Boinucka u3z OOII COO,
YTBep:KIeHHasi MPUKA30M
Ne 99 ot 01.09.2025 .

PaGouass nporpamma
yueOHoro npeamera «buosiorus» (6a3oBblii yposenn) ais 10-11 kiaaccos.

Copnepxanue o0yyeHus
10 kiacce

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOILIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOW, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcTeMa OMOJOrHYeCKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HA0/II0IeHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJaccu(UKalus, MOJCITUPOBAHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cnonp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALUA.

JXusele cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydyeHus Ouonoruu. OTIMYUe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM M HX pazHooOpazue. YPOBHH OpraHM3aluu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
PUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUI COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH ~ COCTaB  KJIETKH.  XMMHMUYECKHE  DJIEMEHTBI:  MAaKpO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BeHlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

Bbenku. CoctaB u crpoeHue 06e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHUMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMmeHThl — OHojJoruyeckue karaau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBonabl: MOHOCaxapuabl (TITFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonormueckue ¢(yHKIuu
YTJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornueckue ¢ynkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HCTOYHUKOB DHEPIHH.



Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — nmpumep B3aUMOJCHCTBUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas skuBasi cuctema. OOmiye nMpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CuCTeMa CHHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kiueTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtnueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHIAPUM M IJIACTHU.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA IIEHTP, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue spa: saepHas o00j0uKa, KapuoIiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue MojeKyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynslt AT®», «CTpoeHue 3yKkapuoTUIeCKOu
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOJbD, «JIUmuas».

OO6opynoBaHue: CBETOBOW MHKpPOCKOH, OOOpYyJOBaHUE MIJIsi IMPOBEICHUS HAONIOJCHUH,
U3MEpEHH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHbBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHasi pabora Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTpOEHMS KIETOK pACTEHHH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

O6meH BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKUH OOMEH) u
JTUCCUMMIIALIUSA (HEPreTUYeCcKHii 0OMeH) — JIBe CTOPOHBI €MHOTO IMpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHN METa0OIU3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu ¢doTtocuHTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU Ha 3emuie. Biusaue ycnoBuit
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUYCHHWE XEMOCHUHTE3a IS KU3HH Ha
3emie.

DHepreTuyecknii oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u



ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. l'eHernueckas wunpopmamus u JHK. Peanmmzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
matpuuHblidi cunTe3 PHK. Tpancnsanus — Onocunres Oenka. Drtansl Tpancasuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepunodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YelIOBEKa, BhI3bIBaeMble BUpycamMH. Bupyc nMMyHoAedunTa 4eaoBeka

(BUY) — Boszoymutens CIIMJla. OOpartHas TpaHCKPHUIIIMA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacmpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupszes.

Tabmuet  u cxembl:  «Tunbl  muTaHus», «Metabomusam»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Portocuntes», «Crpoenue IHK», «Ctpoenue u
dbyHkumoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kKom», «Bupych»,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbId 1wk Bupyca CIIHMJla, OGakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1UKI, WM KU3HEHHBIM UK kietku. MuTepdaza u mutos. IIpouecchi,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mutosa. I[lpoiecchl, mpoucXonsllye Ha pa3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Bunapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBO€, NTOYKOBAHUE OJJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHUS OT OECIoI0ro.

Meiio3. Craguum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx menosa. [loBenenue
XpoMocoM B Meiio3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M sSUYHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3oui,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TracTpysIsaius,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAECHHBIE YPOICTBA.

