VYupasnenue 00pa3oBaHus aIMHHUCTPAIIMH MYHUITMIIATLHOTO OKpyra ['opHOypanbckuii CBepaIoBCKOi 001acTu
MyHunumnaipHOe OF0KETHOE 0011e00pa30BaTeIbHOE YUPEKICHUE
cpenuss odieodpazoBarenbHas mkosia Ne 6

Tlpunoowcenue Nel

Kk OcHoBHOUL 00pazosamenbHOlU Npocpamme
cpeodneco obue2o 0opazo0B8ams,
ymeepacoenHot npuxazom no MbOY COLLl Ne6
om 20 aszycma 20252. Ne 147-0

Pa6Gouas nporpamma yueoHoro npeamera «buosorusi» (60a30Bblii ypoBeHb),

10-11 kaaccenl



1. COAEP) KAHUE OBYYEHMUSA
10 KJTACC

Tema 1. buojsiorusi Kak Hayka.
buonorus kak Hayka. CBsi3b OMONOTMHM C OOIIECTBEHHBIMH, TEXHHYECKUMH M JPYIMMHU ECTECTBEHHBIMH HayKamH, (GHIOCO(pHUEH, STHKOH,
ACTETUKOM U TipaBoM. Posb Ouonoruu B GopMUpoOBaHUM COBPEMEHHON HayYHON KapTHHBI MHUpa. CuctemMa OMOJIOTHYECKUX HayK.

MeTo/pl MO3HAHUS KUBOW MPHPOJBI (HAOJIOJCHNE, KCIICPUMEHT, OMMCaHUe, M3MEpeHue, Kiaccu(ukamnus, MOACIMPOBAHNE, CTATUCTUICCKAs
00paboTKa TaHHBIX ).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

TaOnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTopHble H MpaKkTH4YecKHe padoThl:

[Ipaktryeckas padoraNe 1. «Mcronp30BaHUE PA3IUIHBIX METOIOB MPH U3YYEHUN OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

XKusble cucreMbl (OMOCUCTEMBI) KaK MpeaIMeT U3yueHus: 61oiaoruu. OTianune )KUBbIX CUCTEM OT HEOPTaHUYECKOUN MPUPOIBIL.

CpoiicTBa OuocucTeM M UX pa3HOOOpa3ve. YPOBHU OpraHU3alMM OMOCHCTEM: MOJIEKYJISPHBIN, KICTOYHBIM, TKaHEBBIH, OpraHW3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (0MOreo1eHOTHUECKH ), OnoCchepHBbIil.

JdemoncTpanum:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3AIMH KUBON IPUPOIBD.

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XVMMHYECKUH COCTaB KIETKU. XUMHUYECKHUE DIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BELLIECTBA.

@OyHKIMH BOJBI U MUHEPAIBbHBIX BelleCTB B KieTke. [loanep:kanne ocMoTudeckoro 6anaxca.

benku. CoctaB u crpoeHue OeNKOB. AMHUHOKHCIOTBI — MOHOMEpBI OenkoB. He3ameHUMblEe M 3aMEHHMbIE aMUHOKHMCIOTHI. AMHUHOKHCIOTHBIN
cOCTaB. YPOBHM CTPYKTYphl OEITKOBOM MOJIeKynbl (E€pBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBA OEJIKOB.
buonoruueckue GpyHKImuu 6EIKOB.

®depMeHTHI — OMojoruyeckre Karannzaropsl. CTpoeHne GpepMeHTa: akTHUBHBIN LEHTp, cyOcTpaTHas cnenuduyHocts. Kopepmentsl. Butamunsl.
O1nnuns GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MOHOcaxapuipl (TJIIOKO3a, pubo3a M JAe30KkcupuOo3a), aucaxapuabl (caxapos3a, JIaKTo3a) M IMoJIMcaxapuisl (Kpaxmai, TIIMKOTEH,
nemnono3a). buonoruueckue GyHKIUU yriieBOAOB.



Jlununer: Tpurauuepuabl, hochomunuabl, crepouasl. ['uapodunsHo-ruapooOHbie cBoiicTBa. bronornueckue GyHkiuu aunuaoB. CpaBHEHUE
YII€BOOB, OCIKOB U JIMMUA0B KaK UCTOYHUKOB SHEPTHH.

Hyxnennosbie kucinotel: JIHK u PHK. Hykneotuasr — MoHOMephl HyKJIenHOBBIX KucioT. Ctpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pyHkmum
PHK. Bunet PHK. AT®: ctpoenue u pyHKIHH.

[uTonorus — Hayka o kieTke. Kinerouynasi Teopus — nmpumMep B3auMOJICHCTBUS UaeH U (aKTOB B HAYYHOM MO3HAHUH. METO/Ibl N3YUECHHUSI KIICTKH.

Krerka kak nenoctHas xuBas cucrema. O01ue npru3Haky KIETOK: 3aMKHYTasl Hapy»kHast MeMOpana, moisiekynsl JIHK xak renernueckuii annapar,
cucTeMa CuHTe3a Oenka.

Tunsl KIeTok: sykapuoTHueckas U Ipokapuornyeckas. OCOOEHHOCTH CTPOEHHUs NPOKApUOTHYECKOW KieTku. KierouHas cteHka OakTepuil.
CrtpoeHnue 3ykapuoTudeckoil kinetku. OCHOBHBIC OTIMYUS PACTUTEIHHON, )KUBOTHOM U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMKC, UX (yHkuuu. [lmazmatudeckass MmemOpaHa, €€ cBOWCTBAa M (DYHKLHUU.
[uromnazma u e€ opranouasl. OnnomemOpanubie opraHouasl kiaetku: DIIC, anmapar [onbmxu, nu3ocombl. [lomyaBTOHOMHBIE OPTaHOUABI KIIETKU:
MUTOXOHJIpUH, TacTuabl. [IpoucxoxkaeHue MUTOXOHApUN u TuiacTua. Buael mactua. HemeMmOpaHnHbIe OpraHOUAbl KIETKUA: PUOOCOMBI, KIECTOUYHBII
LEHTp, LIEHTPUOIHN, PECHUYKH, KI'YTUKH. DyHKIIMM OpraHou10B KJIeTKU. BritoueHus.

Snpo — perynsTopHsiil HeHTp KiIeTKu. CTpoeHue sipa: siiepHast 000JI04YKa, KapuoIia3zMa, XpoOMaTuH, sIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeniecTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. llIneiinen, P. Bupxos, JJx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammel: «PacnipeneneHne XuMHUECKHUX AJIEMEHTOB B HEXKUBOW MpHUpoae», «Pactipenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOIEN.

Tabmumer u cxemsl: «l[lepuoguyeckas TaOnHIla XUMUYECKHX AJIEMEHTOBY», «CTpoeHHEe MOJIEKyNIbl BOIbD», «buocuHTe3 Oenka», «CTpoeHue
MoJIeKynbl Oenkay, «CtpoeHue gpepmentay, «Hykiennossle kucnotsl. JJHK», «Ctpoenne monexynsl AT®», «CtpoeHne s3yKapuoTHUECKON KIETKN»,
«CTpOeHHE )KUBOTHOU KIIETKNY, «CTPOCHUE PACTUTENBbHOMN KIETKN», «CTPOCHHE MPOKAPUOTHUECKOMN KIETKN», «CTPOECHHUE s/1pa KIETKN», «Y TIE€BOIbD,
«JIuna ey,

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpyAOBaHWE [Js TMPOBEACHHUS HAONIONCHUN, H3MEpPEHUH, SKCIEPUMEHTOB, MHUKPOIpENapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «/3ydeHune KaTaauTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha IPUMEPE aMUJIa3bl MJTH KaTajaasbl)y.

JlaGoparopHas padota Ne 2. «3ydyeHue cTpoeHus KJIETOK pacTeHH, )KUBOTHBIX M OaKTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpenaparax u
UX OMHCAHUE.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, MU MEeTa00IM3M. ACCUMMISINS (TUTACTUYECKUN OOMEH) U AUCCUMUIISINUS (SHEPTeTHUYEeCKUii OOMEH) — JIB€ CTOPOHBI €MHOTO
nporecca Merabonusma. Posib 3aK0OHOB COXpaHEHHUs BELIECTB M SHEPTUU B IOHUMaHUU MeTa0o0JIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOdHBINH U reTepoTpodHbIi. Poibh pepMeHTOB B 0OMEHE BEUIECTB U MPEBPAILIEHUN YHEPTUU B KIIETKE.



®dorocunte3. CBeroBas u TeMHOBas ¢aspl porocuHTe3a. Peaknuu dorocunresa. DpdekTuBHOCTH (HoTOCHMHTE3a. 3HaUYeHHE (POTOCHHTE3a IS
KHU3HH Ha 3emuie. Brimsinue ycnoBuii cpepl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OaKkTepun. 3HaYeHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3emIle.

DOHepreTudeckuii 0OMeH B KJIeTKe. Paciieniienne BemecTs, BbACICHUE U aKKYMYJIMPOBAaHUE SHEPTHH B KJIETKE. DTalbl YHEPTETHUECKOT0 0OMEHa.
I'mukonus. bpoxenue u ero Buabl. KucinopogHoe okucieHue, wid KieTodyHoe abixanue. OkuciutenbHoe ¢ochopunupoBanue. IHPeKTUBHOCTD
HHEPreTUIECKOro 0OMeHa.

Peakiun matpuyHoro cuntesa. I'enetndeckas nadopmanus u JJHK. Peanmmnszanus renetnyeckoit nadopmanuu B KIeTKe. [ eHeTUUECKHI KO B €T0
cBoiictBa. Tpanckpunius — Matpuunblii cuHTe3 PHK. Tpancnsuus — Ouocunte3 Oenka. Ortamnbl TpaHciasuuu. KoaupoBanue amMmuHOKuUCIOT. Poib
prubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢opmbl xku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W. MBanoBckuii). OCOOCHHOCTH CTPOSHHS M KU3HEHHOTO IIMKIIA
BUpycoB. bakrepuodaru. bonesnu pacteHuii, >KMBOTHBIX W 4EJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHonedunura yenoexka (BUY) —
Bo30ymutenb CIIM/]a. OOpaTHas TpaHCKpHUNIKS, peBepTa3a u uHTerpasa. [IpoduiakTika pacpoCTpaHeHUs BUPYCHBIX 3a00JICBAaHUH.

JdeMmoHcTpanum:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumper u cxemsl: «Tumbl nuTanus», «MeTabonuzm», «MHUTOXOHAPUS», «DHEPreTHUECKHil oOMeH», «XiopormaacTy, «DOoTOCHHTE3Y,
«Ctpoenne [IHK», «Ctpoenue u ¢yHKmoHupoBaHue reHa», «Cunres Oenkay», «['eHetnueckuil ko, «Bupyce», «baktepuodarn», «CtpoeHue u
*u3HeHHblH 1ukn Bupyca CIIMa, 6akrepuodaray, «Pemmukanms JTHK».

Ob6opynosanue: Moaenu-anmiukanuu «Y asoeane JIHK u tpanckpunmus», «buocuntes 6enka», «CTpoeHue KiIeTkn», Mojenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii nuki, wau >Ku3HEHHBIM UK kiaeTku. MHTepdaza u murtos. [Ipormecce, mporekatomue B uHTepdase. Permnmukamus — peakius
matpuuHoro cunte3a JHK. Crtpoenune xpomocom. XpoMOcOMHBIN HabOp — KapuoTHN. JIUMIOMIHBIA M TamjoOWIHBII XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. LluTtonoruueckre 0CHOBbI pa3MHOKEHUSI U MHAMBUAYAJILHOTO Pa3BUTHS OPraHU3MOB.

Henenune knetku — muto3. Craguu mutosa. [Ipoueccsl, npoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudenb KJIETKH — alomnTo3.

@opMbl pa3MHOXKEHHMsS OpPraHM3MOB: Oecrioyioe W MojoBoe. Buiel Oecrnosoro pa3MHOXKEHHS: JeJIeHHEe HaJBOe, IOYKOBAHHWE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHNE, BEIr€TaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHHPOBAaHHUE OPraHU3MOB, €T0 3HAUEHHUE JIISl CEJIEKLIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cragun Meiiosza. Ilponeccsl, npoucxonsamue Ha ctaausx Meinosa. [loBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonmornueckuit
CMBICII M 3HAYE€HHE MeWo3a.

I"ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy >KMBOTHBIX. 110J70BBIE Kee3bl: CEMEHHUKHM U SMUHUKU. OOpazoBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CHepMaTo30M[, siIeKkieTka) — crnepMmarorene3 U oBoreHe3d. OCOOEHHOCTH CTPOEHHUS SHULEKIETOK U CIepMaTO30MJIOB.
OmnonorBopenue. Ilaprenorenes.



WupuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (SMOpHOreHe3). OTanbl SMOPHOHAIBHOIO PA3BUTHUA y HMO3BOHOUYHBIX
KUBOTHBIX: JApoOJieHHe, racTpyisuus, opranoreHe3. IloctamOpuoHanmbHOE pa3BuTHE. THUIBI MOCTAIMOPHOHAIBLHOTO Pa3BUTHS: MPSMOE, HENPSMOE
(1munHOYHOE). BiustHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHbIE YPOJICTBA.

Poct u pa3zButue pactenuili. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

JdemoHcTpaumuu:

Tabmup! 1 cxembl: «POpPMBI Pa3MHOKEHUSI OPraHU3MOBY, «/IBOITHOE OIIIOJJOTBOPEHME Y IIBETKOBBIX pPAaCTEHMI», «BereraruBHOe pa3MHOXKEHHE
pactenuit», «Jlenenue kimetku Oaktepuitn, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHue XpoMocombly, «Kietounbrit nukiy, «Perumkanus JJHK»,
«Muto3», «Meiio3», «lIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMeToreHe3 y MICKOIMUTAIOIINX U YeJIoBeKa», «OCHOBHbBIE CTa U OHTOT€HE3a).

