HE3aBHCHMOTO  HAcJeJIOBaHUS
npu3HakoB.  lluToreHeTdeckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyroniee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIET0 CKPeIBaHUs
JIJISL OTIPE/ICJICHHS] TEHOTHIA OCOOH.

CuerieHHOe  HacjefoBaHuWe npusHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHUIO I'eHOB. HapyleHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETHYECKHE KapThl.

['enetuka mosja. XpoMOCOMHOE ONpeJeieHUe Mojia. AYyTOCOMbI U TOJIOBBIE
XpoMocoMbl. ['OomMoraMeTrHble W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.



N3MeHUHnBOCTSD. Bune M3MEHYUBOCTHU: HEHACJIe/ICTBEHHAs u
HaciencTBeHHas.  Poib  cpeabl B HEHACHENCTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOJIU(DUKAIMOHHOW W3MEHYMBOCTH. BapuainuoHHbIH psiag U
BapualMoHHasi KpuBag. Hopma peakuuu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIC TMPU3HAKM U UX HOopMma peakuuu. CBoiCTBa MOAU(PUKAIMOHHON
U3MEHYHUBOCTH.

HacnenctBeHHasi, Wiu TEHOTUIIMYECKAs, MU3MEHUYMBOCTh. KomOuHaTHMBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanmoHHast u”3MeHYMBOCTh. Kiaccudukanys MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuurHbl MyTauuid. MytareHHble (pakTOpBbI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacJeACTBeHHOM n3MeHunsoct H. M. BaBunosa.

BHGHIIGpHaH HaCJICACTBCHHOCTb U U3BMCHUYNBOCTD.

I'enetnka yenmoBeka. Kapuorumn dvenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUUECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUA. CoBpemeHHOE OTpeIeJICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBeHHble 3a00ieBaHUsI 4YEIOBEKA: TEHHbIE OOJE3HU,
OOJIe3HU C HACJEACTBEHHOM MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAICHUHN 1 JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeloBeKa.

JleMmoHcTpanuu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. YerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuiel ~ u cxeMbl: «KMOHOTHOpUIHOE  CKpEIIMBaHWME W €ro
ATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«llutonornyeckue - OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBue aJUICNIBHBIX TE€HOB», «l'eHeTHYeckue KapTbl pacTEHUU,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUIEHHOTO ¢ mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buubl
W3MEHUYMBOCTHY», «MoaudukaronHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas U3MEHYUBOCTH.

OO6opynoBanue: MOJEIN-aNIUIMKAMl  «MOHOTUOPHUIHOE CKPEIIUBaHUEY,
«Hemonmnoe momuuupoBanue», «Jlurnbpumnoe ckpemnuBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox mOoCeBHOM.




JlabopaTopHble M MpaKkTHYecKHe PadoThI:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenne MoIuPpUKAITMOHHON U3MEHYMBOCTH,
MMOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopatopHasi padota Ne 7. «AHanu3 MyTanuil y 1po30¢puibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktnueckass pabora Ne 2. «CocraBiieHHME U aHajiu3 POJOCIOBHBIX
YeJIOBEKaY.

Tema 7. Ceniekuiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLIECC. 3aPOKICHHUE CEJEKIUU U JOMECTUKAIIUS.
VYuenue H. U.BaBwioBa 0 UEHTpaxX MOPOUCXOKACHUS UM MHOrooOpaszus
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeICKIIMU. MacCOBBIN U MHAMBUIYAIbHBIN OTOOPHI B
CEJICKIIMM PAaCTEHUM U >KUBOTHBIX. OlleHKa JKCTepbepa. bIuM3KopoacTBEHHOE
ckpemuBanue — uWHOpuAMHT. Yucrtas nunus. CKpelIMBaHUE YUCTBHIX JIMHUU.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBAHUE — ayTOPUIWHT.
Otrnanénnas rubpummuzanuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONUILIONA0B. JIOCTMXKEHHSI CENEKIMM PACTEHHUM, >KUBOTHBIX U
MHKPOOPTAHU3MOB.

buotexHomorus Kak OTpacib NPOW3BOACTBA. ['€HHas HMHKEHEpHs. DTambl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Dkoyioruuyeckue M atuyeckue  npobnemsl. MO - reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToptpers: H.  W. BaBunos, M. B.Mwuuypun, [I'. [I. Kapneuenko, M.
®. NBaHOB.

Tabmuiel u cxembl: kapTa «LIeHTpbl TPOUCXOXKIECHUSI U MHOTr00Opas3us
KYJbTYPHBIX pacTtenuit», «[lopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «OtmnanéHHas ruopuausanus», «Padoter akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).




OO6opynoBaHME: MYJSDKA ~ IJIOJJOB M KOPHEIUIOAOB TUKUX GopM U
KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX03IHCTBEHHbBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOJABI M JIOCTH)KEHHUS! CEJIEKLIUU PACTEHHH U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaToOpHIo
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBOJIONNOHHAA OMOJIOTHAL.

IIpeanocbUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. ODBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HAa pa3BUTHE
OHMOJIOTUU U APYTHUX HaYK.

CBugerensctBa »BOMIOUMM. [laneoHTOIOrMYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKON JICTOMMCH, TEPEXOJHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHUE: CXOACTBA W pa3iauuus 3MOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJOTUYHbBIC, aAHAJIOTUYHbIE,
pYJUMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OpomononHass teopusi Y. [lapeunHa. IIpennocbulku BO3HHUKHOBEHUS
JapBUHM3MA. JIBIDKyIIME CHJIBI 2BOJIIOIMU BHUJIOB TO0 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bomonuu (CTI) u e€ 0CHOBHbBIE MOJIOKEHHUS.
MukposBomronus. [Tonmynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JBrkymue cuiibl ((hakToOphl) 3BOJIOLMKM BUIOB B NpHUpojae. MyTallMOHHBIH
Ipolecc M KOMOMHATHBHAas M3MEHYUBOCTH. [lOMynsiiMOHHBIE BOJHBI U JIpeid
reHoB. M30umst 1 MUrpanus.