Poct u pa3Butne pacreHuii. OHTOreHe3 BETKOBOIO PacTEHUsI: CTPOEHUE CEMEHH, CTAIUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOUHBIN MUK,



«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I ameToreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6opynoBaHue: MHUKPOCKOI, MuKporpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonutarouiero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmnKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTO3a B KIIETKAaX KOHYHKA KOPEITKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopnast pabora Ne 4. «/3ydyeHue CTpPOEHHUSI TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reneruku. Mcropus pasButus reHetuku. Ponbs numronorun u
SMOPHOJIOTHY B CTAHOBJICHUH T'€HETHKH. BKian poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BHTHE
FeHeTUKU. MeToabl TEeHEeTUKH (THUOPHUIIONIOTUYECKUH, UHUTOTeHETHYECKH, MOJIEKYIIpPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpuaHoe ckpermBanue. 3akoH equHo00pa3us TuOpUI0B nepBoro noxkoneHus. [Ipasuio
JOMHUHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JAurnbpupHoe  CKpemMBaHWE. 3aKOH  HE3aBUCUMOIO  HACJIEJOBAHUS  NPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpeIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETICeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaclneoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIEMJICHHOMY
HacJleJoOBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUS HACJIECTBEHHOCTH. | eHETUUeCKHEe KapThl.

['eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacienoBaHue NpU3HAKOB, CUEIUJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BU1bl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpeibl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTepUCTHKA MOIU(PUKALMOHHOW HW3MEHUYMBOCTH.
BapuanuonHnsiii psg u BapuannoHHas kpuBad. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON N3MEHYMBOCTH.

Hacnencreennasi, uin reHOTHIMYECKAsi, U3MEHUUBOCTh. KOMOWHATHBHAS W3MEHUYUBOCTD.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTallMOHHas
M3MEHUYUBOCTh. Kiaccudukamuss myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa U
NPUYMHBI MyTaluil. MyTtarenHble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOMN
n3MenunBocty H. . BaBuiosa.

BHesnepHas HacieICTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T€HETHUKU 4YEJIOBEKA!
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIPENEICHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomompbio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeJoBeKa: TeHHble O0oJie3HH, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUECHWE MEIUITMHCKOW TCHETHKU B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JdemoHcTpaumuu:

[optpetsi: I'. Mengpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.



Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpumnoe ckpeunmBanuey, «l{uTomornyeckue OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3auMozaeiicTBrEe ajulelIbHbIX TE€HOB», «l €eHeTnyeckne KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka mona», «3aKOHOMEPHOCTU HACJIECAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «l'eHeTrKa Tpynm KpoBu», «MyTamuoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-aMUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKH Teja), repdapuid
«I"opox MOCEBHOW.

JlabopaTopHble 1 IpakTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 5. «M3ydyenue pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpELIMBaHU Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas padota Ne 6. «M3ydenre MoAMPUKATMOHHON U3MEHYHBOCTH, MTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyramuil y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnHu U goMectukanus. Yuenne H. U.
BaBunoBa o 1eHTpax NPOUCXOXKIEHUS W MHOTooOpasusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MacCoBbIi U MHAMBUAYAIBHBIN OTOOPHI B CENEKIINU
pacteHuil U XUBOTHBIX. OlIeHKa dKCcTephepa. bIN3KOpOACTBEHHOE CKpEIUBaHUE — MHOPHUIMHT.
Uucrtass nunug. CkpeumBaHue 4YHUCTBHIX JUHUN. ['ereposuc, wiu rubpuaHas cuja.
HepoactBennoe ckpemuBanue — ayTopuauHr. OtnanéHHas ruOpuau3anus U e€ YCHeXH.
NcKkyCCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJIUIIOUA0B. JOCTMIKEHHSI CEEKUMH PacTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JIaHH
pexombunantHoi JIHK wu Tpancrenneix opranuzmoB. Knetounas wunHxenepus. KnetouHsbie
KylIbTypbl. MUKPOKJIOHAJEHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHE M JTHdeckue mpobremsl. MO -
T€HETUYECKUA MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

[Toprpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pactenui», «Ilopoabl qOMaNIHUX >KMUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTyphl UM KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METOJbl UM JIOCTUKEHUS CEJIEKIMU PACTEHUM M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, TA00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 kiaace
Tema 1. DBoIOIIHOHHAS OMOJIOTHA.



ITpennochlIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMojI0ruu. BiysHue 3BOMIOLIMOHHOM TeOprH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAyK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEA0BATENbHOCTh MOSABICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3ivyusi 3MOPUOHOB pPa3HbIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTWYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonuonHas teopusa Y. JlapBuna. I[IpennocbulkM BO3HUKHOBEHHUS JAapBHHU3MA.
JBIKyme Ccuiabl  SBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCcoB, HeompeenéHHas HW3MEHYMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopust 3ol (CTI) 1 €€ OCHOBHBIE OJIOKEHHUSL.

MuxkposBomtonus. [lonynanusa kak eMHUIA BUAA U IBOJIIOLIUU.

JBmwxynme cuiibl ((hakTopbl) 3BOJIIOLUM BUAOB B MpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomynsiivoHHBIE BOJIHBI U Apedd reHoB. M3onauusa u
MUTIpanus.

EcrectBenHblii 0TOOp — Hampapisromui ¢axTop sBomonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnioco0aeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. IIpuMepsl npucrnocobnenuii
y OpraHu3MoB. ApoMop(03bl U UIM0AANITALIUH.

Bun u BumooOpazoBanue. Kputepunm Buma. OcHOBHblE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Makposomtonusi. @opmbl 3BoIIOLUU: (QUIETUYECKas, IUBEPreHTHAas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BomonUy.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumnu:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mronnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpraHMYecKoro Mmupa Ha 3emiey», «3apobIlu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOrooOpazue COpTOB pacTeHuit», «MHoroodpasue Mopox
JKUBOTHBIX», «[Tonmynsum, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApOMOPPO3bD»,
«Mnnoanantammmny», «OO0mas nereHepanusy, «JBmwxymme cuibsl 3Bomoonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymiectBoBanue», «lIpucrnocodieHHOCTH
OpraHusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp TUIOA0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoeKius «@DOpMBI COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX W pacTeHHil», Moaens ammiukanus «llepekpéct xpomMocomy, BIaKHBIE IpenapaThl
«Pa3Butne HacekoMoro», «Pa3BuTHe IATYIIKM», MHKpomnpenapar «Jlpozoduna» (Hopma,
MyTaruu GOpMbI KPBUTHEB M OKPACKH TEIA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlabopaTtopHnas padora Ne 1. «CpaBHEeHHE BUAOB 0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopnass pabora Ne 2. «OnucaHue NPUCTIOCOOJIEHHOCTH OpraHm3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KMU3HU Ha 3emJie.



JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HaydHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOWOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OIKCIEPUMEHTAIbHOE  MOJATBEPKICHUE
XUMUYECKON 3BoJiton. HavanbHble 3Tanbl Ononorudeckoit sBosmtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBbIe KIETKH U UX
3BoItOLNSL. DOPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pazgutue xu3Hnum Ha 3emie mno s3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUMA, OpPIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KiIuMara M IeoJIOTMUECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PACTHTEILHOTO M XHBOTHOTO MHpa. ApomMopdo3bl y pacTeHH W KUBOTHBIX. l[losBieHme,
pacuBEeT U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak OTpa’keHue 3BoJitoluU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIbI OPraHU3MOB.

OBoironusl 4elnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBieHU O
MIPOUCXOKICHUH YesloBeKa. MeTo bl n3ydeHus: antponorenesa. CxoAcTBa U pa3andus 4yeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUI TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU JBOJIIOIMH YEJIOBEKA: aBCTPATOMUTEKHU, YUETOBEK YMENbIH,
Yenosek npsaMmoxondmui, YenoBexk Heanaepranbckui, Yenosek pasyMmHbii. Haxonku
MCKOIIAeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckune packl. OCHOBHBIE OOJBIIINE pachl: €BpOTeouIHAs (eBpa3uiickas), HETrpo-
aBcTpaloujHas  (9KBaTOpHAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCTIOCOOJIEHHOCTH TMPEJACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. [lapsun.

Tabmuipl u cxembl: «Bo3uukHoBeHHe COTHEYHON cHUCTEeMbI», «Pa3BuUTHE OpraHMYecKoro
Mmupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasi CUCTeMa OpPraHu4YecKoro mMupa», «CpaBHEHHE aHATOMUYECKHX YepT CTPOEHUS
YeNoBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeuecKre pach.