OO6opynoBaHue: MUKPOCKON, MHUKporpenapartbl «CrepMaTo30uabl MIIEKONMMTAIOUIEToy», «SIiIekneTka MiekonuTaoomeroy, «Kapuokunes B
KJIETKaxX KOpeIIKa JyKay, MarHuTHas MOJIeNb-anTuinkaius «/lenenue kinerku», moaens JJHK, Mogens MmetadazHoit XpOMOCOMBL.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 3. «HaGmroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHKpOTIpenapaTax.

JIaGoparopHas pabota Ne 4. «/3yueHne CTpOEHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmer u 3anaun reHeTuku. Mcropust pa3BuTHs reHeTUKU. Ponb uTonoruu 1 sMOpHOJIOTUM B CTAHOBJICHUM I'€HETHKH. Bkiiaa poccuiickux u
3apyOeXHBIX YUEHBIX B pa3BUTHE N€HETHKU. MeToAbl TeHETUKH (TMOPUIOIOTHYECKHM, [IUTOT€HETUYECKHM, MOJIEKYIsIpHO-TeHeTuUecKuii). OCHOBHbBIE
TEHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMAaX CKPEIUBAHUM.

3aKOHOMEPHOCTH HACJEeI0BaHUs MPU3HAKOB, ycTaHoBiIeHHbIE . Mennenem. MoHoruOpunHoe ckperuBaHue. 3aKOH €AMHO00pa3us ruOpHuioB
nepBoro nokosieHus. IlpaBuno noMuHMpoBaHusl. 3aKOH pacIleIUIEHHs] IPU3HAKOB. I nroTe3a unctorsl ramet. [1oHOE 1 HENOJIHOE TOMUHUPOBAHUE.

JurubpugHoe ckpemuBaHue. 3aKOH HE3aBHCHMOIO HAaclleZJOBaHMS MpPHU3HAKOB. lluToreHernueckue OCHOBBI TUTHMOPUIHOIO CKpEIIMBaHUS.
AHanusupyroliee cKpeuuBanye. Vcrnoip30BaHle aHATU3UPYIOIIEro CKPEIMBAHUs AJIs ONpeieNIeHHs TeHOTHIIa 0co0u.

CueneHHoe HacneaoBanue npusHakoB. Pabora T. Moprana no cuenieHHOMY HaclieIoBaHUIO TeHOB. HapyliieHue cuenyieHus reHoB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHas1 TEOPHS HACIIEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enernka mosa. XpOMOCOMHOE OIpeZAeNeHUE Iosa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHele M IeTepOraMeTHbIE OPraHU3MBbI.
HacnepoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

N3meHunBOCTh. BHbl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. POsIb cpe/ibl B HEHACIIEICTBEHHOW N3MEHYMBOCTH. XapaKTEPUCTHKA
MOJU(UKAIIMOHHOW M3MEHUMBOCTU. BapualoHHBI ps U BapuanuoHHas kpuBas. Hopma peaxiuu npusHaka. KoianuecTBeHHBIE M KadeCTBEHHbBIE
MpU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

HacnencrBenHast, WM reHOTUNHUYECKast, K3MEeHUYMBOCTh. KoMOWHATHBHAsS M3MEHYMBOCTh. Mei03 U MOJI0BOM Mpolecc — OCHOBa KOMOMHATHBHON
M3MEHYMBOCTH. MyTannoHHas u3MeH4YMBOCTh. Kiaccudukanus MyTalnuii: T€HHblE, XPOMOCOMHBIE, F'€HOMHbIE. YacToTa W MNPUYMHBI MyTaIuil.
MyTtareHHble pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacseAcTBeHHON n3MeHunBocty H. W. BaBumnosa.



BuesaepHast HaCcIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenmoBeka. Kapuortwm dvenmoBeka. OCHOBHBIE METOIBl T€HETHKH YEJIOBEKA: T€HEATOTHYECKUU, OIM3HEIOBBINA, HUTOTCHETHYCCKHIA,
OMOXMMHYECKUN, MOJEKYIsIpHO-TeHeTuYecknil. COBpeMEHHOE ONpeeieHHe TeHOTUIA: MOJTHOTEHOMHOECEKBEHUPOBAHUE, FCHOTUIIUPOBAHUE, B TOM
grcne ¢ nomombio [11[P-ananu3a. HacneacTBennpie 3a00aeBaHuUs YEJIOBEKA: TeHHBIE 00JIe3HH, OOJIE3HU C HACIEACTBCHHON MPEapacioioKEHHOCTBIO,
xpoMocomHble 0Oose3nu. Comaruyeckue M reHepaTuBHble MyTauuu. CTBOJOBbIE KieTkH. [IpuHIMNBI 370poBOoro oOpa3a >KU3HHM, TUArHOCTHKH,
npoUIAKTUKY U JICUCHUSI TeHETUYEeCKUX Ooe3Hel. Mennko-reHeTudeckoe KOHCYIbTHPOBaHNE. 3HaUeHIEe MEAUIIMHCKOM TeHETHKH B MPEI0TBPAILCHUH
U JICYCHUH TeHETHYECKHUX 3a00JIeBaHUI UeloBeKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuis! u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE U €T0 LINTOI€HETUYECKAsi OCHOBA», «3aKOH PACIIEIIJICHUS U €r0 HUTOT€HETHYECKas OCHOBAY,
«3aK0H YHCTOTHI TameTy», «JurubpumHoe ckpeuBanuey, «lluronoruueckne OCHOBBI AMUTMOPUIHOTO CKpelIuBaHUs», «Meio3», «B3aumoneiictue
aJJIENIbHBIX T€HOBY, «['eHeTnueckne KapThl pacTEHUN, KUBOTHBIX U YellOBeKay», «l'eHeTuka moisa», «3aKOHOMEPHOCTH HACJIEI0BaHUs, CLEINIEHHOTO C
nosiom», «KapuoTumel 4enoBeka M >KMBOTHBIX», «Buubl mamenuumBoctn», «MoaudukalnoHHas W3MEHYUBOCTHY, «HacnmemoBaHue pesyc-daxkTopay,
«I'eneruka rpynn KpoBu», «MyTallMOHHAss U3MEHYMBOCTD).

O6opynoBanue: MoJenH-anmiInKanuu «MoHorubpuaHoe ckpemuBanuey», «Hemomnoe aoMuHupoBaHue», «uruOpumHoe CKpelrBaHUEe,
«Ilepekpéct XpoMocoM», MHUKPOCKON M MuKpompenapar «/Ipozoduna» (Hopma, myTtanuu (QopMbl KpbUIEB U OKpacku Tena), repdapuit «l'opox
IIOCEBHOMN.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

JIaGopatopHast pabora Ne 5. «l3yueHue pe3yabTaToOB MOHOTHOPHIHOTO W JUTHOPUIHOTO CKpEIIMBAaHUS Yy Jpo30(UiIbl Ha TOTOBBIX
MUKpOTMpenaparax.

JlaboparopHas padota Ne 6. «M3ydeHre MoAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHIE BAPUAIIMOHHOTO PsAa U BApUALIMOHHON KPUBO».

JlabopaTtopHas padota Ne 7. «AHanu3 MyTaruii y 1po30( bl Ha TOTOBBIX MUKpOIIpernapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa M Ipolecc. 3apokIeHue celleKnu U fomectukanus. Yuenue H. V. BaBuioBa o neHTpax MpoMCXOKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUH. LIeHTpbI MpOUCX0XKIEHHS TOMAIIHUX )KUBOTHBIX. COPT, MOpO/1a, IITaMM.

CoBpeMeHHbIE METONbl CeNeKIMU. MaccoBblii M HMHAWBHUIYaNbHBIM OTOOpPHI B CENEKIMH pacTeHUd M KUBOTHbIX. OIlleHKa SKCTepbepa.
bnauskopoacTBeHHOE cKpeniBaHue — WHOpUAMHT. Uncras nuHus. CKpelyBaHUe YUCTHIX JUHUH. ['eteposuc, niam rubpuanas cuna. HepoacrtBeHHoe
CKpelirMBaHue — ayrOpuaudr. OtmanéHHas rulpuamzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U MOJy4eHHE MOJIUIUIONA0B. JlocTHKeHUs
CEJICKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonorust kak orpacip MpousBojacTBa. ['eHHas umkeHepus. OTanbl co3fganus pekomOuHaHTHOM JIHK M TpaHCreHHBIX OpraHHM3MOB.
Kneroynas wumnxenepus. Kierounele KynapTypbl. MUKpPOKIOHAJIBHOE  pa3MHOXKEHHE pacTeHud. KioOHMpoBaHHME  BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUe U 3Thudeckue npodaemsl. ' MO — reHeTHuecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBuinos, U. B. Muuypun, I'. . Kapneuenko, M. @. lBaHoB.

Tabmumer u cxembl: kapra «LleHTpBI MPOUCXOXKICHUS M MHOT000pa3usi KyJbTypHBIX pacTeHuin», «Ilopoabl JOMamiHUX XUBOTHBIX», «Copta
KYJIbTYPHBIX pacTeHui», «OtnanéHHas ruOpuamsanus», «Pabotel akagemuka M. @. MBanoBay, «llomumumonmus», «OOBEKTHI OMOTEXHOJIOTHH,
«Knetounslie KyJIbTyphl U KIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKU TUIOZ0B U KOPHETLIOIOB IUKHUX (DOPM U KYJIbTYPHBIX COPTOB pacTeHuid, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

OKcKypcusi«OCHOBHBIE METOAbl M JIOCTH)KCHUS CEJCKIMUM DPACTEHUH M JKUBOTHBIX (HAa CEJCKIMOHHYIO CTaHIMIO, IUIEMEHHYI0 QepMmy,
COPTOUCHIBITATENIbHBINA YUaCTOK, B TEILIMYHOE XO35UCTBO, JJa0OPATOPHUIO arpOyYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIroLMOHHAsA OUOJIOTHS.

[IpennocelIku BO3HUKHOBEHHS 3BOJIIOIIMOHHON TeOpUH. DBOJIIOIMOHHAS TEOpHUs U €€ MecTO B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPHH Ha
pa3BuUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenscrBa 3BomonuH. [laneoHTONIOrNYECKUE: TOCIEN0BATENIBHOCTh MOSABIEHUS BUJOB B IAJEOHTOJIOIMYECKOM JIETONMCH, NEPEXOHBIE
¢dopmbl. buoreorpaduueckne: cXoACTBO U paznnune GpayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJCTBA M pa3iMyusl SMOPHOHOB pa3HBIX BHJOB I03BOHOYHBIX. CpaBHUTENBbHO-AaHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTUYHbIE, PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHUE: CXOACTBO MEXAaHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. lapsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. [BUKYIIME CUITbI 3BOIIOLUYU BUIOB 110 JlapBUHY (M30BITOYHOE
pa3sMHOXEHHE TPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpeleI€éHHAas U3MEHYMBOCTh, O0pb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Bosonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposomtornus. [Tonmynsus Kak eTuHUIA BUIa U 3BOJIIOLUY.

JIBrokyne cuibl ((hakTophl) HBOIIOLMH BUOB B TpUpoe. MyTallMOHHBIH Mpoliecc 1 KOMOMHATUBHAS U3MEHYUBOCTh. [10MyNIs1inOHHbIE BOIHBI U
npetid renos. M3omsimust 1 Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBIsIOMUi GakTop IBOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTat 3Boitouuu. [Ipumeps! nmpucnocoOieHni y opranuzMoB. ApoMop(do3bl 1 UIMoaJanTal|Hy.

Bun u BugooGpaszosanue. Kpurepun Buga. OCHOBHbIE (POPMBI BU1000pa30BaHMs: reorpapuueckoe, IKOJIOTHUECKOE.



MaxposBosronust. @opMbl 3BOIIOLUY: puiIeTUYECKasl, AMBEPIeHTHAsl, KOHBEPIeHTHasl, apaenbHas. HeoOpaTumMocTs 3BoIIIOLNY.

[IpoucxoxaeHue oT HeclleUaIU3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuann3anys. AganTuBHasi paauanus.

JdemoHcTpaumnu:

Iloprpersi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceeprios.

Tabnuuel u cxemsl: «Pa3BUTHE OPraHUYECKOTr0 MHUpa Ha 3emiiey», «3apobIIIN T03BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy», «D@opmbl 60pbObI 3a
cymectBoBanuey», «EctecTBeHHBIN 0TOOP», «MHOT000Opazne cOpToB pacTeHuit», «MHorooOpasue mopo XUBOTHBIXY», «[lomymsuuny, «MyTaluoHHAs
H3MEHYUBOCTHY», «ApoMopdo3bl», «nnoananranumny, «O61mas aereHepauus», «/IBmxymue cuiisl 3Boonuny, «Kapra-cxema Mapiipyra myTelecTBHs
Y. JHapsuna», «boppba 3a cymecTtBoBanue», «lIpucrnocobieHHOCTs opranu3mMoBy», «l'eorpaduueckoe BHI000pa3zoBaHUE», «IKOJOTHUECKOE
BUZI000pa30BaHUEY.

ObopynoBaHue: KOJUICKIMS HACEKOMBIX C pPa3IMYHBIMH THIIAMH OKpackd, HaOOp IIOAOB M ceMsiH, Koyutekuus «l[Ipumepbl 3ammTHBIX
IPUCIIOCOOTIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAIIPABJICHUS IBOIIOLMMW», 00BbEMHAs MoJieNb «CTpOeHHE FOJI0BHOTO MO3Ia IO3BOHOUHBIX Y.

buoreorpaguueckas kapra mupa, Kosiekuus «PopMbl COXPaHHOCTH MCKOMAEMbIX KMUBOTHBIX M pacTeHHUi», Mojaenb anruinkanus «llepekpéct
XpOMOCOMY», BIIaXKHbIe IpenapaTsl «Pa3BuTue HacekoMoroy, «Pa3Burue narymku», MUkponpenapat «/Ipozoduinay» (Hopma, MyTauu GopMbl KpbLIbEB
U OKPACKH Teja).