EctecTBeHHbIit 0TOOp — HampaBiasomuid ¢GakTop 3BoIONUH. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.



[Iprcnoco0aeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojiouuu. [Ipumepsr
PUCTIOCOOJIEHUI Y OpraHnu3MoB. ApoMopd03bl U UIMO0AJANITAI[H.

Bun u BupooOpazoBanme. Kputepun Buma. OcHOBHbIE (DOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MaxkposBomonusi.  PopMbl  3BONIONUHN:  (pUIETHYECKas, UBEPreHTHA,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BONIOIMH.

[IpoucxoxkaeHne OT HeclenruaaIu3upoOBaHHbIX MpeaKoB. [Iporpeccupyromas
crienuanu3anus. AanTUBHAs paudalysl.

JemoHcTpanum:

IMoptpersl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosuiep, A. H. CeBepiios.

Tabmuubl  u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emiey,
«3apoJIbIlId TTO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Popmbl O00pbObI 3a
cyuiecTBoBaHue», «EcrecTBeHHBI 0TOOPY, «MHOroobpasue cOpToB pacTeHHID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyrannonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mamoamantanumn», «OOwmas aereHepaunus,
«/IBmwxymme cuibl  3Bomounn», «Kapra-cxema wmapumpyra  myTemecTBUs
Y. Mapsunay», «bopbba 3a cymectBoBanue», «IIpucrnoco01eHHOCT OPraHu3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUI00OPA30BAHUEY.

OO6opynoBaHMe: KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPAaCKH,
Ha0Op IUIOOB U CeMsiH, KosuieKusi «[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAINpPaBICHUS IBOJIIOLUNY, 00BEMHAS MOJEIb
«CTpO€eHrE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckass kapra Mupa, KOUIEKIUs «DOpMBI COXPAaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX U pacTeHWil», wMojenb ammukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSTYIIKWY», MUKporpenapat «Jpozoduna» (Hopma, Mytanuu (GopMbl KPbUILEB U
OKpPACKH Tena).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnast padora Ne 1. «CpaBHeHue BHAOB 1O MOP(}OIOTHIECKOMY
KPUTEPHIO.

JlaGoparopnas padota Ne 2. «Onucanue mpuCIocOOJICHHOCTH OpraHu3Ma U
e€ OTHOCUTEIHHOTO XapaKTepay.



Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HHM Ha 3emJie.

JloHayuHbIE MpPEICTaBICHUS O 3apOKIEHUM XU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcrnepMus. XuUMUYecKas
9BOJIIOLINA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHWYECKUX.
DKCnepUMEHTAIbHOE MOATBEPKICHNE XUMHUYECKON 3BOoJIIoIMK. HavanbHbIe 3Talbl
ounonornyeckoi sBosmonuu. I'nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W KX HBOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX IPYIII KUBBIX OPTAHU3MOB.

Pa3Buture xu3HM Ha 3emuie mo 3pam u nepuonam. Karapxei. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHM, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30¥cKas apa ¥ €€ IEPUOBL: TPUACOBBIN, FOPCKUM, METIOBOM.

KaiiHo3olickas »3pa ® €€ mnepuoApl: TNaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOITOIr€HOBBIM.

XapakTepucTUKa KJIMMaTa U I'eOJIOTUYECKHUX MpoueccoB. OCHOBHBIE 3Tallb
HBOJIIOLMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHH u
XKUBOTHBIX. [TosiBNIEHUE, pacuBEeT U BBIMUPAHUE TPYIIT )KMUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOro MHpa KaK OTpaxkeHue 3BOJONUU. OCHOBHbBIE
CUCTEMATUYECKHE TPYIIIbl OPraHU3MOB.

DBOJIIOIMA YelloBeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHUil
O TPOMCXOXKJICHUM 4YellOBeKa. MeTonbl M3ydeHHs aHTporioreHe3a. CXoacTtBa u
pa3Inyus 4EJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YETOBEKA.

HBwxymue  cuibl  (paktopel) — aHTpomoreHe3a.  HacnemcrBennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBI 00pa3 JKHU3HH,
W3TOTOBJICHUE OPYIUH TpyAa, MBIIIUICHHUE, PEYb.

OcCHOBHBIE CTaJUU U BETBU HBOJIOIMH YEJIOBEKA: aBCTPATIONUTEKH, YeloBeK
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBAaHMs, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckne packl. OCHOBHBIE  OOJNBIINE  pachl:  E€BPOIMCOMTHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioMjHas  (PKBATOpUaAlbHAs),  MOHTOJOUIAHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTIOCOOJICHHOCTH  MpEJCTaBUTENCH
YeJIOBEYECKHX pac K YCIOBHSIM CYIIECTBOBaHHWSA. EIWHCTBO YelOBEYECKHX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:



[Moptpetsi: @. Peau, JI. Ilactep, A. W.Omnapun, C.Mwuep, I'. HOpu,
Y. JapBuH.

Tabmumpl 1 cxeMmbl: «Bo3HukHOBeHHe CosHEYHON cuctembl», «Pa3Butue
OpraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoOBpeMEHHass CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa TMAJCOHTOJOTHYECKMX  HAXOIOK  TPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue pacoh».