O6GopynoBanue: wmyasku  «l[IpoucxoxaeHue dyemoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUsT KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOJIoTHYecKas: TabauIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NpakTH4YecKre padoThbi:

[TpakTuaeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHH U )KMBOTHBIX B
KOJUICKLUAX».

DKCKypcusi «IBOJIIOIUSL OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI MY3€ii).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKoJorusi Kak Hayka. 3aJadyd W paslelibl  AKOJOTMU. METoabl 3KOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3AYIIHAs,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonorudeckue ¢akropbl. Knaccudukanus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOphl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0nOoTHUYeCKUX (akTOpoB. buosornyeckue puTMsl.

buotnyeckue  ¢akropbl. Buabpl OMOTHYECKHMX  B3aWMOJCWUCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepaius, MyTyalinu3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpalnu3M. 3HaueHHEe OMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHCIEHHOCTh, IJIOTHOCTh, POXKAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. [luHammuka
YHUCJIEHHOCTH MOMYJISIIMY U €€ PeryJsiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. 'ekkens.

Tabmune! u cxemsl: kapta «[Ipupoansie 30861 3emin», «Cpenpl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLIUU
uHpy30pun-Tyhenbkny, «llumesbie nenmu».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHuas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHU U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuueckas padota Ne 2. «[1oacuéT MIOTHOCTH MOMYJISALMKN pa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OMOLl€eHO3a:  BHJOBas,
NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMuHanTel. CBsI3U B OHOLIEHO3E.

Okojoruyeckue cucreMmbl (3kocucremsl). IlonstTue o0 skocucreMe M OHUOTEOIEHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YpPOBHU
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeNd SKOCHCTEMBI: OuoMacca,
OPOAYKIHMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHUs, pazBuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (dakTop ycTroiumBoCcTH dKocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB UM OMOreOXMMHUYECKHE IMKJIBI 3JEeMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbBIE H3MeHeHHs B onocdepe. [1odansHbIe
9KOJIOTUYECKHE MTPOOIJICMBI.

CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOPa3HOOOpa3ns KaKk OCHOBA
ycroitunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOIO YIPaBJICHUS MPUPOJHBIMU PECypCcaMu U MX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemMoHcTpaumuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. . Bepnaackuii.



Tabmuner u cxemsbl: «[lumessie menuy», «bUOIEHO3: cOCTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «lenu nuranus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«JKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMa XBOWHOro Jeca», «buoreHos
BoZo€May, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JACHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa M I'PYHTOBBIX BOI», «llouBa — BakHelInas
cocrapisitoas ouocheps», «DakTopsl Aerpaaanuu nousy, «llapaukossiii 3¢ dexT», «PakTopsl
PaIuoaKTUBHOTO 3arpsi3sHeHus: Onocdeprl», «O0mas crpykrypa ouocheps», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B Guocdepe,
«Kpyrosopor azora B mpupoae».

O6opynoBanue: MO/IeJIb-aNIUINKaus «Tunuuneie OHMOLIEHO3BI», repbapuii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buja, Kpacnas knura Poccuiickon
®Denepatiyu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUM U KUBOTHBIX.

IlnanupyemMble pe3yJbTaTbl OCBOCHHSI NMPOrpPaMMbl MO OHOJOrMHM Ha 0a30BOM YpPOBHe
cpeaHero oouiero oopazoBanus

Cornacho ®I'OC COO, ycraHaBnuBaroTcsl TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00yJarIUMUCS TIPOTpaMM CPEAHETo 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JINYHOCTHBIE pPe3yJIbTaThl