JlaGopaTropHble H NpaKTHYecKue padoThbl:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JIaGopartophas pabota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HbIe TpEACTaBIECHUS O 3apOKICHUU KU3HU. HayuHble TUIOTE3bl BO3HMKHOBEHMS JKM3HM Ha 3emiie: abMOreHe3 M MaHCIEePMMUSL.
XuMmudeckasi 3BOMIONMSA. AOHOTeHHBIH CHHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHUX. ODKCIEPUMEHTAIbHOE IOATBEP)KIEHHE XUMHUYECKOU
sBomtoruK. HawaneHble sTambl Ouojoruueckoi spomonuu. ['mmoresa PHK-mupa. @opmupoBaHne MeMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE
MPOTOKJIETKH. [IepBbIe KiIeTKH U uX dBoMOL M. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3zHum Ha 3emsie mo spaMm M nepuoxaM. Karapxeil. Apxeilickas M mporeposoiickas apbl. [lanmeosolickasg spa m €€ nepuoIsbl:
KeMOpUICKUH, OPJOBUKCKUH, CHITYPUMCKUHN, JT€BOHCKUM, KAMEHHOYTOJIbHBIHN, TEPMCKUH.

Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ neproibl: MajleOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMaTa M TeoJIOTMYecKuxX mporeccoB. OCHOBHBIE ATambl BONIOINUH PACTUTENBHOIO U JKUBOTHOTO MHpa. ApoMopdossl y
pacTeHuii 1 KUBOTHBIX. [losiBIIeHUE, pacIBET U BBIMUPAHUE I'PYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHe dBOTONHNHA. OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIIBI OPraHU3MOB.

OBonronus 4yesnoBeka. AHTPONOJIOrUs Kak Hayka. PasBuTue npeacTtaBieHUil O MPOUCXOXKACHUM 4YeloBeKa. MeToasl U3yuyeHus aHTpPOIIOreHe3a.
CxoJicTBa M pa3nuyMsl YeJIOBeKa U )KMBOTHBIX. CHCTEMaTUYECKOEe MOJI0KEHHE YEI0BEKa.



JBwxymue cuibl (pakTopsl) aHTpororeHesa. HacnencTBeHHas W3MEHUMBOCTH M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYAUM TpyZAa, MBIIIJIECHUE, PEYb.

OcCHOBHBIE CTaJuU U BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenbli, YeaoBek NpAMOXOAAIini, YenoBek HeaHAepTalbCKUi,
YenoBek pasymHblii. HaXOAKM HMCKOMAaeMBIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JAacTh pacHpoCTpaHEHUsi, 00BEM TOJOBHOTO MO3ra, 00pa3 >KU3HH,
opyus.

Yenoseueckue pacbhl. OCHOBHbIE OONBIINE pPAChl: €BpOIECOM]IHAs (€Bpas3uiicKas), HErpOo-aBCTPAJIOMU]HAS (IKBATOpUANIbHASI), MOHIOJIOMIHAS
(a3narcko-amepukaHckas). UepTbl NpUCIIOCOOIEHHOCTH MPEICTaBUTENECH YEI0BEYECKUX pac K YCJIOBUSM CYyLIECTBOBaHMS. EAMHCTBO yenoBeyecKux
pac. Kputuka pacusma.

JdeMmoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuue! u cxemsl: «Bo3HukHoBeHne COIHEUHON cuCTeMbl», «Pa3BuTHE OpraHudeckoro Mupay, «PacturenbHas kietkay», « KMBOTHas KIeTKay,
«[IpokapuoTtnueckass kierka», «COBpEeMEHHas CHUCTEMa OpraHMYEcKoro Mupa», «CpaBHEHME AaHATOMHYECKMX 4YEepT CTPOEHUs 4elloBeKa U
4eJI0BEKOOOPa3HbIX 00e3bsH», «OCHOBHbIE MECTA MaJEOHTOJIOIMYECKHX HaX0JI0K MPEIKOB COBPEMEHHOI0 UeloBeKay, «/IpeBHeiune moam», «JpesHue
moau», «[lepBbie coBpeMeHHbIE JII0In», «UenoBedecKue paco.

Ob6opynoBanue: Myssku «[IpoucxoxaeHue yenoBeka» (OIOCTbI aBCTPAJIONUTEKA, MUTEKAHTPOINA, HeaHAepTalblla, KPOMAHbOHIIA), CIEIKU WM
N300pakeHUs] KaMEHHBIX OPYIUil MepBOOBITHOrO YesloBeKa (KaMHU-YOIIEphl, pyOuia, ckpediia), reoXpoHoioruueckas tadbnuua, Komiekuus «PopMbl
COXPAHHOCTH MCKOIIAEMBIX )KMBOTHBIX Y PACTCHHI».

JlaGopaTopHble U pPaKTHYeCKUEe padoThI:

[IpakTruyeckas padora Ne 1. «M3ydyeHue HCKOMAeMbIX OCTATKOB PACTEHUM U )KUBOTHBIX B KOJUIEKLIUAX).

DKCKypcus «IBOJIOLNS OPraHMUECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUHbIN WIIM KpaeBEeAUECKU My3eil).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

DKoJorus Kak Hayka. 3ajjadd ¥ pa3fesibl SKOJIOTHMH. MeToJbl 3KOJOTMYECKUX HCCIIEIOBAHUNA. DKOJIOrMYECKOe MHUPOBO33PEHUE COBPEMEHHOIO
4eJI0BEKa.

Cpenbl 0OuTaHusI OPraHU3MOB: BOJIHAsA, HA3EMHO-BO3/1yIlIHAs, TIOYBEHHAs, BHYTPHOPTraHU3MEHHas.

Okonornyeckue (akropel. Kraccudukanus skomormdyeckux (akTopoB: aOMOTHUECKHE, OWOTHYECKMEe W aHTpomoreHHsle. JlelcTBue
9KOJIOTMYECKUX (aKTOPOB HA OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, Temieparypa, BiaxkHocTb. dortonmepuonusm. IlpucnocobiieHuss OpraHu3MoOB K JEHCTBUIO aOMOTHYECKUX
¢bakTopoB. buonoruueckue puTMsI.

buotnueckue dakropsl. Buasl OnoTnuecknx B3aMMOAEHCTBHIM: KOHKYPEHIUS, XUIHUYECTBO, CUMOMO3 U ero (opmel. [lapazutusm, koonepanus,
MYTyajJu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAaxXJIEOHWYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HaueHHe OWOTHYECKUX B3aUMOJCHCTBHN st
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.



DKOJIOTHYECKHE XaAPaKTEPUCTUKHU nNonyiasiuu. OCHOBHBIE IOKa3aTeNd MOMYNSALUU: YUCIEHHOCTh, MJIOTHOCTb, POXAA€MOCTb, CMEPTHOCTD,
IPUPOCT, MUTpary. JuHAMHUKA YUCICHHOCTH MOMYJISINH U €€ PEeryJIsaIysL.

JdemoHcTpaumnu:

[optpetsi: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabnuue! u cxemsl: kapta «IIpupoaHsie 30Hb1 3eminn», «Cpeasl 0OUTaHUS OpraHu3MoBy, «Dotonepuoauszm», «llomynsanumny», «3aKOHOMEPHOCTH
pOCTa YHUCICHHOCTH MOMYJISIUN UHPY30pHH-Tyhenbkny, «[lummesbie nenm.

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Moposornueckne 0COOCHHOCTH PACTCHHUH U3 PAa3HBIX MECT OOUTAHHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCay.

[IpaxTuueckas padora Ne 2. «[loacuér mIoTHOCTH NOMYJIALUNA pa3HbIX BUIAOB PACTEHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmiecTBo opranm3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas, MPOCTPAHCTBEHHas, Tpodudeckas (muiieBas). Bubl-I1OMHUHAHTHL
CBs3u B 6HO1IEHO3E.

DKosorndeckue cucteMsl (3kocucteMsl). [lonstie 06 sxocucTeme u OuoreoreHoze. @yHKIMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: ITPOYIICHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeliecTB U MOTOK 3HEPruu B 3kocucreMe. Tpoduyeckue (MMILEeBble) YpOBHU 3KocucTeMbl. [TuieBslie enu u
cetd. OCHOBHBIE TMOKAa3aTEeNM SKOCHCTEMBI: OMOMacca, MPOAYKIUSA. DKOJOTHUECKHE MUPAMUIBI: TPOIYKIWH, YUCIEHHOCTH, Onomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTD, CAMOperysLus, pazButue. CyKkieccus.

[TpupoaHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€P U PeK. DKOCHUCTEMA XBOHOTO MITH IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOINOT€HHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YpOO3KOCHCTEMBI. buojormueckoe U XO3SHCTBEHHOE 3HAYEHHUE Aarpo3KOCUCTEM U
ypOOsIKOCHCTEM.

buopaznoobpazue kak pakTop ycroitunBocTu s3xocucteM. CoxpaHeHre OHMOIOrHYecKoro pazHooopasus Ha 3emIie.

VYuenue B. 1. Bepnazackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa ouochepst. XKuoe BemiectBo u ero GpyHkuun. Oco0eHHOCTH Ornocdepbl
Kak r1100anbHOM sKocucTeMbl. /lnHaMuyeckoe paBHOBecHe U 0OpaTHasi CBsi3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XMMHUECKHUE UKIIbI AJIEMEHTOB (YIiepoaa, a30Ta). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Orocdepe 3eminn. AHTPOIIOreHHbIe U3MeHEeHHs B Onocdepe. [1o0anbpHbIe 9K0I0Orn4YecKre MpoOIeMBl.

CocymecTBoBaHUE TIPUPOIBI U YenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpasusi Kak OCHOBA yCTOMYMBOCTH Omocdepbl. OCHOBA parMOHAIBHOTO
yIIpaBJICHUS TIPUPOJTHBIMU PECYPCaMHU U MX HCIIONIb30BaHMe. JJOCTHKEHNsT ONOJIOTHH U OXpaHa MPHPO/IBL.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxemsl: «llumessie nenu», «buomeHos3: cocraB u CTpykrypay», «lIpupoansie coobmectBa», «llemu nutaHus», «KoIornyeckas
nupamunay, «buocepa n yenopek», «IkocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOrO Jieca», «buorneHno3 Bogoémay», «ArpoeHos,
«I[TpumepHbIe aHTPONIOTEHHBIE BO3JCHCTBUS HAa MPUPOAY», «BakHelIIne UCTOUHUKY 3arps3HEHUs] BO3/lyXa U IPYHTOBBIX BO/», «IlouBa — BaxkHel1as



cocTaBisitoniast 6nocgepsr», «Dakropsl gerpaganuu nouBy», «llapHukoBelit 3gdexT», «DakTophl paIuoaKTUBHOIO 3arpsA3HeHus ouochepsr», «O0mas
CTpyKTypa 6uochepsi», «Pacrnpoctpanenue xxu3Hu B Ouochepe», «O30HOBbIH 3kpan 6uocheps», «Kpyrosopot yriepoaa B 6uochepe», «Kpyrosopor
a30Ta B IPUPOACH.

Ob6opynoBanue: Moaenb-anuMkanus « Tunuuneie 6uoneHo3b», repbapuii «PactutensHbie coo0mECTBay, KoJuieknu «bruoreHosy, «Bpeaurenn
BOXHEHIINX CEJIbCKOXO3HCTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIUHN PACTEHUN U )KUBOTHBIX, IPUHAAJIEKAIINE K PA3HBIM KOJOTHYECKUM IpyIIam
oxHoro Buaa, Kpacnas kaura Poccuiickoit denepannu, n300pakeHns: OXpaHsAEMbIX BUIOB PACTCHUN U )KUBOTHBIX.