OO6opyoBaHue: MYJSKU «IIpoucxoxnenue YeJI0OBEKa» (OrocThI
aBCTPAJIONIUTEKA, MUTEKAHTPOIAa, HEaHIEepTaiblla, KPOMAHBOHIIA), CJIENKU WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOITO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOumia, ckpebna), TreoXpoHOJoruyeckas Taonuma, KoOieKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbie U NIpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «/3ydeHne UCKOMAeMbIX OCTaTKOB PAaCTEHUHN U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsl «IBOJIIOIMS OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPaeBEIUECKUI My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

OKOJOTUs KAk HayKa. 3aJayd M pa3fenbl  JKOJOruu. MeTobl
9KOJIOTUYECKUX HCCIIEIOBAaHUNU. DKOJOTMYECKOE MHUPOBO33PEHHUE COBPEMEHHOTO
YyeJI0BEKa.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/YILIHAs, MOYBEHHAs,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue ¢daktopel. Kiaccubukamus 5SKOIOTHYECKUX (HAKTOPOB:
abnoTnyeckne, OWOTHYECKHUE U AaHTPOIOTCHHbIC. JIeWCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPraHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXHOCTh. DPOTONEPHOIU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (DaKTOpOB.
buonornuecknue puTMBL.

buotnueckne  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPEHITUS, XUIITHAYECTBO, CUMON03 U ero (opmbl. [lapasutusm, koomeparus,



MyTyalu3M, KOMMEHCANIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMeEHCAIIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKMX B3aUMOJEHUCTBUN I CYyLIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKHUE XAPAKTCPHUCTHUKU  IIOIIYJIAIUU. OCHOBHBIC IOKa3aTeIn
nomysinuu: 4YUCJICHHOCTB, IINIOTHOCTB, POXIAACMOCTb, CMCPTHOCTbL, IIPHPOCT,
MUTpanus. I[I/IHaMI/IKa YUCJICHHOCTH IIOITYJISIIUA U e€ peryisanus.

JlemoHcTpanuu:
[optpetsi: A. I'ymb6onbar, K. ®@. Pynbe, O. 'ekkensb.

Tabauupl u cxembl: kapta «IIpupognsie 30Hb1 3eMin», «Cpeabl oOUTaHUS
opranuszMoBy», «®Portonepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU UHPY30pUun-Tyhpenbkn», «Ilumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

Jlaboparopnas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast padota Ne 4. «BinusiHue cBetra Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne2. «Ilogcy€r MIIOTHOCTH MOMYJALMA pa3HbBIX
BHUJIOB PACTEHUIN.

Tema 4. Coo01ecTBa M YKOJOIrH4YeCKHe CHCTEMBI.

Coo0mrectBo opranu3MoB — OuorieHo3. CTpyKTypbl OHOILIEHO3a: BHJIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBsA3U B
OHOIIEHO3E.

Dkosornueckre cucteMbl (dkocuctemsbl). IlonsiTue 00 »KOCHUCTEME U
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B IKOCHUCTEME.
Tpoduueckne (TUIIEBbIE) YPOBHU HKOCUCTEMBI. [lumieBble 1eMM W CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMBbI: OMomacca, MNPOAYKIHUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKUMU, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X031CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpaszue kak ¢GakTop yCTOWYMBOCTH HKocucteM. CoxpaHEeHHE
OMOJIOTHYECKOTO pa3HOOOpasus Ha 3eMIle.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTPyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH OMochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. J{MHAMUYEeCcKoe paBHOBeCHE W oOOpaTHas CBsA3b B
ounocdepe.

KpyroBopoThI BemmecTB 1 OMOT€OXMMHYECKHUE ITUKITBI AJIEMEHTOB (YTepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emin. AHTPONOTEHHbIE HW3MEHEHUS B
ounocdepe. ' mobampHBIE YKOJIOTHUECKUE TIPOOICMBI.

CocyiiecTBoBaHue MIPUPOIBI u YEJIOBEYECTRA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu Ouocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJIEHUS NPUPOJHBIMU pECypcaMud U HUX UCIHOIb30BaHUE. JlOCTHXKEHUs
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JemoHcTpanuu:
Hoptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabaumpst 1 cxemsl: «IIumesbie nenu», «bUoOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy, «IKoOJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JCWCTBHS HAa NpUPONY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cocTaBisioLIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii d3GdexTy, «DaKkTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdeper», «Kpyropopot azota B Ipupoae».

Oo6opynoBanue: MoJienb-anruKanust « Tunuaasie OMOIEHO3bI», repbapuii
«PacTtutenbHble co00IIeCTBAY, KoJUIeKIUU «buonenos», «Bpenurenn BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYp», TepOapuu M KOJJIEKIIMU pacCTeHUH U
JKABOTHBIX, MPUHAJIEKAIIME K PA3HBIM JKOJIOTMYECKUM TPYIIIIAM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®epepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.

[NDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA [TPOI'PAMMEBI 110
bMUOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUMA



Cormacuo ®I'OC COOQO, ycranaBiauBaroTcid TpeOOBaHUA K pe3yJbTaTaM
OCBOGHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero  oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOECHUs Ipenmera «buosiorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOIIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IrpakIaHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHUIO, HaJIMYue MOTHBAIMM K OOydYeHWi0  OHOJIOTHH,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHUU JUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAULMUN pPa3BUTHA OUOJIOTMYECKOrO
3HAHMSI, TOTOBHOCTh U CHOCOOHOCTh OOYYarolMXCsl pPyKOBOACTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IIPUCYIIUMU CUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYUE HKOJIOTMUECKOrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTBH 1I€JIU U CTPOUTD KUZHEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHI OCBOEHHUS MpeaMeTa «broJIorus» qOCTUTaroTCA B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUA BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTapIIEMy ITOKOJIECHHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, npupoie U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chopMUPOBAHHOW BHYTPEHHEW MO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEaTn3alii OCHOBHBIX HAIPaBJICHUH
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIUUA O0YUAIOMIETOCs] KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKeHHE
3aKOHA U IIPaBOIIOPAIKA,

FOTOBHOCTh K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH IIpU CO3OaHHUH
y‘—Ie6HBIX ITPOCKTOB, PCIICHUU y‘—Ie6HBIX KW TIO3HABATCIIbHBIX 3aJa4, BBIIIOJTHCHHUUN
OMOJIOTHYECKHUX 9KCIICPUMCHTOB;