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHHUS NpeameTa «bHOIOTHS» BBIAEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHWE OOy4YalOIIMMHUCS  POCCUHCKOM  IpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIIECHUIO,
HaJIM4Me MOTHUBALMU K OOyYeHHUIO0 OHMOJIOIvH, IleJieHalpaBlIeHHOe pPa3BUTHE BHYTPEHHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroImUMXcs pPYKOBOJICTBOBATbCS B
cBOEH JACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpucCymumMun CHUCTEMC
O6uoNornyeckoro o0pa30BaHMs, HaJIM4YUe SKOJIOTMYECKOr0 IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOCHMs Npeamera «buonorus» IOCTUraroTcs B €IMHCTBE
y‘-Ie6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH, IPUHATHIMU B
oOuiecTBe MpaBUJaMH U HOPMaMHu MOBEAECHUS M CIIOCOOCTBYIOT IpOIEccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTH, Pa3BUTHsS BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBaXXEHMSI K 3aKOHY M IPABOMOPSAIKY, YEIOBEKY TPyJa M CTaplIEMy ITOKOJIEHHUIO, B3aUMHOI'O
YBaKEHUs, OEpEe)KHOT0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TPaJulHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH Cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS Y4eOHOTo mnpenMeTa «buoiaorus» IOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOyYarolIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  00IIecTBa,
pacliupeHe KU3HEHHOTO OIbITa U ONbITA JAEATEIBHOCTH B IPOLIECCE PEATM3ALUNA OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOMN IEATEIHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOA3aHHOCTEH, yBa)keHHWE 3aKOHa U
IIPABOIIOPSAIKA;



TOTOBHOCTh K COBMECTHOHM TBOPYECKOH NEATEIBLHOCTH NMPU CO3JAaHUU YYEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BBHIIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3HMIMIO 110 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOILECCE COBMECTHOI'O BBIIIOJHEHHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HUCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUNCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TropAocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOl A3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MAMSITHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHWE M pa3BUTHE
O1oI0ruM, MOHUMaHMS 3HAY€HUsl OMOJIOTUY B TIO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTENH POCCUICKOTO HApOIa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ’TUUECKOTO MIOBECHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JAaHMIO CEMbH HA OCHOBE
OCO3HAHHOT'O NPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJMLHSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOLIMOHAJILHOTO BO3EUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbI 310POBbS U
IMOLMOHAJIBLHOTO 0JIAaronoay4us:

NOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (30pOBOE MUTAHUE,
coOI0ZieHre TUTUEHUYECKUX TMPaBWJI U HOPM, COAJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas  (u3MuecKas aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOACH;

OCO3HAHHME MOCJEICTBUI M HEMPUSATHS BPEAHBIX MpPUBBIUEK (YNOTpeOJCHUS AJKOTOJI,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;



TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLMAIbHON HANPaBIEHHOCTH,
CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATb U CAMOCTOSITEIBHO  BBIINOJIHATH — TaKyro
JESITENIBHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOW JeATEIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIE KHU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
YKU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHNS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYJIBTYphl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCIIEICTBUM AJI OKPYKAIOIIEH CPEJIbl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYECKUX MPo0JIeM U IyTel X pelleHus;

CIOCOOHOCTh HMCII0JIb30BaTh NMPHOOpETaeMble IPU U3yYEHUHM OMOJIOIMU 3HAHMS U yMEHUS
IpPU PEIIEHUU NPOOJEM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BAHUEM (COONIIOEHNE
IIPaBWJI IIOBEIEHUS B INPUPOJAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEI OKPYKAKOIIEH NPUPOAHON Cpele,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKHE IMOCIEACTBUS NPEANPUHIMAECMBIX
JEUCTBUI U IPENOTBPALLATD UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBbHOM MpAKTUKE, TOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd M OOIIECTBEHHOM MpaKkTUKM, OCHOBAHHOTO Ha JHaliore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIECHCTBOBAHUE A3bIKOBOM M UNTATENICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTE! U pelIeHHH TPOoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJII COBPEMEHHOW IMBMIIM3AIMU: 00ecreYeHUs
HOBOT'O YPOBHS Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTHUECKUX MpoOsieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS OO0t
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIHMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoit mpu U3y4eHuu ONOIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHalu3a M OOBSICHEHUS SIBICHUM
OKpY’KAaIOIIEro MHUpa M IPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE J[elaTb OOOCHOBAaHHbBIE
3aKJIIOYEHUS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS MaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS ULl pEIIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLlUsX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCIIEIOBATEIILCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOPA30BaHMIO, K
aKTMBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHHM C JKH3HEHHBIMH
OTPEOHOCTSAMM.