2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHsA ITPOT'PAMMBI IIO BUOJIOTMU HA BA30BOM YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHHUS K pe3y/IbTaTaM OCBOCHHS OOYHYaIOUIMMHUCS MPOrpaMM CpPEAHEro oOmero oOpa3oBaHUSA:
JMYHOCTHBIM, METAIPEIMETHBIM H IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3y/lbTaTOB OCBOCHUS Mpeamera «bUonorus» BBIICIEHBI CIEAYIOIINE COCTABIAIOIINE: OCO3HAHUE O0YUYaIOUTUMUCS
POCCHUICKOM Tpa)XAaHCKOW HWIEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CAMOOIPEICICHHIO, HAIMYHE MOTHUBALUHU K
o0yueHHUI0 OMOJIOTHH, LIETICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHM JTMUYHOCTH HA OCHOBE KIJIFOUEBBIX IEHHOCTEH M MCTOPUYECKUX TPaJULIUil
pa3BUTHUsI OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JESATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAaMU, MPUCYIIUMHU CUCTEME OMOJOTHYECKOr0 00pa30BaHMsl, HATMYHE YKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTH LIETH U CTPOUTH
JKU3HEHHBIE TJIaHbI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS IpeameTa «buonorusy qocTuraroTcsl B eIMHCTBE YUeOHOW U BOCIUTATENbHOM JAESITEIbHOCTH B COOTBETCTBUU
C TPAIUIIMOHHBIMU POCCUMCKUMHU COITMOKYIBTYPHBIMH, HICTOPUUECKUMH M JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHATHIMH B OOIIIECTBE NMPaBHIIAMU
W HOPMaMH TIOBEJIEHUS M CIHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPAa3BUTHA, PA3BUTHUS BHYTPEHHEW MO3HMIIMU JIMYHOCTH,
MaTpUOTH3Ma, YBAXEHUS K 3aKOHY M TMPABOMOPAJNIKY, YEJIOBEKY TPyJa U CTapuieMy MOKOJICHHIO, B3aUMHOTO YBaXKEHUsI, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HAaCJIEIUIO U TPaAULMAM MHOIOHAlMOHaIbHOro Hapoaa Poccuiickoit denepanuu, npupoie U OKPYKarolIen cpene.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMs ydeOHOTO mpenMera «buonorus» MOKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTH OOYYaroluxcs
PYKOBOJICTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH, CHCTEMOI 1IEHHOCTHBIX OPUEHTAIINI, TO3UTHUBHBIX BHYTPEHHUX YOKICHH i,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBa, PACIIMPEHHE >XU3HEHHOTO OIbITa W OMNBITA JEATEILHOCTH B IPOIECCE
peanu3alnryi OCHOBHBIX HANPABJICHUN BOCIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1)rpaxxaaHcKkoro BOCHMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINK 00YUYaIOIIErocsl Kak aKTHBHOTO U OTBETCTBEHHOTO UJIeHa POCCUHCKOTO O0IIEeCTBa;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIEATEIHHOCTH TPH CO3/IaHUM YYEOHBIX TMPOEKTOB, PEIICHWH Y4eOHBIX W TO3HABaTEIbHBIX 3ajad,
BBHITIOTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENAThH COOCTBEHHYIO IMO3HITUIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSACHSTH €€,

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS JIIOJCH C pa3HBIMU YOSXKIECHUSMH, KYIbTYPHBIMU
IEHHOCTIMH U COITHMAIbHBIM ITOJI0KEHUEM,



TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS YUEOHBIX, I0O3HABATENIBHBIX U UCCIIEI0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOT O
OTHOIICHHS K MHEHHIO ONIOHEHTOB MPH 00CYKACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJCPKAHUS;

TOTOBHOCTb K TyMaHUTapHO! M BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb POCCUHCKOM I'pakJaHCKOW MIEHTHUYHOCTH, NATPUOTU3MA, YBa)XKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpea
Ponunoii, roproctu 3a ¢BOM Kpai, CBOX0 Poguny, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOALIEE MHOTOHALMOHAJILHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOUICHHE K IPUPOJHOMY HACIEAMIO U NAMATHUKAM IPUPOIBI, TOCTHKEHUAM Poccnun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,
TPyZAe;

CIOCOOHOCTh OLICHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMAaHUs 3HAUCHHs OMOJIOTUU B IIO3HAHUH 3aKOHOB
MIPUPOIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Yy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHE NYXOBHBIX IEHHOCTEN POCCUICKOr0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OLICHUBATH CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM DPOJUTENSIM, CO3/JaHHUI0O CEMbUM HA OCHOBE OCO3HAHHOIO MPHUHATHS LIEHHOCTEW CEMENHOW JXWU3HU B
COOTBETCTBHUH C TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TIPOSBIATH Ka4eCTBA TBOPUYECKOM TIMYHOCTH;

S) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPhI 310POBbSI H IMOIMOHAJIBLHOI0 0JIATONMOTY YN :

MMOHMMaHWE M pealu3alus 30pOBOr0 U 0e30macHoro odOpasa >XKU3HU (30pOBOE MHUTAHHME, COOJIOJEHHE TMTHEHUYECKHUX MpaBWJI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA, PETyJsipHas (U3NUecKas aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHHS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE IEHHOCTH NPaBUJI WHIUBUAYAIbHOTO M KOJJIEKTUBHOTO OE€30MAaCHOTO MOBEACHUS B CUTYAIUSIX, YIPOXKAIOIIUX 310POBBIO U KU3HU
JTIOJICH;

OCO3HaHHUE TOCTEICTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YHOTPEOIEHUS aIKOTr0JIsl, HAPKOTHUKOB, KYpEeHHS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;



TOTOBHOCTh K AKTUBHOM JAEATENbHOCTH TEXHOJIOTMYECKOH M COLMAIbHOM HAIpPaBICHHOCTH, CHOCOOHOCTh HMHUIMMPOBATH, IUIAHUPOBATh MU
CaMOCTOSITENTLHO BBIMOJIHATH TAKYIO IEATEIbHOCT;

UHTEpEC K Pa3IuuHbIM cdepaM HpodecCHOHATBHON JAEATeNbHOCTH, YMEHHE COBEpLIaTh OCO3HAaHHBIM BbIOOp Oynymiedl npodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BAHUIO Ha NMPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11eJ1ecO00pa3HOe OTHOLIEHUE K MPUPO/IE KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyILeCTBOBAaHUS;

TIOBBIIICHUE YPOBHS HKOJIOTUYECKON KYJIbTYPHI: MPHOOPETEHUE OIBITA TUIAHWPOBAHUS TOCTYIKOB M OLIEHKU MX BO3MOXKHBIX MOCITEICTBUH /s
OKpy>KaroIen cpeabl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEeLICHHUs;

CIOCOOHOCTh UCIOJIB30BATh MPUOOpETaeMble IPU U3YUEHUH OMOJIOTMU 3HAHUS M YMEHUS NPH PelIeHUH NpoOjeM, CBSI3aHHbBIX C PallMOHATIBHBIM
IIPUPOIONOJIB30BaHNEM (COOIIIOIEHNE MPaBUIl MOBEACHUS B IPHUPOJE, HAIPABICHHBIX HA COXpPAaHEHHE PABHOBECHS B SKOCHUCTEMAaxX, OXpaHy BUJIOB,
IKOCHCTeM, OMoChephl);

aKTUBHOE HENPHUATHE JEHCTBHH, NPUHOCSIIINX BpEA OKpYXKAIOMIeH NPUPOAHON cpeae, yMEHHE MPOrHO3WPOBAaTh HEOIAronpusTHBIE
HKOJIOTUYECKHUE MOCIICACTBUS NIPEANPUHUMAEMBIX JEMCTBUI U IPEOTBpAIlaTh UX;

HAJIMYHE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, YKOJOTHUECKOW KYIBTYpPHI, ONBITa JACATEIBHOCTH DKOJOTHYECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MIMU B TIO3HABaTENIbHOW, KOMMYHMKATHBHOM M COLMATIbHOW NPAKTHUKE, TOTOBHOCTH K YYaCTHIO B NMPAKTHUECKOW AESITEIbHOCTHU
AKOJIOTMUYECKOI HaNpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha
JMaJIore KyJnbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIEHCTBOBAHHE SI3BIKOBON M YUTATEIBCKOM KYJIBTYpPBI KaK CPEJICTBA B3aMMOACHUCTBHUS MEX/TY JIIOABMH U TIO3HAHUS MHPA;

MOHMMaHHe cnenuudUuKku OMOJIOTMM KaK HAayKH, OCO3HaHUS €€ posd B (OPMHUPOBAHUHM PALMOHAIBHOIO HAYYHOTO MBILIUIEHUS, CO3AaHUU
L[EJIOCTHOTO TMpEACTaBIeHUs 00 OKpYXaloLleM MHUpPE KaKk O €IWHCTBE IPUPOJIbI, YEJIOBEKa U 00IeCTBa, B MO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWOJIOTUM JJIsi COBPEMEHHOM LMBUIM3ALMU: OOECIEYeHHs] HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHUE
MEPCIIeKTUBHBIX OWOTEXHOJIOTUH, CIOCOOHBIX pellaTh PEeCcypcHble MPOOJEeMbl pPa3BUTHS UEJIOBEUECTBA, MOMCKA IyTeW BBIXOJA U3 TJI0OAIBHBIX
HKOJIOTHYECKUX TMpobsieM U oOecledeHus Mepexofa K YCTOWYMBOMY pa3BUTHIO, palMOHAIBHOMY HCIHOJIB30BAHUIO TPHPOIHBIX PECYpCOB U
(hOpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTh B MOJIYYEHHH OMOJIOTMYECKHUX 3HAHMM B LENAX MOBBIIMIEHUS OOLIEH KyIbTYpbl, €CTECTBEHHO-HAYYHOH I'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIbHON I'PAMOTHOCTH 00yYaromuxcs, popMUpyeMoil pu U3y4yeHUH OUOJIOTHH;



IOHMMaHHE CYIIHOCTH METOJIOB INO3HAHUSA, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4aeMble 3HAHUS JUIA
aHann3a U OOBSICHEHUS SIBICHUN OKPY)KAIOLIETO MHpA M MPOUCXOIAMIMX B HEM M3MEHEHHMH, yMEHHUE JejaTb 0OOCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO IIOJIY4YEHUs JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIB30BATh OMOIOTUYECKHIE 3HAHUS JUIsl PEIICHHS TPOOJIEM B pealibHBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHME LIEHHOCTH Hay4YHOM AeATeIbHOCTH, TOTOBHOCTh OCYLIECTBIISTh MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATEIbHOCTh MHIMBUYaJIbHO U B
rpynIe;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEPhIBHOMY OOpa30BaHMIO U CaMOOOPAa30BaHUIO, K aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHHUI 10 OMOJOrMH B
COOTBETCTBHH C )KU3HEHHBIMU TIOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeqMeTHbIE pPe3yNbTaThl OCBOCHHUS Y4eOHOro mnpenmera «buoiorus» BKIIOYAIOT: 3HAUYMMBIC UISI (DOPMUPOBAHHS MHUPOBO33PEHUS
o0yJaroImuxcs MeXIUCIMITIMHAPHbBIE (MEXIIPEIMETHbIE) OOIIEeHayYHbIE MOHATHS, OTPaKaIOIIME LEIOCTHOCTh HAYYHOM KapTHHBI MHUpa U creuuduky
METOOB MO3HAHMS, UCTIOIB3YyEeMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUs, SBICHUE, MPOILECC, CUCTEMa, HAyYHBIN (haKT, MPUHIIMII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIEJOBaHUE, HAOIIOACHUE, W3MEpPEHUe, HSKCHEPUMEHT U JIPYTHWX), YHUBEpCalbHble Yy4yeOHble AEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKAaTUBHBIE, PpErYyJISATHUBHBIE), oOecreunBatomye (OpMUPOBAHHE (PYHKIIMOHAIBHOM TIPaMOTHOCTH M COLMAIbHOU
KOMIIETEHIIMMOOYYaIOINXCSl, CHOCOOHOCTh OOYYaIOLIMXCS MCIIOJIB30BaTh OCBOCHHbIE MEXIMCUUIUIMHAPHBIE, MHMPOBO33pEHYECKUE 3HAHUSA U
YHHUBEpCcaJIbHbIE yueOHbIE AEWCTBUS B MO3HABATEIBHON U COLIUAIBHOMN MPAKTUKE.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS TPOrPaMMBbI CPETHETO 00IIEro 00pa3oBaHUs JOIKHBI OTPAXKaTh:

OgiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1)0a3oBble JIOrnYecKue A1eicTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3upOBaTh MIPoOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh MpPHU OCBOCHMU 3HAHMM NPUEMBI JIOTMYECKOTO MBILIUICHUS (aHanM3a, CHHTE3a, CpPaBHEHMs, KiIaccUpHUKaluM, 0000IIeHus),
PacKpbIBaTh CMbICT OMOJIOrMYECKUX MOHATUH (BBIACIATh UX XapaKTepHble MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMH);

OIIPEAEIATh LENH AEATEIbHOCTH, 33aBasi apaMeTpbl U KPUTEPUHU UX TOCTHIKEHUS, COOTHOCUTDH PE3YJbTaThl JEATEIBHOCTH C IOCTaBICHHBIMHU
LEeJSIMH;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bsICHEHUS (DAaKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTBH JIOTUYECKHUE pacCyXIeHHs (MHAYKTHBHbIC, MACIyKTUBHBIE, IO AaHAJOTMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpuBaeMBbIX SBJICHUSX, OPMYIUPOBATH BHIBOJIBI U 3aKIIOUECHHUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIE CPEACTBA JJIS MPE/ICTaBICHUS CYIIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OHMOJOTHMUECKUX OOBEKTax, a
TaK)Xe IPOTUBOPEUHI Pa3HOTO PO/ia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIaH pELIeHUs IPoOIeMbl ¢ yUYETOM aHAINM3a UMEIOIINXCS MaTepUaAIbHBIX U HEMaTepHUaIbHbBIX PECYPCOB;



BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKH MOCIIEACTBUM 1€ATEIIbHOCTH;

KOOPAMHUPOBATH U BBHITOJIHATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.