CIIOCOOHOCTh  OMPEACNSITE COOCTBEHHYIO TO3UIIMIO MO OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JECHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIFOJIEH C Pa3HbIMU YOECXKICHUSIMU, KYJIbTYPHBIMA HEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

IOTOBHOCTb K COTPYAHHYCCTBY B IPOHCCCC COBMCCTHOI'O BBIIOJIHCHHA
y‘-I€6HBIX, IMO3HABATCJIbHBIX W  HCCICHAOBATCIBLCKHUX 3ald4, YBaXXUTCIIbBHOI'O
OTHOHICHHUA K MHCHHIO OIIIIOHCHTOB IIPH O6CY)KI[€HI/II/I CIIOpPHBIX BOIIPOCOB
OMOJIOTHYECKOr0 COACPIKAaHUA,

TOTOBHOCTBb K T’ YMaHHTapHOﬁ )51 BOHOHTépCKOﬁ ACATCIIBHOCTH,
2) MAaTPUOTUYIECCKOI'0O BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTb poccHuiiCKOi IPAXKJAHCKOU UJEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH IEpe[
Ponunol, ropmoctm 3a cBOM Kpal, CBOK PoauHy, CBOM SI3BIK U KYyJIbTYpY,
IPOLUIOE U HACTOAIEE MHOIMOHALMOHAILHOTO Hapoja Poccnu;

LIECHHOCTHOE OTHOIIEHUWE K TMPUPOJHOMY HACIEOUI0 W MaMATHUKaM
MPUPOJIbI, JOCTHKEHHSIM Poccum B HayKe, HMCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,

TPYAE,

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJEHHUE U
pa3BuTHEe OMOJIOTMM, TOHMMAaHUS 3HAYEHUA OWOJIOTMM B TMO3HAHUU 3aKOHOB
NPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujciHas yOexJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 M 3ammre OTeduecTsa,
OTBETCTBEHHOCTH 32 €Tr0 CyIb0Yy;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh OLEHWBATH CUTYALMI0 M MPUHUMATh OCO3HAHHBIE PEILEHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUC JIMYHOTO BKJIaZAd B IIOCTPOCHHUC YCTOfI‘II/IBOFO 6y,HYHl€FO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJIATENSM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MNPUHATHUS LIEHHOCTEW CEMEMHOM XKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuy;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

ITIOHMMAaHHEC 5MOIIMOHAJIBHOI'O BOSHCﬁCTBHH YKMBOU IMpUpOaAbI U ec OCHHOCTH,

I'OTOBHOCTb K CAMOBBIPAXKXCHHUIO B PA3HBIX BHAAX HCKYCCTB4, CTPCMJICHUC
MMPOABJIATH KAaUCCTBA TBOp‘-ICCKOﬁ JIMYHOCTH,

5) pu3nueckoro BocnuTaHUsl, GOPMHUPOBAHNUS KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMaHUE M peaau3alus 370pOBOr0 M 0O€30MacHOro o0pasza >KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quudeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMaHUE LEHHOCTH NPaBWJI HWHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HaHMWE MOCJIEACTBUA U HEMPUSITHS BPEAHBIX MPUBBIUEK (YMOTpeOaeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHS);

6) TPY/10BOT0 BOCIIUTAHUSI:
TOTOBHOCTb K TPY/1y, OCO3HAHUE [IEHHOCTH MaCTEPCTBA, TPYIA0IH00HE;

TOTOBHOCTh K aKTUBHON NEATEIILHOCTH TEXHOJOTUYECKON M COIMAILHOU
HaIPaBJICHHOCTH, CMIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJIHATH TAKYIO €SI TEIBHOCTD;



MHTEPEC K pa3IudHbIM cepaM MpodecCnoHaTbHON NeATeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun U pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BAHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

HKOJIOTMYECKU LIEJIECO00pa3HOE OTHOIIEHUE K MPUPOAE KaK HCTOYHUKY
JKU3HU Ha 3eMJle, OCHOBE €€ CYIIEeCTBOBAHNUS;

MOBBIIICHUE YPOBHSI JKOJOTHYECKOW KYJIbTYPhl: TPUOOPETEHHUE OTBITA
IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX TOCIEACTBUU A
OKPYKaroLIEH Cpebl;

OCO3HaHHUE TJI00AJBPHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U myTed ux
pEelLICHHS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HaHUS W YMEHMs MpU PELIEHUU NpoOJeM, CBSA3AHHBIX C PALMOHAIbHBIM
IPUPOJIOTNIOIB30BAaHUEM  (COOJIIOJIEHUE  MpaBUI  MOBEJEHUS B IPUPOJIE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCHUCTEM, OrOoCchephl);

AKTUBHOE HENPUATHE JICUCTBUM, TMPHUHOCAIIUX BpPEI  OKPYKAKOIIECH
MPUPOHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYME  PA3BUTOrO  DKOJOTMYECKOTO  MBIIUICHUS, AKOJOTUYECKOU
KYJIBTYpBI, OIIBITA JIESATEIBHOCTH SKOJIOTUYECKOM HANpPaBICHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOM IEATETbHOCTH 3KOJIOTHUYECKOM
HaNpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIHTYPHOM MUPE;

COBCPIICHCTBOBAHUC SI3LIKOBOM Y YUTATEIbCKOM KYJIBTYPBI KaK CpPCIACTBa
BSaHMOHeﬁCTBHH MCKAY JIFOAbMHU U IIO3HAHUS MHPA,



NOHMMAaHUE CHeHUPUKKA OUONOTMH KaK HayKd, OCO3HAaHUS €€ pOoJu B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJCTaBICHU 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKA U
oOmiecTBa, B IMO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpaHEHMs IIPUPOJTHOIO PaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJOTMU JJISi COBPEMEHHOW IMBHIIN3AIINN:
o0OecriedueHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pEIIaTh  PECypCHble  TPOOJIEMbl  Pa3BUTHUS
YeJI0BEYECTBa, MOKMCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTMYECKUX MPOOIeM U
obecrieyeHus  mepexofa K  YCTOHYMBOMY  pa3BUTHIO,  PallMOHATIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJIYYEHMM OHOJIOIMUECKUX 3HAHUW B LEISIX
NOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IIPU U3y4YEHUU OMOJIOTHH;

IMOHUMAaHHC CYITHOCTH MCTOAOB ITO3HAHUA, UCIIOJIb3YCMbIX B €CTCCTBCHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BAaTh IMOJIy4acMbIC 3HaHMWA OJIA aHaJInu3a U
O0OBSACHECHUS SBJICHUMI OKPYZKaromero Mupa U IpoucCxoIdlunux B HEM I/IBMGHCHI/II;'I,
YMCHHUC OCJIaTb 00OCHOBAHHBIC 3aKJIIOUEHUS Ha OCHOBE HaY4YHBbIX (baKTOB u
HMCIOIUXCA JaHHBIX C LEJIBIO ITOJIYUCHUA TOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTh CaMOCTOSITSIBHO HCIIOJB30BaTh OMOJIOTMYECKHE 3HAHUS JJIs
peHICHUA npo6neM B PCAJIbHBIX JKU3HCHHBIX CUTYAIIUAX

OCO3HaHHUC I CHHOCTHU Haquoﬁ ACATCIbHOCTH, T'OTOBHOCTb OCYIICCTBJIATH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIC,

FOTOBHOCTh W CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaTbl OCBOEHUSI YUeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIlEHayYHbIE MOHSATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHeUU(PUKY METOJIOB IO3HAHUA,



HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SBJICHUE, MPOLECC,
CUCTeMa, HaydHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHWE,  HU3MEpPEHHUEe,  OKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIC ydeOHBIC JchcTBHS (ITO3HABaTElbHbIC, KOMMYHHUKATHBHBIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHue (byHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETCHIIMM OOYYaloIIMXCs, CIOCOOHOCTh
00yJaronuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIC,

MHUPOBO33PEHUYECKHUE 3HAHMS W  YHUBEpCAJbHblE ydeOHBbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHUKE.

MeranpeaMeTHbIE PE3yJIbTaTbl OCBOEHUS IMPOrpaMMBbl CPEIHEro OOIIEro
0o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OsJaagenue YHHUBEPCAJIbHBIMU Y4eOHBbIMH MO3HABATEJILHBIMU
AeUCTBUAMMU:

1) 6azoBbIe JJOrHYeCcKHe AeiCTBUS:

CaMOCTOSATENIbHO  (OPMYJIIMPOBATh M aKTyallu3UpOBaTh  IpoOsemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHUW 3HAHWA TMPUEMBI JIOTHYECKOTO MBITTUICHUS
(aHanu3a, cuHTE3a, CPaBHEHM S, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSTUSAMH );

OIPCACIIATE LCJIM MOCATCIIBHOCTH, 3aAdaBasd IIApaMCTPbl M KPUTCPHUHU HX
JAOCTHUKCHHA, COOTHOCUTD PE3YJILTATHI ACATCIBbHOCTH C ITOCTABJICHHBIMHA LCIISIMU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS ISl 0ObSICHEHUS (DAKTOB U SIBJICHHM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMUECKHUE paCCyKACHHs! (MHIYKTUBHBIC, JE€IyKTHBHBIC, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBObI U 3aKIIOUYEHUS;

MPUMEHSTh CXEMHO-MOJICJIBHBIE  CpelIcTBa  JJIs  TPEICTaBIICHUS
CYIIIECTBCHHBIX CBsI3€H M OTHOIICHUW B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaK)K€  MPOTUBOPEYMM  pPa3HOrO  pOJa,  BBISIBIICHHBIX B Pa3JIMYHbBIX
nH()OPMAITMOHHBIX UICTOUYHUKAX;

pa3pabaTbiBaTh IJIaH pelIeHUs: MpoOJeMbl ¢ YYETOM aHAIM3a UMEIOLINXCSA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPCKTHUBLI B ACATCIBbHOCTD, OLICHUBATh COOTBETCTBUC
PE3yJIbTATOB LECJIAM, OIICHUBATh PUCKHU HOCJ'ICI[CTBI/II‘/JI JCATCIbHOCTH,



KOOPAMHHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEANbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
2) 0a30BbIE HCCIEN0BaATEIbCKIE AeliCTBHSA:

BJIaACTb HaBbIKaMH y‘I€6H0-I/ICCHeI[0BaT€JIBCKOﬁ u HpOGKTHOﬁ
ACATCIIbHOCTH, HABbIKAMHU PA3PCHICHUA HpO6JIeM, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATCIbHOMY ITIOMCKY MCTOAOB PCIICHUA ITIPAKTUYCCKUX 3a1a4, IPUMCHCHUIO
Pa3JIMIHBIX MCTOAOB ITIO3HAHUW A,

HCIIOJBb30BaTh PA3JIMYHBIC BHUAbI ACATCIBHOCTHU I10 IIOJIYYCHHUIO HOBOTO
3HaHUA, €TI0 HHTCPIIPpCTAllNU, Hpeo6pasoBaHm0 U IIPUMCHCHHUIO B yqe6H1>1x
CUTyalusx, B TOM YUCJIC IIpU CO3aHUHU y‘le6HI>IX " COLIMAJIBHBIX ITPOCKTOB,

(1)OpMI/Ip0BaTI) H&y‘lHLIfI THUII MBIIIJICHUSA, BJIaACTDb HaquOﬁ TepMI/IHOHOFHGﬁ,
KIIFOUYCBBIMU ITOHATHUAMHU U METOAAaMMU,