2)0a3o0Bble HcCIeA0BATEIBCKUE 1eICTBUSA:

BJIaJIeTh HaBbIKAMM Y4e€OHO-MCCIIEe10BATENbCKON U MPOEKTHOM 1€ TeIbHOCTH, HaBbIKAMU pa3pelieHus Ipo0ieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHMsSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB MIO3HAHMUS;

UCIOJIb30BaTh PA3JIMYHbIE BHUJbI JESITEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHMSA, €ro MHTEpHIpeTaluy, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B
Y4eOHBIX CUTYalUsAX, B TOM YHCJIE IPU CO3IaHUH YUYEOHBIX U COIMATIBHBIX IPOCKTOB;

(hopMHpOBaTh HAYUYHbIM THUI MBIIIJICHHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KIF0UEeBBIMUA MOHATUSAMU U METO/IaMU;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JACATEIILHOCTH M JKU3HEHHBIX CHUTYallUsX;

BBISIBJIAT NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBAaTh 3aJady, BBLABUIaTb THIIOTE3y €€ pELIeHMs, HAaXOIUTh apryMeHThl JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a]1aBaTh MapaMEeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJIYYEHHbIE B XOJ€ PELICHUs 33aJaud pe3y/ibTaThl, KpUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3MPOBATH W3MEHEHHE B
HOBBIX YCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH ONBIT;

OCYILIECTBIIATH 1I€JIEHAIIPABIICHHBIN TOMCK IIEPEHOCA CPEICTB U CIOCOO0B AEHCTBUS B MPOECCHOHATIBHYIO CpPENy;

YMETh MIEPEHOCUTDh 3HaHUS B 103HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITENbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTel;

BBI/IBUT'aTh HOBBIE MJIEW, NpEIJIaraTh OpUTMHAJbHbIE MOJIXOJAbI M pEIIeHHs, CTaBUTh NMPOOJeMbl M 3a7ayud, JOMYyCKalollue albTepHATUBHBIC
pelIeHus.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAX HMHQOpManuu (TeKcTe y4eOHOro mocoOusi, Hay4HO-TOMYJISIPHOM JUTepaType, OMOIOrMYecKUX
CIIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpoBaTh MHPOPMAIIUIO Pa3IMUHBbIX BUJOB U (OPM MpPEICTABICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(dbopMyIMpOBaTh 3anpochl M NPUMEHATh pa3IMYHbIE METOJAbl NpU IOMCKE M OTOOpe Ouojoruyeckod HHGOpMAIMM, HEOOXOAUMOW JUIs
BBITIOJTHEHUS YU€OHBIX 3aj1a4;

MPUOOPETaTh OMBIT UCIIOJIB30BAHNS HHPOPMAIIMOHHO-KOMMYHHKAaTUBHBIX TEXHOJIOTHI, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O HCIIOIb30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMY MpeAcTaBiICHHUs OHONIOrMYecKoil HMHpOpMalUHu (CXeMbl, rpapuKy, AUarpamMmbl, TaOIUIIbI,

PHUCYHKH U APYTOe);



WCIIOJIb30BaTh HAYYHBIN S3BIK B KauecTBE CpEACTBa Mpu padbore ¢ Ouosornyeckoil mHpopmManuei: NpUMEHSITh XUMHUYECKUe, (pusmueckue u
MaTeMaTHYECKHUE 3HAKH U CUMBOJIBI, POPMYIbI, aOOpeBHATYPY, HOMEHKJIATYPY, HCIIOIB30BATh U MPeoOPa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA
HaTJISTHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTH HHPOpMaIuu, HHHOPMAIIMOHHON 0€30MMaCHOCTH TMYHOCTH.

OBiageHne yHHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BceX cdepax >KM3HH, aKTUBHO y4aCTBOBaTh B JMAJOre WU JUCKYCCUU MO CYHIECTBY OOCYKI1aeMOU TeMbI
(yMeHHe 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBIIOJTHEHUS TMpeiaraéMoi 3aavyu, yYUThIBATh HMHTEPECHl U COTJIACOBAHHOCTD
MO3UIUH IPYrUX YYaCTHUKOB AMANIOTA WIIN JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHHS, MOHUMATh 3HAYCHHWE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX
CUTYallul, yMETh CMSIr4aTh KOH(IJIUKTHI U BECTU IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUSI IPYTUX JIIOJCH, IPOSIBIIATh YBAKUTEIHLHOE OTHOIICHHUE K
co0eceTHUKY U B KOpPPEKTHOU popme popMynnpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2)coBMeECTHAsA J1eATEeIbHOCTD:

MMOHUMATh M WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYaTbHON pabOTHI MPU pelIeHUH OMOJIOTHYECKON MpoOiIeMbl, 000CHOBBIBATH
HE00XO0IMMOCTh MTPUMEHEHHUS TPYMIOBLIX (HOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOH 3a1a4H;

BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JACHCTBUM C yU4ETOM OOIIMX UHTEPECOB U BO3ZMOXKHOCTEH KaXJI0T0 YjeHa KOJUIEKTHBA,

MIPUHUMATh 11€JI1 COBMECTHOW JI€ATENIbHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBAThH ACHCTBUA MO €€ JTOCTUKEHUIO: COCTABIIATH IUIAH JACHCTBUH,
pacrtpeenaTh poJik ¢ y4€TOM MHEHUM Y9aCTHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OILICHUBATh KAYECTBO CBOETO BKJI/Ia M KaXKJIOT0 yUaCTHUKA KOMaH/bI B OOIIMIA pe3yabTaT 10 pa3padOTaHHBIM KPUTEPHSIM;

TpeJiaraTh HOBBIE MPOEKTHI, OLIEHUBATH UJICH C TMMO3UIIMH HOBU3HBI, OPUTUHAIILHOCTH, MPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBISTh TO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3TUYHBIX CUTYAIIUAX, POSIBISITH TBOPYECTBO M BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

1)camoopranusanus:

WCIIOIh30BaTh OMOJIOTMYECKUE 3HAHMS JIJIs1 BBISIBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YUEOHBIX CUTYAIIHSX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHU IIE€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JICMCTBHUSX M TMOCTYIKAaX MO OTHOIIEHUIO K YKUBOH
MIPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAIOIIHUX;

CaMOCTOSTENILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIESATEIBHOCTh, BBISBISATH MPOOJEMBI, CTaBUTh M (OPMYITHPOBATH COOCTBEHHBIE 3a7a4d B
00pa30BaTeNbHOM EATENHHOCTH U KU3HEHHBIX CUTYAIUX;

CaMOCTOSATENIHO COCTABJISITH TUTAH PEIICHUS TPOOIEMBI ¢ YIETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOUTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLIUSIM;



paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JeNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO MIMPOKOM 3PYAUIIMU B PA3HBIX 00JIACTSIX 3HAHHUMN, IIOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIHI
U KyJbTYPHBIH yPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTHBBI B 1€ TEIILHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIJICTh HABBIKAMHU IO3HABATEIBHON pPEe(ICKCHH KaK OCO3HAHUS COBEPINAEMBIX JCHCTBHHA M MBICIUTEIBHBIX MPOIECCOB, X PE3yIbTaTOB M
OCHOBAHHUH, UCIIOJIb30BaTh NPUEMBI Pe(ICKCHH I OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [P aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3)npunsaTHe ceds M APYrux:

IIPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTAaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJlIoBeKa.

IHNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHbie pe3ynbraThl ocBoeHUs mporpammbel COO no Ouosioruy Ha 0a30BOM YPOBHE BKIIIOHAIOT crienuduyeckue g yueOHOro npeamera
«buonorus» Hay4yHble 3HaAHMS, YMEHHUS M CHOCOOBI JEMCTBUI MO OCBOEHHIO, MHTEPIPETALUU U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH I10
MOJIYYEHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX CUTYalMsX, a TAKKE B PEaJbHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
Ouosiorueil. B mporpamMe npeaMeTHbIe pe3ysbTaThl MPEACTaBIEHBI IO TofaM 00yUeHHS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce NONKHBI OTPAXKAaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJIM OMOJIOTUM B CHUCTEME HAYYHOIO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOI
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPa U HAYYHOIO MHPOBO33PEHHMS, O BKJIa/€ POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OMOJIOTHUH,
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3aa4;

YMEHHUE pPACKPBIBATh COJEp)KaHHE OWOJOTHYECKUX TEPMUHOB M TOHSATHHA: JKHU3Hb, KIETKa, OpPraHu3M, MeTradoiu3M (0OMEH BeLIeCTB U
MpEBpaIICHNEe DJHEPruu), TOMEeocTa3 (CaMOperylsimus), YpPOBHEBas OpraHU3alMsl JKUBBIX CHCTEM, CaMOBOCHpOU3BeIeHUE (PEempOayKITHs),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;



YMEHHUE u3jaraTb OMOJOTMYECKUe TeOpUn (KIeTOuHasi, XpOMOCOMHAs1, MyTallMOHHasl, LIEHTpalbHas JOrMa MOJIEKYJIIpHON Ouosioruu), 3akonsl (1.
Mennens, T. Moprana, H. Y. BaBuiioBa) un yyenus (0 neHTpax MHOT00Opa3us ¥ MPOUCXOXKICHHUS KyJIbTypHBIX pactenuii H. U. BaBuiioBa), onpenensars
I'PaHULBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHUE BIIAJIETh METOJaMH HAyYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOCHUE M OMMCAHUE KHUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUH, OpraHu3aus 1
IIPOBE/IEHUE OMOJIOTMYECKOr0 3KCIEPUMEHTA, BBIJIBUKEHHME TI'MIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXIY HCCIEAYyeMbIMH BEIMYMHAMH, O0OBSCHEHHE
IIOJIyYEHHBIX PE3YJITATOB, UCIIOIb30BAHHBIX HAYYHBIX [TOHATUN, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BbIBO/bI HA OCHOBAHUH II0JYYECHHBIX PE3YyJIbTaTOB;

YMEHHME BBIIENATH CYIIECTBEHHBIC NPU3HAKM BUPYCOB, KIETOK IPOKAPUOT MU JYKAPUOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
0CcOOEHHOCTH TpOIlecCOB: OOMEHa BEMIECTB M TPEBPALICHHUS DHEPrUM B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOTO W DJHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Me103a, OII0A0TBOPEHHUS, PA3MHOKEHMSI, UHANBUAYAILHOTO Pa3BUTHUS OpraHu3Ma (OHTOIeHe3);

YMEHHE MPUMEHATH MOJTYYEHHbIC 3HAHUS JJIs OOBSICHEHMs] OMOJIOTMYECKUX IPOLIECCOB U SBJICHUH, JUIsl MPUHATHS NMPAKTUYECKUX PEILICHUN B
MIOBCETHEBHOHN >KM3HM C LIENbI0 OOecriedeHus: 0e30MacHOCTH CBOEro 3J0pPOBbS M 370POBbS OKPYXKAIOIIMX JIIOJIEH, COOMIOJEHHUS HOPM I'PaMOTHOIO
MOBEJICHUS B OKPYXKAIOIICH MPUPOIHON Cpejie, MOHUMaHHe HeOOXOIMMOCTH MCIOB30BaHUS JOCTHKCHUI COBPEMEHHOW OMOJIOTUH M OMOTEXHOJIOTUI
IUI PaliMOHAIbHOIO IPUPOIOIIOIb30BAHUS;

YMEHHE peliaTh 3JIeMEHTapHbIC TEHETHUECKUE 3a]aud Ha MOHO- U JUTHOPHIHOE CKPEIIMBAHUE, CHETNICHHOE HACJIE0BaHUE, COCTABIATH CXEMBI
MOHOTHOPUAHOTO CKpEIMBaHUS JUIsl IPEICKa3aHusl HACJIe0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH J1a00paTOPHBIE U IPaKTHUECKUe padoThl, COOJII01aTh paBUiia Mpu paboTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYI0BAHUEM;

yYMEHHE KPUTUYECKU OIIEHHWBATh U MHTEPIPETUPOBATh MHPOPMALIMIO OMOIOTHYECKOr0 COJEp KaHUs, BKIIOYAIOLIYIO MICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBAa MAacCOBOM MH(pOpMalMM, HAYYHO-TIOMYJIIPHbIE MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
OuosIoruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHE C03/1aBaTh COOCTBEHHbIE NMHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OMOIOrMYecKyl0 MH(OPMAILIUIO U3 HECKOJBKMX HMCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» ¢ 11 knacce TONKHBI OTPAXKAaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJM OMOJIOTUM B CHUCTEME HAYyYHOIO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOIl
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOI'O MHPOBO33PEHMS, O BKJIa/J€ POCCHUMCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH,
(GYHKIIMOHATBHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKUX TEPMHHOB U MOHSITHUHA: BHJI, HOMYJALNS, T€HOPOH, 3BOIIOLUS, ABIKYIINE CHIIbI ((PaKTOpHI)
HBOJIIOLIMHU, TPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUJI000pa30BaHKe, IKOJIOTHYECKUE (PAKTOPbI, IKOCUCTEMA, POAYLIEHThI, KOHCYMEHTBI, PEIYLIeHThI, LEeMn
MUTaHUs, KOJIOTHYecKas MupaMuia, bnoreoneHos, buocdepa;

yYMEHHE U3Jlaratb OMOJIOrHYecKre Teopuu (3BotonMoHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHs SBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxonctBa K. M. Bbopa, uepenoBanus riaBHbIX HampasieHud u myrteit sBomouuu A. H. Ceseprosa, yueHus o 6uocdepe B. U.
Bepnazckoro), onpenensiTe TpaHUIbl UX MIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;



YMEHHUE BJIQJIETh METOJIaMU HAyYyHOI'O MO3HAHUS B OMOJIOrUU: HAOMIIOIEHHE U ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U ABJICHHM, OpraHu3alus u
MpOBE/ICHUE OMOJIOTHYECKOTO 3KCIEPUMEHTA, BBIIBUKCHHE THIIOTE3bl, BBISBICHHE 3aBHUCHMOCTH MEXAY HCCIEIyEeMbIMH BEIMYHMHAMHU, OOBSICHEHHE
IIOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX IIOHATUH, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IOIYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHbBIC IPU3HAKH CTPOSHHS OMOJIOTHUECKUX OOBEKTOB: BUOB, MOMYJISINHI, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoLIEHO30B M  3KOCHCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJIEACTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BMJI000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, ACWCTBUS HKOJOTHYECKUX (PAaKTOPOB Ha OpPraHM3MBI, IEPEHOCa BEIIECTB W IMOTOKA SHEPrUM B IKOCHCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOre0XMMHUYECKHUX LIMKIIOB B OHocdepe;