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/layud B 00pa3oBaTEIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISBJIITh IIPUYMHHO-CJICACTBEHHBIE CBA3M M aKTyaJlu3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HaXOAWTh apryMEHThI IS JOKa3aTeJIbCTBA
CBOMX YTBEPKICHUH, 3a/1aBaTh ITApaMETPbl U KPUTEPUN PELICHNS;

aHaJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEIICHUs 3a7ayd pPe3yJbTaThl,
KPUTHUYECKH OIEHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATH MPHOOPETEHHBIN OIBIT;

OCYUIECTBJISATh II€JICHANPABIECHHBIN MOUCK MEPEeHOCca CPEICTB U CHOCOOOB
JeNCcTBUS B MPOGECCHOHANBHYIO Cpey;

yYMETh TMEPEHOCUTHh 3HAHHWS B TMO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTH
KU3HEICATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeN;

BbIIBUI'aTb HOBBIC HACH, IIPCAJIaraTb OPUIMHAJIBHBIC IIOAXOAbI U PCIICHUAI,
CTaBUTDH HpO6JI€MBI " 3a/1a4i, JOITYCKArOIMUE aJIbTCPHATUBHBLIC PCILICHUS.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAaX wuHpopmanmu (TEKCTe
y4e0HOro 1MocoOus, HAayYHO-TIOMYJIAPHOH JIUTEepaType, OMOJIOTUYECKUX CIOBapsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B VHTepHeTe), aHaIM3UpOBATh
UH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

bopMyIHpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPU TOUCKE U
otOope Omosornueckol MHGOPMAIMU, HEOOXOIUMOM IJIsi BBIMOJHEHUS YUeOHBIX
3a/1ayg;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QOpMy  MpeacTaBiICHUs
ononornyeckor uHpopmauu (cxeMbl, rpaduky, TUarpamMmbl, TaOJIHIIbI, PUCYHKH

U Jpyroe);

UCIIOJb30BaTh HAyUYHBIM $3bIK B KauecTBE CpeACTBa IpU paboTe cC
Oouonornueckoi uHGpoOpMauuend: NPUMEHATh XUMHUYECKHe, (u3Mdeckue Hu
MaTE€MaTUYECKHE 3HAKU W CUMBOJBI, (hOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BIIQJICTh ~ HaBBIKAMHU  pACMO3HABaHWS W 3alUThl  WHGOpPMAIIHH,
uHOOPMAITMOHHON Oe3omacHOCTH JUYHOCTH.

OgJajieHne YHHBEPCATbHBIMUA KOMMYHHKATHBHBIMH 1€ CTBUSIMU:
1) ob1enne:

OCYIIECTBIISITh KOMMYHMKAaIlMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JAMAJION€ WM AUCKYCCUU TIO CYIIECTBY OOCYKIAaeMOM TeMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CYXAEHUS OTHOCUTEIBHO BBITTOJIHEHHUS
IpeIaraéMou 3aJ1auu, yYuThIBaTh MHTEPECHI U COIIACOBAHHOCTD MO3ULUN IPYTHUX
YYaCTHUKOB JAMAJIOra UK JUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHbIE CpEACTBa OOIIECHUs, TMOHWMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOILEHUS U B3aUMOJACUCTBUS, MOHUMATh
HaMEpEeHUs IPYTuX JIOJed, MPOSBIATh YBAKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyTupoBaTh CBOM BO3PAKEHUS,



paSBépHYTO M JIOTUYHO M3JIaratb CBOIO TOYKY 3PCHHA C HCIIOJIb30BAHHNCM
A3BIKOBBIX CPCACTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MMOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W UHAUBUYATIbHON
pabOThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUSA MPU PEIlICHUH Yy4eOHOH 3a1auH;

BLI6I/IpaTI> TCMATUKY W MCTOJAblI COBMCCTHBIX ﬂeﬁCTBHﬁ C y‘{éTOM O6HII/IX
HHTCPCCOB U BO3MOXXHOCTEH KaXXJ0ro 4J€Ha KOJIJICKTHUBA,

MPUHUMATh IIEIM  COBMECTHOW  JICATEIIbHOCTH, OPTaHU30BBIBATH W
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUH,
pacmpenenarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4ECTBO CBOEr0 BKJIaJa M KaXXIOr0 Y4YaCTHHKAa KOMaHIbl B
oO1IUiA pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npepiaratTb HOBBIC IIPOCKTBI, OLCHHUBATL HWACH C IIO3MIOHWKW HOBHU3HBI,
OPUTIHMHAJIbHOCTH, HpaKTHLIeCKOﬁ 3HAaYUMOCTH,

OCYHICCTBIIATL IIO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHC B PA3JIMYHBIX
CUTyalusx, MpossBJISAATb TBOPUYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATHUBHBIM.

OsJajieHne YHHBEPCAIbHBIMHU PEryJsITHBHBIMHU AeiCTBHSIMH:
1) camoopraHu3anusi:

WCIIOJIL30BaTh OMOJIOTMYECKUE 3HAHMSA JJIs1  BBISABJICHUS HpO6H€M n HuX
peiCHus B )KU3BHCHHBIX U yqe6HBIX CUTYyalHsIX;

BBIOMpATh HAa OCHOBE OHMOJIOTMUECKMX 3HAHHWM I1I€JIeBbIE M CMBICJIOBBIC
YCTAHOBKM B CBOMX JACHCTBUSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSTEIIEHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATCIbHOCTD, BBISBIISATH
po0JIeMBbI, CTaBUTh U (OpMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIIbHOMN
NESATETbHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIbHO ~COCTAaBJSITh ITUTAH DEIICHHUS TPOOJIeMBbI €  YIETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

AaBaTb OCHKY HOBBIM CUTYallUAM;

pactMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUI;



Jie1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IITUPOKON SPYIUIUH B
pa3HBIX O0JIACTAX 3HAHWN, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPCKTUBLI B JCATCIIBHOCTD,
OICHHUBATHb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,