YMEHHE NMPUMEHATH MOIYYEHHbIEC 3HAHUS JJIs OOBSCHEHMs] OMOJIOTMYECKUX IPOLIECCOB U SBJIEHUH, JUIsl MPUHATHS NMPAKTUYECKUX PEILIECHUN B
IIOBCEJTHEBHOMN >KM3HU C LIENbI0 oOecrieyeHusi 0e30MacHOCTH CBOETrO 3[0POBbS M 3/10pPOBbSl OKPYXKAIOIIMX JIOJIeH, COOMIOACHNUsS HOPM I'pPaMOTHOIO
MIOBE/ICHUS B OKpY’Karollell IpUpOIHOM cpesie, TOHMMaHUE HEOOX0IMMOCTH UCII0JIb30BAHUSI IOCTHKEHUI COBPEMEHHON OMOJIOTUY I pallMOHAIbHOTO
IIPUPOIOIOIB30BaAHUS;

YMEHHE pelIaTh AIeMEHTapHble OMOJIOrMYECKUE 3ajaul, COCTABIISATh CXEMBbI IIEPEHOCA BEIIECTB U YHEPTUU B 3KOcHcTeMax (L[ENH MUTaHUs);

YMEHHE BBIIOJIHATH J1a00paToOpHbIe U MpaKTHUecKue paboThl, cOOII01aTh MpaBuiia Mpu padboTe ¢ yueOHbIM U JaOOpaTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTUYECKH OIEHMBATH W MHTEPIPETHPOBATH MHPOPMALNIO OMOJIOTHYECKOTO COJIEPKAHMS, BKIIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS W3
pa3IMYHbIX HCTOYHUKOB (CpelICTBAa MacCOBOM MH(OPMaIUK, HayYHO-TIOMYJIIPHbIE MaTepUallbl), pACCMAaTPUBATh INI00AIBbHBIE HKOJOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMCHHE CO31aBaThb COOCTBEHHBIC ITUCHMEHHEBIC H YCTHBIC COO6H_ICHI/I$I, 0606111a5{ 6PIOJ'IOFPI‘ICCKy}O I/IH(I)OpMaI_[I/IIO N3 HCCKOJIbBKHUX HMCTOYHHKOB,
rpaMOTHO HCITI0JIB30BaTh MOHSITHNHBIN armapar Oouooruy.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nenni/m | HaumeHoBaHue pa3iesiOB U TeM MPOTrPaMMBbI KoM9eCTEG 9ACOR JyekTpoHHbIE (IU(pPOBBIE)
o0pa3oBaTe/ibHbIE PeCypPChI
1 buonorus xak Hayka 2 bubmmorexa LHOK
https://m.edsoo0.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OPraHU3aLUS 1 Eubmorexa IIOK
https://m.edsoo0.ru/7f41c292
3 XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH 8 bubmmorexa LHOK
https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
4 FKu3HENeATENLHOCT, KIICTKH 6 https://m.edsoo0.ru/7f41c292
5 Pa3zMHOkeHUE 1 MTHANBUAYATIbHOE Pa3BUTHE OPTaHU3MOB 5 bubmaorexa LJOK
https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTh M NBMEHYMBOCTHh OPTAHU3MOB 8 Eubmiorexa [OK
https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.eds00.ru/7f41c292
8 PesepBHOE BpeMs 1 Bubmzorexa LIOK
p p https://m.eds00.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KUIIACC

Ne ni/m HaunmMeHnoBaHMe pa3/ie/ioB U TeM IPOrpaMMBbI KoOJIYecTBO YACOR 0351::;[;(;1?;1:;32(1};1;3;;2
. IBOMONHOHHAS OHONOT WS ; Eggg:l/dlﬁeﬁi?r{fﬂf4lcc74
2 Bo3HUKHOBEHHE M pa3BUTHE )KU3HU HA 3emiIe 9 bubmorexa [IOK

https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYyKaroias cpeia ) BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 Enbmorexa IOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOE Bpems 2 BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



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

4. TIPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJTACC

Koxa npoBepsiemoro
pe3yjabTara

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI1 00pa30BaTeILHON MPOrPaMMBbI CpeIHEro
0011ero o6pa3oBaHus

ChopmupoBaHHOCTh 3HAHUN O MECTE W POJIM OWOJOTHH B CHCTEME HAYYHOTO 3HAHHS SCTCCTBCHHBIX HayK,
B ()OPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa W HAYYHOTO MHUPOBO33PEHUS; O BKIAJE
POCCHUHCKHX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH; (PYHKIIMOHAIBHON I'PAaMOTHOCTH Y€JIOBEKA
JUIsl peLIeHUs )KU3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKAaHUE OMOJOTMYECKUX TEPMUHOB M IOHSTHUN: KHU3Hb, KJIETKAa, OpraHU3M; MeETa-
00113M (OOMEH BElIEeCTB W MpEBpallleHHe IHEPruH), TOMEeocTa3 (CaMOperylsius), ypoBHEBas OpraHU3aIUs
JKUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PENPOIYKIIHS), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE

YMeHue usnarate OMOJOrHYecKue TeOpUH (KJIeTOYHast, XpOMOCOMHas, MyTallMoHHas), 3akoHbl (I'. Mennens, T.
Moprana, H.W1. BaBunoBa) u yuenus (o LeHTpax MHOT0OOpa3usi U MPOUCXOXKACHUS KyIbTypHBIX pactenuid H.W.
BasuiioBa), onpeessaTh rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM

YMeHue BiajeTh METOAAMU HAy4yHOro IO3HaHMA B Ouosoruu (HAONIOJEHHE M ONMHCAHUE KHMBBIX CHUCTEM,
ImponeccoB u ﬂBJ'IGHHfI; opranusanuvs U INpOBCACHUC OHOJIOTHYECKOTr0 OKCIICPUMCHTA, BBIABUKCHHUEC T'MIIOTC3BbI;
BBISIBIGHHE 3aBHCUMOCTH MEXAy HCCIEAyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE TOJIYYEHHBIX pe3yJbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX HOH?ITI/Ifl, TGOpI/Iﬁ M 3aKOHOB; YMCHHUC J€JIaTb BbIBOJAbI HA OCHOBAHUHU ITOJTYUCHHBIX
pe3yJIbTaTOB)

YMCHI/IG BBIJACIATH CYHICCTBCHHI)IC HpI/ISHaKI/I BI/Ip}ICOB, KJICTOK HpOKapI/IOT nu BYKapI/IOT, OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS YHEPTHH B KIIETKE,
dboToCcHHTE3a, MIACTUYECKOTO W DHEPreTHUECKOro oOMeHa, XEMOCHHTE3a, MUTO3a, Meio03a, OIIOA0TBOPCHHUS,
pPa3MHOXCHHUS, HHIUBUIYaJbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTCHE3)

YMeHue NpUMEHSTh MOJy4YeHHbIE 3HAHUS Ui OOBSICHEHHsS OMOJIOTHYECKHX MPOLIECCOB U SIBICHUM, JUIS
NPUHATUS TPAKTHUECKUX pEIIeHUH B IMOBCETHEBHOM JKM3HM B LENAX oOecredyeHus: Oe30MacHOCTH CBOETO
3JI0pOBbsSI U 3/I0POBbsSI OKPYKAIOIIMX JIOAEH, COONIOJEHUS HOPM IPaMOTHOTO MOBEJICHHS B OKPYXKAIOLICH
MPUPOJHOM Cpefie; MOHMMaHuEe HeO0OXOAMMOCTH UCIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON OMOJIOTMU U OHO-
TEXHOJIOTUH JIJIs1 palliOHAJILHOTO MPUPOJAONOJIL30BAHUS

Vmenue peuiaTth 2JICMECHTAPHBIC I'CHECTHYCCKUEC 3aa4yd Ha MOHO- U JII/II‘I/I6pI/I)IHOC CKp€UIMBAaHUC, CLCIIJICHHOC
HaCJICIJOBaHUC, COCTABJIATH CXCMBI MOHOFI/I6pI/II[HOl"O CKpCHIMBaHU I MPCACKA3aHUS HACJICAOBAHUWS IMMPU3HA-




Koxa npoBepsiemoro
pe3yjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTeILHON MPOrPaMMBbl CpeIHEro
0011ero o6pa3oBaHus

KOB y OpraHU3MOB

YMeHue BBINONHATH JIaOOpaTOpHbIE M MpaKTUYECKUE padoThl, cOOMIOAATh MpaBWia NpU paboTe ¢ y4eOHBIM
1 1a00paTOPHBIM 000PYAOBAHUEM

YMeHue KpUTHYECKH OICHHWBATh W MHTEPHPETHPOBATH HMH(OPMAIMIO OHOJOTHYECKOTO COACP)KaHUs, BKIIIO-
YAOLIYI0 TICEBJOHAYYHbIE 3HAHUS U3 pa3iMyHbIX UcTouyHMKOB (CMMU, HaydHO-TOMYJsipHBIE MaTepUabl); 3TU-
YECKHUE ACTEKThl COBPEMEHHBIX MCCIIEJOBAHUN B OMOJIOTUHN, METUIIMHE, OMOTEXHOJIOTUU
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11 KJIACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiembie NpeAMeTHBIE Pe3yJILTATHI OCBOEHHS OCHOBHOW 00pa30BaTeIbHOI MPOTrPaMMBbI CPETHEro
0011ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MECTE M POJIM OHMOJIOTUM B CHCTEME HAay4YHOrO 3HAHUS €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTUHBI MHpa U HAYYHOIO MHPOBO33PEHMS; O BKJIAJE
POCCHMCKHX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH; (DYHKIIMOHAIBHOW IT'PaMOTHOCTH 4EJIOBEKA
JUIs] peIICHHUs )KU3HEHHBIX 3a/1a4

YMeHne PACKpPBIBATE COACPIKAHUEC OMOJIOTMYECKHUX TEPMHUHOB U TTOHSTHIH: BU], ITOITYJIALMA, FeHO(i)OH)I, 3BOJIFOIIUA,
JBIDKYIINE CHIIBI ((haKTOPHI) HBOJIONMH, MPUCIOCOOICHHOCTh OPTraHW3MOB, BHI000pa30BaHKE, IKOJIOTUYECKHUE
q)aKTOpI)I, OKOCHUCTEMA, MPOAYUCHTHI, KOHCYMCHTHI, PCAYLUCHTBI, LCIW IMUTAHUA, OSKOJIOIrMYCCKasaA INHupaMuaa,
OuoreoneHo3, ouocgepa

YMeHne wu3maratb OWOJIOTHYECKHE TeopuHu (dBOJIONMOHHas Teopust Y. JlapBuHA, CHHTETHYECKas TEOpHUs
HBOJIIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxoiacrsa K.M. Bopa, uepemoBaHus TJIaBHBIX
HanpasieHudt u myrteil sBomonuu A.H. CeseproBa, yuenuss o Ouocdepe B.M. Bepnaackoro), ompeneisito
I'PaHUIIBl X TPUMEHUMOCTH K )KMBBIM CUCTEMaM

YMeHne BialeTh METOJaMH HAay4YHOTO TO3HAaHWA B OwWojoruu (HaOMIOJACHWUE W ONMHCAHWUE YKUBBIX CHCTEM,
MPOIIECCOB W SIBJICHMIA, OpraHu3allds U MPOBeIeHHUE OMOIOTUYECKOTO JKCIEPUMEHTA, BBIIBUKCHHE THUIIOTE3BI;
BBISIBJICHHUE 3aBUCHMOCTH MEXIY UCCIEAyeMBbIMH BEIMYMHAMH, OOBSICHEHNE MOTYYCHHBIX PE3YJIbTAaTOB, UCIIOJb-
30BaHHBIX HAYYHBIX MOHSATUM, TEOPUH M 3aKOHOB; YMEHHUE JI€NaTh BBIBOJBI HAa OCHOBAaHWU MOJYYEHHBIX




Koxa npoBepsiemoro
pe3yjabTara

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOI MPOrpaMMbl CPpeIHero
0011ero o6pa3oBaHus

pE3yNbTATOB)

VYMeHue BBIICHATh CYIIECTBCHHBIC TMPU3HAKA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BHUJIOB, IMOIMYISIUH, MPO-
JYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOIICHO30B U 3KOCHCTEM; OCOOCHHOCTH IMPOIIECCOB HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JCHCTBUS
9KOJIOTHYECKUX (PAaKTOPOB Ha OPraHU3MBI, [IEPEHOCA BEIIECTB U MTOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOIIOTCHHBIX
WU3MEHCHHI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOTCOXUMHUECKUX ITUKIIOB B Onocdepe

YMeHne NpUMEeHSTh MOTy4YeHHbIe 3HAHUS JUIS OObSICHEHHUS OMOJIOTUYECKUX TPOIIECCOB U SABIICHUH, AJIs PUHATHS
MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOW >KM3HM B LENsAX oOecreueHuss 0e30MacHOCTH CBOETrO 3/I0pOBb U
3/10pOBbsl OKPY’KAIOLIUX JIOAEH, COOII0EHUSI HOPM I'PAMOTHOTO TOBEJCHUS B OKpPY)Kalolleld MPUPOJHOMN CpEIE;
MOHMMAaHHE HEOOXOJWMOCTH HCIONb30BAHMS JOCTH)KEHUH COBPEMEHHON OHOJOTHHM I PalOHATbHOTO
PUPOJIONOJIB30BaAHUS

YMeHue pemaTth dJIeMEHTapHbIE OMOJOTHYECKHE 3aJadd, COCTaBISITh CXEMbl NEPEHOCA BEIISCTB W SHEPTUU B
JKocHUCcTeMax (IIeNy TUTaHUs)

YMeHue BBINONHATH JaOOPAaTOpHbIE M MPAKTUYECKUE padoOThl, COOM0AaTh MpaBuia Mpu padoTe ¢ yu4eOHBIM U
71a00paTOpHBIM 000pYIOBAHUEM

YMeHue KpUTHMYECKH OLIEHMBATh M MHTEPHPETUPOBATh HMHQOpPMAlMIO  OHOJOTHYECKOrO  COJAEpKaHus,
BKJTFOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3NMUYHBIX MCTOYHMKOB (CMU, HaydyHO-TIOMYJSpHBIE MaTepHAb);
paccMarpuBaTh TII00ATBHBIC IKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, (POPMHPOBATh MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO
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5. NPOBEPSAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 bronorus kak Hayka
11 buonorust — Hayka o xuBoi npupoje. Poiab Ouosorun B opMUpOBaHUU COBPEMEHHON Hay4HON KapTUHBI Mupa. CucremMa OMOJIOrHYecKUX
HayK
12 Metoapl 1o3HaHMS KUBOW HpuUpoAbl (HAOJMIOJEHHE, SKCIEPUMEHT, OINMCaHUe, HW3MEpeHHe, KiIacCU(pUKaLMs, MOJEINPOBAaHUE,
CTATUCTUYECKass 00pabOTKa JaHHBIX )
2 JKuBble cCTEMBI U MX OpraHu3anus
2.1 JKusbie crcremsbl (OMOCHCTEMBI) KakK MpeaMeT n3ydeHus ononorun. CBoiicTBa OMOCHCTEM M UX pazHOOOpasue
29 VYPpoBHHM OpraHu3aluy OMOCUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KIETOUHBIA, OpraHM3MEHHbIH, HMOMYJISIMOHHO-BUAOBOM, IKOCUCTEMHBIH,
OorochepHbIi
3 XHMMHWYECKUI COCTAB U CTPOCHUE KIIETKH
31 XVMMHYECKUI COCTaB KJIETKH. XUMHUYECKUE IEMEHTBI: MAaKPOJIEMEHThI, MUKPOAJIEMEHTHI. Bosia 1 MuHepanpHble BemecTBa. OyHKIIMK BOBI
Y MUHEpaJIbHBIX BElIECTB B KieTke. [lognepkaHnne ocMoTHYeCKoro bajiaHca
benku. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI 0enkoB. He3amMeHuMble U 3aMEeHUMbIe AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIN
cocTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYIbI (IIEpBUYHAS, BTOPUYHAS, TPETUUHAsA U YETBEPTUYHASI CTPYKTypa). XHUMHUYECKUE CBOMCTBA
3.2 6enkoB. buonornyeckue GyHKINN OEIKOB.
®epmeHThl — Ouonornyeckue karamuszatopbl. CTpoeHue (epMeHTa: akTUBHBIM ILIEHTp, cyOcTtpatHas crnenuduunocts. KodepmeHTs.
Burtamusbl. O1iinuus epMEeHTOB OT HEOPraHMUECKUX KaTaJIn3aTOpOB
VYrneBoabl: MOHOCaxapuabl (TI0K03a, pudo3a U Ae30KcHpubo3a), Aucaxapu bl (caxaposa, JaKTo3a) U MoJaucaxapuabl (Kpaxmall, TIIMKOTeH,
33 HesToa03a). buonornueckue GyHKIIMN YTIiIeBOI0B.
Jiunuael: TpUrIMUEpUasl, cTepounsl, (ochomumuasl. ['mapodmibHo-rHapodhoOHBIE CBOMCTBAa. buHonornuyeckue ¢GyHKIMM JUMIHIOB.
CpaBHEHUE YTJIEBOIOB, OEJIKOB U JIMITHUJIOB KaK HCTOYHUKOB SHEPTUH
34 Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasr — MoHOMepb! HykJIeMHOBBIX KUcnoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenue u pyHkuum
PHK. AT®: crpoenue u GyHKIMI
3.5 I{uTonorus — Hayka o kietke. Knerounas teopus. Metoasl n3ydeHus KJIETOK
36 Knerka kak nenoctHas >xuBas cucrema. OOmiye npu3Haky KIETOK: 3aMKHYTast HapykHas mMemOpana, monekynsl JJHK kak renermueckuit
anmnapar, cucTeMa CUHTe3a OeJka




Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

3.7

Tunbl KJIETOK: dyKapuoTHYecKast U mpokapruotuyeckas. OCOOEHHOCTH CTPOEHUsI MPOKapHoTHYeckoi kieTku. Kietounas crenka GakTepuii.
CtpoeHune dyKapuoTuuecKoi kineTkr. OCHOBHBIC OTIUYHS PACTHTEIBHOM, )KUBOTHOW U TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX QyHkiuu. [InazmMatnueckas memOpaHa, €€ cBoicTBa U (PYHKIHMH.
[Muromnasma u e€ opranouasl. OnHOMEMOpaHHBIE OpPraHOMIBI KJIETKU: 3HIomIa3MaTudeckas cetb (DIIC), anmapar ['ombmaxu, JH30COMBI.
[ToiyaBTOHOMHBIE OPraHOU B! KJIETKH: MUTOXOHPUH, Iu1acTubl. [IporcxoxaieHne MUTOXOHAPUM 1 mmactua. Bunel muiactua. HememOpanHsie
OpraHOM/]Ibl KJIETKH: pUOOCOMBI, KJIIETOUHBIN LIEHTP, PECHUUKH, KT'YTUKU. DYHKIIMKM OPraHOUJIOB KJIETKHU. BKiltouenus

3.9

SAnpo — peryasTopHbIi eHTp KineTku. CTpoeHue siypa: sijaepHas 000JI09Ka, KapHoIUIa3Ma, XPOMATHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

)KHSHGZI@SIT@HI)HOCTI) KIJICTKHU

4.1

OOMeH BemiecTB, WM METa0OIu3M. AcCCUMUJIIAIMS (TUIaCTUYECKHil OOMEH) M TUCCUMWISIMS (PHEPreTUYecKuil OOMEH) — JIBe CTOPOHBI
€MHOT0 nporecca MeTabonus3ma. Tunst oOMeHa BELIECTB: aBTOTPO(HBIN u reTepoTpOQHEII.
Posb pepMEHTOB B OOMEHE BEIIECTB U PEBPALICHUH YHEPTHUU B KIICTKE

4.2

®orocunrte3. CBeroBas 1 TeMHOBas (as3bl poTocunrtesa. Peakiuu Gporocunresa. IdhekTuBHOCTH HOTOCUHTE3a. 3HaYeHHE (POTOCHHTE3A NS
JKU3HU Ha 3emiie. BausiHue ycinoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.
XeMOCHHTE3. XEeMOCHHTE3NpYIole OakTepuu. 3HaYCHHE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMiie

4.3

OHepreruyeckuii oOMeH B KieTke. Paciienyienue BenecTB, BBIAEICHUE M aKKYMYJIMPOBAaHUE HYHEPIHH B KIIETKE. DTalbl SHEPreTHUYECKOIO
oOmena. I'mukonus. bpokenue u ero Bujpl. KrciopogHoe okuciaeHne, Wik KJIETOYHOe JbIXxaHne. DPPeKTUBHOCTh SHEPreTHYECKOro 0OMeHa

4.4

Peakuuu matpuynoro cunresa. I'enernueckast unpopmanus u JJHK. Peannzauus renerndeckoid HHPopMaluu B KieTke. [ eHeTHUeCKUi Kol
u ero cBoicTBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — Ouocuntes 6enka. Kogupoanue amuHokucnot. Poss pubocom B
OrocHHTEe3€e OeIKa

4.5

Hexknerounsie ¢popmbl xxu3uu — BUpychl. Mcropust otkpbiTus Bupycos (.M. BanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEIAECSATENbHOCTH
BUpycoB. bakrepuodaru. boneznu pacteHui, )KUBOTHBIX U YeJIOBEKa, BbI3bIBa€Mble BUpycamMu. Bupyc nmMmmyHonepunura yenoseka (BUY) —
B0o30yuTens CIIN/Ia. IlpodunakTika pacnpocTpaHeHrs BUPYCHBIX 3a00JIeBaHUMN

Pazmuoxenue u HHAWBUAYAJIbHOC PA3SBUTUC OPTaHU3MOB

5.1

Krerounslii MUK, WM KU3HEHHBIA UK KieTku. MaTepdaza u muto3. [Iporeccsl, npoTtekarmue B uHTepdaze. Perumkanus — peakius
matpuuyHoro cunte3a JIHK. Ctpoenue xpoMocoM. XpoMOCOMHBINH HAOOp — KapHOTHUM. [IUTUIONAHBIN U TalUIOUIHBIN XPOMOCOMHEIE HA0OPHI.
Xpomaruasl. LluTosornyeckre OCHOBBI pa3MHOKEHUS U UHIMBUIYaIbHOTO PA3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Iponeccel, mpoucxoasaume Ha pa3HbIX CTaAusAX MUTO3a. BHOJIOrMuecKkuii CMbICII MUTO3a

5.2

q)OpMBI Pa3MHOKCHUS OPraHHU3MOB: 0ecrooe M IOJOBOE. Bungsr 0ecI10I0T0 Pa3MHOKCHUA: JOCJICHHUC HAABOC, IMOYKOBAHUC OIHO- U
MHOT'OKJICTOYHBIX, cnopoo6pa303aHHe, BETCTATHUBHOC PA3MHOXCHHUC. I/ICKyCCTBeHHOG KJIOHUPOBAHUEC OPraHMU3MOB, €TI0 3HAYCHHUC JIA




Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
CEJICKIINU
[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIoI0ro.
53 Meiio3. Ctaguu meiio3a. [Ipoueccsl, mpoucxoasdinue Ha ctaauax merosa. [lopeaenne xpomocoM B Merose. Kpoccunrosep. buonorndeckuii
CMBICJI ¥ 3HAYEHHE Meio3a
["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KMBOTHBIX. [10JIOBBIE Kee3bl: CEMEHHUKH M SMYHUKA. OOpa3oBaHHe U pPa3BUTHE
5.4 IIOJIOBBIX KJIETOK — TrameT (crepMaro3oui, SHIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUS SMLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes
WunuBuayanbHoe pa3BUTHE (OHTOTreHe3). DMOpUOHATIbHOE pa3BuUTHE (3MOpHoreHes). DTambl SMOPHOHAIBHOIO Pa3BUTHS y HMO3BOHOYHBIX
55 JKUBOTHBIX: JpoOJieHue, ractpyisiuus, opraHoreHe3. lloctamOpuoHanbHOE pa3BuTHE. THUIBI MNOCTIMOPUOHAIBLHOTO Pa3BUTHUS: IMPSMOE,
' HenpsAMoe (IM4nHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CHOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.
Poct u pa3zsutue pacrenuii. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOCHHE CEMEHH, CTaJIUU Pa3BUTH
6 Hacie1cTBEHHOCTD M U3MEHYMBOCTH OPTaHU3MOB
[Tpenmer u 3amaun reHetuku. Mctopus pa3BuTus reHeTUKU. Bkiag poccuicKuxX U 3apyOeKHBIX YUYEHBIX B Pa3BUTHE I€HETUKH. MeTo[bl
6.1 TeHEeTUKU (FMOPHUI0JOTMUYECKUI, HUTOr€HEeTHYECKU, MOJEKYJSIpHO-TeHeTHYecKuii). OCHOBHbIE T'€HETHYECKHE MOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3YyEMAsl B CXEMax CKPEUIMBaHUN
3aKOHOMEPHOCTH HAacCJIeJOBaHMsI MPHU3HAKOB, ycTaHOBJIEeHHble I'. MenaeneM. MoOHOrMOpuAHOE CKpeliMBaHUe. 3aKOH €IuHO00pa3us
ruOpHI0B MepBoro nokojieHus. [IpaBuino qoMuHMpOBaHUs. 3aKOH pacllelUIeHUs IpU3HaKoB. [ unoresa uncToThl ramer. [lonHoe u HenmomHOe
6.2 JIOMUHUPOBAHUE.
JurubpuaHoe ckpenyBaHue. 3aKOH HE3aBUCHUMOI'O HAclleI0BaHUs MPU3HAKOB. LluToreHeTnueckne OCHOBBI TUTMOPHUIHOTO CKpEIMBAHMUSL.
AHanuzupytoniee ckpeniuBanue. Vcnonb3oBaHne aHaIM3UPYIOUIETr0 CKpPEeIMBaHUs AJIsl ONIpeeNIeHUs] TEHOTHUIIA 0COON
CueruieHHoe HaciezoBaHue npusHakoB. Pabora T. Moprana mo cClenjeHHOMY HaclleZJOBaHUIO IeHOB. HapylieHue cuenseHus reHoB B
63 pe3yabpTaTe KpOCCUHIOBEpa. XpPOMOCOMHAs TEOPHsI HACIEACTBEHHOCTH. | €eHeTHUECKHe KapThl.
I'eneruka nosa. XpoMOCOMHOE OIPENEICHHUE 110J1a. AyTOCOMBI U IOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIe U IreTepOraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € IOJIOM
W3meHunBOCTb. BuAbl W3MEHUYMBOCTH: HEHACIEACTBEHHAas M HACIEACTBEHHas. Posib cpeapl B HEHACIEICTBEHHONW W3MEHYMBOCTH.
6.4 XapakTepucTuka MOAU(DUKAIIMOHHOM HW3MEHYMBOCTH. BapualMoOHHBIA psii ¥ BapualuoHHas KpuBas. Hopma peaknuu mnpusHaka.
KosinyecTBeHHBIE M KadyeCTBEHHBIE MPU3HAKU M X HOpMa peakiu. CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH
HacnenctBenHas, WinM TeHOTHUIMYECKas, H3MEHUMBOCTh. KomOuWHaTHBHas HM3MEHYMBOCTh. Meio3 M MOJOBOM mporecc — OCHOBa
6.5 KOMOMHATUBHOM M3MEHUYMBOCTH. MyTalmoHHas U3MeH4YMBOCTh. Kiaccudukanus MyTaiuil: reHHbIe XpOMOCOMHbIE, TeHOMHbIE. YacToTa U

OpUYMHBI MyTaluii. MyrarenHsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PsIOB B HACIeACTBEHHOM n3MeHunBoct H.M. BaBuiosa




Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

6.6

I'enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METObl I€HETUKU YEJIOBEKA: I'€HEAJOTMUECKUM, OJU3HEIOBbIA, IUTOI€HETHUECKUH,
OMOXUMHYECKHH,  MOJIEKYJsSIpHO-TeHeTH4eckuil.  COBpEMEHHOE  ONpeAe/ieHuE  TEHOTHIA:  IMOJHOI€HOMHOE  CEKBEHUPOBAHUE,
reHOTUIIMpOBaHUe, B ToM uucie ¢ nomoiupto [I1[P-ananuza. HacnencrBeHHble 3a0oseBaHus 4eJOBEKA: IeHHbIE OO0JIE3HH, OONE3HU C
HACJIC/ICTBEHHON TMPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIe Oone3nu. Comarudeckue M TeHepaTHBHbIE MyTanuu. [IpuHIHIBI 3710pOBOTO
o0pa3a *HU3HH, AMArHOCTUKH, NPOPUIAKTUKU U JEUCHHUs] FeHETUUeCKUuX Oose3Hed. MeauKo-reHeTH4eCKOe KOHCYJIbTUPOBaHHE. 3HAUEeHUe
MEAMIMHCKON F'€HETUKH B MTPEIOTBPALLIEHUH U JICYEHUU T€HETHYECKUX 3a00JIeBaHUI YeJIOBEKa

CGHCKHI/IH OpPraHU3MOB. OCHOBBI OMOTEXHOIOT MU

7.1

Cenexkuus Kak Hayka M TpOLECC. 3apoKIeHHE CeleKIHH U aoMmectukanus. Yuenue H.M. BaBuioBa o 1eHTpax NPOUCXOXKICHUS U
MHOT000pa3us KyIbTypHBIX pacTeHuil. LleHTpsl nponcxoxkaeHus JOMaHuX XUBOTHRIX. COpT, MOpoja, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeleKUMU. MaccoBbli M MHIUBUIYaJIbHBIH OTOOpPHI B CEJIEKIMU PACTEHUH M KUBOTHBIX. OIEHKa 3KCTepbepa.
bnauskoponcTBeHHOE cKpemuBaHue — MHOpuauHr. Ywcras nuaus. CKpenMBaHWE YUCTBHIX JHHHUWA. [eTepos3mc, Winm TUOpWAHAs CHIIA.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanénHas rubpuauszanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJIy4eHHue
ITOJIMIUIONOB. JIOCTH>KEHMS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB

7.3

buotexHonorus kak orpacip NMpou3BoAcTBa. ['eHHass mHkeHepus. Drtanbl co3faaHus pexkomOuHanTHOW JIHK M TpaHCreHHBIX OpraHu3MOB.
Kinerounas wnnxeHepusa. Kinetounble KynbTypbl. MHKpPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KIIoHMpoBaHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHYecKue npodsemsl. 'MO — reHeTndyeckr Mo (UIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

DBOITIOMOHHASA OMOJIOTHSI

11

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CaugerenbcTBa 3BOMONMH. [laneoHTOIOrNYECKHE: MOCIEeI0BATEIbHOCTD MOSBICHNS BUIOB B MTAJEOHTOJIOTHYECKOH JIETONUCH, ITEPEXOIHBIE
dopmel. buoreorpaduueckue: cxoacTBO U paznuuue GayH u ¢GIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3IHuUs
SMOPHOHOB pPa3HBIX BHUIOB IMO3BOHOUYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE, AHAJIIOTHYHbBIC, PYAUMEHTAapHBIC OpPTaHBI,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEACTBEHHOCTH W OCHOBHBIX METaOONIMUYECKHUX TyTed y Bcex
OPraHN3MOB

1.2

OpomononHass teopust Y. Jlapuna. [lpeanochiiku BO3HMKHOBEHHUS JapBUHU3MA. JIBMXKyllMe CHIBI 3BOJIIOINUU BUAOB 1O JlapBuHy
(M30BITOYHOE PA3MHOXKEHHUE MPU OTPAHUUYCHHOCTH PECYPCOB, HEONpeaenEéHHass W3MEHYHBOCTh, OOph0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIN
0oT00p)




Kon

IIpoBepsieMblii 3J1IEMEHT COJePKAHUS

1.3

Cunrerndeckas Teopus sBostonnu (CTI) u ocHOBHBIE €€ mos1okeHusl. MukposBoJtonus. [lomysiius kak equHUIA BUIA U DBOJIOIIMHI

1.4

JBmwxynme cuibl ((hakTophl) SBONIOLMU BUIOB B Ipupoje. MyTanMOHHBIN Mporecc ¥ KOMOMHATHBHAS M3MEHYUBOCTh. [lomynsannoHHbIe
BOJIHBI U Jpeiid reHos. W3omsmus u murpanus. EcrectBennblit 0T00p — Hanpasisitonuii haktop 3Bomronu. @opMbl €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yabTaT 3BOIIONHHU. [Ipumeps! mpucnocobaeHnid y opranu3MoB. ApoMop(o3bl U UANOATANTALHH.
Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000pa3oBaHus: reorpaduiyeckoe, IKOJIOTHYECKOe

1.5

MaKpOSBOJ'II-OL[I/IH. (DOPMBI 3BOJIFOIIUH: Q)HHGTH‘IGCKEIH, JUBCPICHTHAs, KOHBCPICHTHAA, IIapaJlJICIIbHAA. H606paTI/IMOCTI> 3BOJIIOIIHUH

Bo3HUKHOBEHME 1 pa3BUTHE KU3HU Ha 3emie

2.1

JloHayuHbIe MpeACTaBICHHUS O 3apOXKIEHUHM >KU3HU. HaydHble rUmoTe3sl BOSHHUKHOBEHUS JKM3HM Ha 3emiie: abMOreHe3 W MaHCIepMHUS.
XuMu4deckasi dBOJIONHMS. DKCIEPUMEHTATBHOE MOATBEPKICHNE XUMHUUYECKOW 3BONIONMU. HauyanbHbie 3Tanbl OMOIOTHYECKON SBOJIOLUH.
I'unoreza PHK-mupa. [1epBrie kieTku u ux sBostonns. PopMUpOBaHHE OCHOBHBIX TPYIII JKUBBIX OPTraHU3MOB

2.2

PazButue xu3nu Ha 3emiie mo ’paMm U mepuogaMm. Kartapxeil. Apxeiickas u npoTepo3oiickas 3pbl. [lanmeo3olickas spa u €€ mepuosl:
KeMOpPHIICKUIl, OPAOBUKCKUM, CUIIYPUICKHUI, HEBOHCKUN, KaMEHHOYTOJIbHBIN, TepMCKHil. Me3o3olckas 3pa U e€ mepuoibl: TPUACOBBIH,
FOPCKHUIA, MEJIOBOM.

KaitHo3oiickas 3pa u €€ nepuobl: MajleoreHOBbIN, HEOT€HOBBIM, AHTPONOr€HOBbIN. XapaKTepUCTUKA KJIMMATa U T€0JOTHYECKUX MPOLECCOB.
OCHOBHBIE 3Tamnbl JBOJIIOIUMU PACTUTEIHHOTO U JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHM U KUBOTHBIX. llosiBiIeHWE, pacuBeT U
BBIMUpaHUE TPYNN )KUBBIX OPTaHU3MOB

2.3

Cucrema OPraHn4CCKOIro MHUpa KaK OTPaXCHUEC 3BOJIFOIUN. OCHOBHBIC CHCTEMAaTHYECKHE I'pYIHIIbl OpraHu3MOB

2.4

OBojironUsl 4enoBeKa. AHTpOMOJOrHs Kak Hayka. Pa3BuThe NpencTaBiIeHMH O TMPOUCXOXKIECHUU dYelloBeKa. MeTonbl H3Yy4eHHUs
anTponorese3a. CXoJCTBa U pa3ianyus 4eJI0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuxymue cuibl (paxTopsl) aHTpornoreHe3a. HaciencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 XKHU3HH,
W3TrOTOBJICHUE OPYANH TPY/a, MBIIIEHUE, PEUb

2.5

OCHOBHBIE CTaJIMM ¥ BETBU SBOJIIOIMH YEJIOBEKA: aBCTPATIONMUTEKH, YenoBek ymenblid, YenoBek mpsiMoxoasiiuii, YenoBek HeaHepTabCKUH,
Yenosek pa3yMmHbIid. Haxoaku MCKOMMaeMbIX OCTaHKOB, BPeMsl CYIIECTBOBAHUS, 00JaCTh pacIpOCTpaHeHHUs, 00bEM TOJOBHOTO MO3Ta, 00pa3
JKU3HU, OPYIUSI

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpOIEOHIHAs (€Bpa3uiickas), HErpo-aBCTpAIONAHAs (3KBATOpUANIbHASA), MOHTOJIOUIHAS
(a3narcko-amepukaHckas). UepTbl NPUCIOCOOJIEHHOCTH TPEACTaBUTENCH YelOBEYECKUX pac K YCIOBHUSM CYIIECTBOBaHMA. EIMHCTBO
yesoBeueckux pac. Kpurtuka pacusma

OpranusMsl 1 OKpy’Karolas cpeaa

3.1

OKonorus Kak Hayka. 3ajaud M pasliesbl AKOJOTMH. MeToJbl SKOJIOTMYECKUX HCCIENO0BaHMHA. DKOJIOrMYecKkoe MUpOBO33peHue. Cpenbl
0OUTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIIHAS, IOYBEHHAs!, BHYTPHOPTraHU3MEHHasI




Kon IIpoBepsieMblii 3J1IEMEHT COJePKAHUS
39 Okonoruyeckne (akropel. Kiaccupukanus skonorndeckux (GakTopoB: abHOTHYECKHe, OMOTMYECKHME M aHTpororeHHsle. JlelicTBue
HKOJIOTHYECKUX (DAaKTOPOB HA OPraHU3MBbI
33 AbuoTtnueckue (GakTopbl: CBET, TemiepaTypa, BiaxHocTb. Poronepuoausm. [IpucrnocobiieHuss opraHu3MoB K JEHCTBUIO aOMOTHUYECKUX
' dakTopoB. buonornyeckue puTMBI
Bbuotnueckue ¢akropel. Bumbl OMOTHUECKHMX B3aUMOJCHCTBUI: KOHKYPEHIHS, XWITHHYECTBO, Mapa3HTHU3M, MYTYaJId3M, KOMMEHCAIU3M
3.4 (HaxJIeOHNYECTBO, KBAPTUPAHTCTBO), aMEHCAIIN3M, HEUTpaau3M. 3HaueHue OMOTUYECKUX B3aUMOJICHCTBUI JUI CYILIECTBOBAaHUS OPTaHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX
35 OKOJIOrMYeCKHE XapaKTePUCTUKU MOMmynsauuu. OCHOBHBIE MOKa3aTeNd MOMYJALUU: YUCIEHHOCTh, INIOTHOCTh, POXKAa€MOCTh, CMEPTHOCTD,
IPUPOCT, MUTparys. JlnHaMHKa YUCICHHOCTH MOMYJISIIIUH U €€ PeryIsIus
4. Coo0111ecTBa U SKOJOTMUYECKHE CUCTEMBI
41 Coo0rm1ecTBO opranu3mMoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BHIOBAsI, POCTPAHCTBEHHAs, Tpoduueckas (ImumieBas). BuIbI-TOMIHAHTEIL.
CBsi31 B OMOLIEHO3€
Okonoruyeckue cucremsl (3kocuctemsl). [lonstue 00 s3kocucremMe u OuoreorneHoze. POYHKIMOHAIbHbIE KOMIIOHEHTHI 3KOCHUCTEMBI:
49 IPOAYIEHTHI, KOHCYMEHTHI, PEIyLEHTHl. KpyroBopoT BemeCTB M TOTOK JHEPrUM B OSKocucTeMe. Tpoduueckue (NMUIIEBHIE) YPOBHU
skocucTeMbl. [Inmessie nienu U cetd. OCHOBHBIE TIOKA3aTENN SKOCHCTEMBI: OromMacca, IpOAyKIHs. DKOJOTHUYEeCKUe TUPaMHJIbL: TPOIYKIINH,
YHCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYHBOCTD, CAMOPETYJISIHs, pa3BuTHe. CyKieccus
[Tpupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCcTeMa XBOMHOTO WM HIMPOKOIMCTBEHHOTIO JIeca.
43 AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATPO3KOCHUCTEMBL. YpOO3KocucTeMbl. buosormdyeckoe M XO3SICTBEHHOE 3HAUEHHE AarpodKOCUCTEM U
' ypOOIKOCUCTEM.
buopasHoobpasue kak gakTop ycTounBocTH 3KkocucTeM. CoxpaHeHue OMOJIOrMYecKOro pasHooOpa3us Ha 3emiie
VYuenue B.U. Bepnaackoro o Ouocepe. I'panunsl, coctaB u cTpykrypa 6uocdepsl. KuBoe BemectBo U ero ¢pyHkuuu. OcobeHHOCTH
4.4 O6uochepsl Kak rI0OambHOM sKOocucTeMbl. /luHammuueckoe paBHOBecue M oOpaTHast CBsi3b B Oumocdepe. KpyroBopoTsl Bemects u
OMOre0XMMHYECKUE IIUKIIBI DJIEMEHTOB (yriaepoja, a30Ta). 30HaIbHOCTh OHochepbl. OCHOBHbIE OMOMBI CYIIN
45 YenoseuecTBO B 6nocdepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe. ['odanbHbIe SKOTOTHYECKUE TPOOIIEMBI.

OcHOBa paIrMOHAIILHOTO YIIPABJICHUS TPUPOIHBIMI PECYPCAMH M UX UCIOJIb30BaHue. JloCTKeHNsS OMOJIOTHN U OXpaHa IPUPOJIBI