BJaJeTh HABbIKAMU  [IO3HABATEJbHOM  peQuieKCMM Kak  OCO3HaHMs
COBEpLIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HUX pE3yJbTaTOB U
OCHOBAHM, MCIOJIb30BaTh MPUEMBI peIEKCUU ISl OLEHKA CUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLCHHWBATL PHUCKU MW CBOCBPCMCHHO IIpUMHHMATbh PCIICHUA 110 HX
CHMKCHHUIO,

IPUHAMATh MOTHBBI M apTryMEHTHl JPYyTMX MPU aHaJIU3€ PE3yIbTaTOB
JIeSITCIIbHOCTH;

3) npuHsATHE CeOsl U APYTUX:
OPUHUMATh ceOsl, TOHMMas CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI W apPTyYMEHTBl JPYIUX I[IPpU aHaJM3€ pEe3yJIbTaTOB
JIESITETbHOCTH;

MPU3HABAaTh CBOE MPABO U NMPABO JPYrUX HA OLIMOKU;

pa3BHUBATh CITOCOOHOCTH TOHUMATh MHUDP C IO3UIHHN APYIoro 4CjI0BCKaA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yabTaThl ocBoeHusi mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue Ajisi yueoHoro npeamera «buonorus
Hay4YHbIE€ 3HAHMS, YMEHHS U CHOCOOBI JEUCTBUI MO OCBOEHHUIO, MHTEPHPETALUU



n HpeO6p330BaHI/IIO 3HaHHﬁ, BUJbI ACATCIBHOCTH I10 IMOJYYCHUIO HOBOT'O 3HAHUS W
IMPUMCHCHUIO 3HAaHUU B Pa3INYIHbIX y‘l€6HBIX CUTyalusiaX, a TaKKC B pPCalibHbIX
JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C ouomorueii. B mporpamMme IpCIMCTHBIC
PE3YyJIbTAaThI MNpCaACTAaBJICHBI 110 rogam 06y‘{€HI/I$I.

[IpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HAaHUs ECTECTBCHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW eCTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOU
TPAaMOTHOCTH YEJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a/1a9;

YMEHHE PACKPBIBATh COAEpKaHUE OMOJIOTMYECKHX TEPMUHOB M MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MPEeBpalllCHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBasI OpraHU3aIlis KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOTYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHUE H3JIaraTb OWOJIOrMYECKHe TeOopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JOrMa MOJIEKYJISpPHOW OHOJIOTMM), 3aKOHBI
(I'. Menpnensa, T. Moprana, H. U. BaBuiioBa) u yueHus (0 meHTpax MHOTrooOpasusi
U MIPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. . BaBuiioa), onpenensiTe rpaHUIIbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMCHHUC BJIAACTb MCTOJaMH HAYYHOI'O IIO3HAHHA B OMOJIOTUH: H36J'IIOI[€HI/I€ u
OIIMCAaHUC JKHUBBIX CHCTCM, IIPOOCCCOB H ﬂBJ’IGHHﬁ, opraHu3anusa W IIPOBCACHUC
OMOJIOTUYECKOTO OKCIICpUMCHTA, BBIABHMKCHUC THUIIOTE3HI, BBISIBJICHHUC
3aBUCUMOCTU MCKAY HCCICAYCMbIMU BCIMYWMHAMU, 0O0BSICHEHHE IMOJIYYCHHBIX
pPE3YyJIbTAaTOB, HCIIOJIBb30BAHHBIX HAYYHBIX HOHHTPIﬁ, TCOpI/Iﬁ U 3aKOHOB, YMCHHC
JAcJIaTb BBIBOJIbI HA OCHOBAHHWH ITOJYYCHHBIX PE3YyJILTATOB,

YMEHHUE BBIICTIATH CYIIECTBEHHBIC PU3HAKA BHPYCOB, KIIETOK MPOKAPUOT H
HYKapHoT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB WM MPEBPAICHUSI YHEPTUU B KIETKEe, (DOTOCHHTE3a,
MJIACTHYECKOTO W DHEPreTHUecKoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meko3a,
OIUTOJIOTBOPEHUS, PA3MHOXKCHHS, WHANBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSThH MOJYYEHHBIE 3HAHUS VISl OOBICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJIEHUU, JJIsI NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJbplo obOecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsi U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNsT HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
MPUPOTHON cpefe, MOHUMaHWe HEOOXOIUMOCTH WCIOJIb30BAHUS JOCTHKEHUN



COBPEMEHHOU ouonoruu " OMOTEXHOIOTUI Ul PalMOHAIBHOIO
IIPUPOIOIIOIB30BAHU;

YMEHHUE pellaTh dJEMEHTapHble TE€HETUYECKHWE 3a/layd Ha MOHO- H
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAaclIeI0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPUJIHOTO CKpEIIMBAHUS JI1 MpeICcKa3aHus HACIEAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh Ja0OpPaTOPHbIE U MPAKTUYECKHE PadOThI, COOIOAATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALHIO
OMOJIOTMYECKOTO  CONEP’KAHMSA, BKIIOYAIOIIYIO0 IICEBJOHAYYHBIC 3HAHHUA W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(OpPMALIMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMCHHUC CO3d4BaThb COOCTBEHHBIC ITMCBMEHHEIE W YCTHBIC COO6IH€HI/IH,
0606111351 6HOHOFI/I‘-I€CKYIO I/IH(i)OpMa]_II/IIO N3 HCCKOJIBKUX HCTOYHHKOB, I'PaMOTHO
HCII0JIb30BaTh IIOHATUNHBIN alrIiapar OMOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buomnorusi» ¢ 11
KJacce NOJDKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE DPACKPBIBaTh COJCPKaHWE OHOJIOTHYCCKUX TEPMUHOB M TIOHSTHIA:
BU/I, TIOMYJISALINSI, TeHO(MOH, DBOJIOLHS, ABUXKYIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, DKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThl, e  MUTaHUA,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3jarath OWUOJOTHYECKHWE TEOpuH (DBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKass TEOpHsS HBOJIOLMH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoapiieBoro cxoxactBa K. M. bapa, depenoBaHusi IIaBHBIX HalpaBJICHUN W
nyteit sBomonnu A. H. CeBeprioBa, yuenust o 6mocdepe B. U. Bepnanckoro),
ONPEAENATh TPAHULBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHC BJIAJICTh MCTOAAMH HAYYHOT'O ITIO3HAHUA B OMOJIOTHH: Ha6J'IIOI[eHI/IC n
OIMMCAaHUC JKHMBBIX CHUCTCM, IIPOLECCCOB MU HBH@HHﬁ, opraHusanuvsda M IIPOBCIACHHC
OMOJIOTUYECKOTO OKCIICpUMCHTA, BBIABHMKCHUC THUIIOTE3HI, BBISIBJICHHUC
3aBUCUMOCTU MCKAY HCCICAYCMbIMH BCIMYWMHAMU, 00BSICHEHHE IMOJIYYCHHBIX



pPE3yJIbTAaTOB, HCIIOJBb30BAHHBIX HAYYHbBIX HOHHTI/II\/'I, Teopuﬁ N 3aKOHOB, YMCHMHC
AcJ1aTb BbIBOJbI HA OCHOBAHHWH IIOJYUYCHHBIX PE3YJILTATOB,

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKUA CTPOCHUS OUOJIOTHYECKUX
OOBEKTOB: BHJOB, TMOMYJSAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOeHO30B U JKOCHUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUIA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBHUS OKOJOTHYECKUX (PAKTOpPOB Ha OpPraHWU3MBI, IEpeHOCa
BCIIECTB U TOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHCHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHAThH MOITYYEHHbIE 3HAHUS JJI1 OOBSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeNIplo obOecriedeHus Oe30IIaCHOCTU CBOETO 3J0POBbsl U 3I0POBBS
OKPY’KaIOIIUX JIFOEH, COOII0AEHUSI HOPM I'PaMOTHOIO ITOBEJECHUSI B OKPYKAIOLIEH
NPUPOAHON cpee, MOHUMAHUE HEOOXOAMMOCTH HCIOJIb30BaHUSL JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0IO0JIb30BAHUS;

YMCHHC pCIIaThb 3JICMCHTAPHLBIC OMOJIOTHYECKHE 3aJa4n, COCTaBJIATh CXEMbI
IICPCHOCA BCHICCTB U DHCPIUU B OKOCHUCTCMAX (]_IGI'II/I HHTaHI/IiI);

YMEHHE BBINOJIHATH JAOOpPATOpPHbIE M IMPAKTUYECKHE padOThl, COONIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OILECHWBAaTh W HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHHUS U3
pPa3ITUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJ00aJIbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (H)OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC IMHCbMEHHBIC M YCTHBIC COOOINCHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.



10 KJTACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue KosinuecTBo yacoB JdyekTpoHHbIe (UdpOBbIe) 06pa3oBaTeIbHbIE PECYPChI
n/m pa3/icJioB H TEM Bcero |[KouTpou| IIpa
[IporpaMMbl bHbIE ||[KTHUY
paboTHI || eCKHU
e
pabo
ThI
1 |BbuoJsiorus Kak Hayka 2 0 0.5 |bubaunoteka LIOK https://m.edsoo.ru/7f41c292
2  |PKuBble CUCTEMBI U UX 1 0 0 |bubaunoreka LIOK https://m.edsoo.ru/7f41c292
OopraHusanus
3  |XuMHYeCKHUH COCTaB U 8 0 1 |bu6baunoTteka JOK https://m.edsoo.ru/7f41c292
CTpOeHUE KJIETKU
4 |PKusHenesaTebHOCTb 6 1 0 |bubaunoreka LIOK https://m.edsoo.ru/7f41c292
KJIeTKU
5 |Pa3sMHOXxeHUe U 5 0 1 |bu6baunoTteka JOK https://m.edsoo.ru/7f41c292
WHJUBU/IyaJbHOE
pa3BUTHE OPraHU3MOB
6 |HacsencTtBeHHOCTB M 8 0 1.5 |bubauoreka L[OK https://m.edsoo.ru/7f41c292
M3MEHYHBOCTb
OpPraHM3MOB
7 ||Cenekuusi opraHM3MOB. 3 1 0 |bubaunoreka LIOK https://m.edsoo.ru/7f41c292

OCHOBBI OMOTEXHOJIOTUU



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

8 |Pe3epBHOE BpeMs 1 0 0 |bubsuoreka LIOK https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO 34 2 4

YACOB I10 TPOT'PAMME

11 KJIACC
Ne | HaumeHoBaHue KosinyecTBO 4yacoB JyieKTpoHHbIEe (IMPPOBbIE) 0Opa30BaTESbHbIE PECYPCHI
/T pasaesioB U TeM Bcero |KouTposibHble|[[paKTHYECKHE
porpaMMbl paGoThI paboThI

1 |9BosirOLIMOHHAA 9 0 1 BubsaunoTeka I|OK https://m.edsoo.ru/7f41cc74
ouoJsiorus

2 ||BosHHMKHOBeHHE U 9 1 0.5 BubsaunoTeka I|OK https://m.edsoo.ru/7f41cc74
pa3BUTHE )KU3HU Ha
3emiie

3 ||OpraHusMbl U 5 0 1 BubsaunoTeka I|OK https://m.edsoo.ru/7f41cc74
OKpYy>Karoljas
cpefia

4 |CoobuiecTBa u 9 0 0 BubsaunoTeka I|OK https://m.edsoo.ru/7f41cc74
9KO0JIOTUYECKUE
CUCTEMBI

5 |[Pe3epBHOe Bpems 2 0 Bu6snoTeka LIOK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO 34 2.5

YACOBIIO

[TIPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292