MeTtanpeameTHbie pe3yJibTAThI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUsS Y4eOHOro mpeamera «BHOJIOTHS» BKIIIOYAIOT:
3HAYHNMBIC JJIA q)OpMPIpOBaHI/ISI MI/IpOBO33peHI/I$I 06yan0H1chs1 MG)KI[I/ICI_[I/IHJII/IHapHLIe
(MeXInpeaMeTHbIC) OOICHAYYHBIC TIOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTUHBI MUPa
nu CHGI_II/I(i)I/IKy MCTOJOB IIO3HAHUA, I/ICHOJIBSyeMBIX B €CCTCCTBCHHBIX HayKax (BGH_IGCTBO, 3Hepr1/1;1,
SIBJICHUE, TPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPHUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHUEe, HAOIIOJEHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHX), YHUBEpPCaIbHBIC
yueOHbIe JieiicTBUs (TIO3HABATENIbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHATBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIIOCOOHOCTH o0y4JaroImuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXTUCIUILINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEILHOW U
COLIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJIKHBI OTPaKaTh:

OBj1ajeHNe YHHBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 0a3oBbIe JJOrnYecKue JeHCTBHA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHI>i HpI/IéMLI JIOTUYCCKOTO MBIINIJICHUA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 000OIIeHHS), PACKPBIBATh CMBICI OHOJOTHYECKHX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMHU);

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUHU HX JOCTHUIKECHHUS,
COOTHOCUTH pe3yanaTLI NCATCIIPHOCTHU C ITOCTABJICHHBIMHU L CIISIMU,

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI Uil OObACHEHUsS (AKTOB U SIBICHUN KUBOU
HIPUPOABL,

CTPOUTH IJIOTUYECKUE pACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJIIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpqu/IH B paCCManI/IBaCMBIX SIBJICHUAX, q)OpMYHI/IpOBaTB
BBIBOJBI U 3aKJIIOUEHUS;

HpI/IMeHSITI) CXEMHO-MOJCJIIBHBIC CpGI[CTBa JJIs Hpe)lCTaBJ'ICHI/Iﬂ CYHICCTBGHHI)IX CBS[3€I7[ 158
OTHONICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B paSJ'H/I‘-IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIH3a UMEIOIUXCS MaTepUATbHBIX
1 HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNILTATOB IENSIM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BLIE HCCIEI0BATEILCKHE JelicTBHS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIIEOBATEIHCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pasperieHust mpooJeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB
peLHCHI/IH HpaKTquCKHX 3ajJa4, HpI/IMCHeHI/IIO pa3JII/I‘-IHI>IX MCTOAOB ITIO3HAHUA,

UCIIOJIb30BaTh Pa3jIMYHbIC BHJBI JCSITCILHOCTH I10 IOJIYYCHHUIO HOBOTO 3HAHHWSA, €ro
UHTEpIpeTaln, NPeoOpa3oBaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3/IaHUH YYCOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBaTh HAYUHBIA THUIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MTOHSATHSIMHA M METOIAMU;



CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIBHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJM3UpOBAaTh 3aJady, BBIIBUTAThH
rUnore’y e€ penieHusl, HaxOAuUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUM,
3aJaBaTh MapaMeTPbl U KPUTEPUN PELICHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pELIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh TIEPEHOCUTh 3HAHMWSA B IMO3HABATEIBHYI0 M  IPAaKTHYECKYID  00JacTu
KU3HEJEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTAaTh HOBBIC WJEH, IpEAjiaraTb OpUTHHAIIbHBIE MOJAXOABI U pEUICHHS, CTaBUTh
npoOJIeMBl M 33]1a49H, JTOITYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(MOpMAIMH (TEKCTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

(dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABI NPH IOHCKE U O0TOOpe
Ounonoruveckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BHIIIOJIHEHUS YUYEOHbBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBiIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOJIMIIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE cpeAcTBa IHpH paboTe C OMOJOrM4ecKou
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU pACMO3HABaHUS M 3alIUTHl WHGpOpMANMK, HHOOPMAIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OsgJiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

1) o01enue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTUAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYy)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATH
CYXJICHUS OTHOCHTEJIHEHO BBIMIOJHEHUS TMIpeIyIaraéMoil 3aJadd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIE CPEICTBA OOIICHHS, TOHMUMATh 3HAYEHHE COIMAITBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallud, YMETh CMAT4aTh KOHQJIUKTHI U
BECTH TMIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMecCTHAas IeATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelIeHNH OMOJOTHYECKON TTPOOJIeMbI, 0OOCHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PELLICHUH y4eOHOM 3a1auu;



BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IIAH JEWCTBHUM, PAaclpenciATh pOJId € Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHhI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeluiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UACH C ITO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsTHBHBIMH ACHCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K >KMBOM MPHUPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IJIaH PELICHUs IPOOIeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHHE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JACTIX
3HaHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHATHE ceOsl U IPYrUX:

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU M IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IIPU aHAJINU3E PE3YJIbTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro 4eI0BeKa.

IIpeaMeTHbIE pe3ybTAThI
[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YPOBHE
BKJIIOYAIOT crieruduueckue 1 yueOHoro npenmera «buosorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHHIO, HWHTEPHPETAMM W MPeoOpa3oBaHUIO 3HAHWUW, BHIBI
ACATCIIBHOCTH 1O IMOJYYCHHIO HOBOI'O 3HAHUA W NPUMCHCHHIO 3HAaHUU B Pa3JINIHBIX y‘-I€6HBIX
CUTyallusiX, a TaKKe B pEalbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHbIX C Ouojorueii. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJjaM 00yueHHs.



[IpenmerHble pe3yabTaThl OCBOGHHSA YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJM OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl PELICHUs AKU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBAaTh COJAEPKAHUE OMOJOTMYECKMX TEPMHUHOB U MOHATUM: )KU3HB, KJIETKa,
opranus3M, Mera0osm3M (OOMEH BEIIECTB M IPEBpAIllCHHE JSHEPrHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIIPOM3BEIECHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAas, MyTalllOHHas,
LEHTpajbHas JorMa MOJEKyIspHoi Ouonoruun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKAEHUS KyIbTypHbIX pactenuit H. 1.
BaBuiosa), onpenensts rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTWH: HAOIIOJACHUE W ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBJIEHUI, OpraHu3alus M IPOBEJEHHE OUOJOTHYECKOro
HKCIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/bl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJIENATh CYLIECTBEHHbIE NMPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT M 3YKapHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa BEIIECTB U
IpPEBpAILECHHUs] SHEPTUU B KIIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJIOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranusma (OHTOIeHe3);

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS NI OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 11E€JIbI0 00eCTIeUeHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS M 3J0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUsS HOpPM
IPaMOTHOTO TMOBEJEHHUS B OKpYXamllell NpUponHOH cpenae, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs paliOHAJIbHOTO
IIPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHblEé TE€HETUYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpeIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MpaKTHUYECKHue paboThl, COOM0AaTh MpaBHUia MpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb U WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTrO
CoJlep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIIEAOBAaHUN B OMOJIOTMHU, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHMsI yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTb 3HAHMM O MECTe M pOJU OMOJOTMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM I'PaMOTHOCTH YeJIOBEKa Ul PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COEP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISILINS,
reHo(OoHA, SBONIONHS, JBWXKYIIME CHIBl ((aKTOpbl) DSBOJIOIUHU, MPUCTIOCOOIEHHOCTh



OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PEyLIEHTbI, LIeNH MUTaHUs, SKOJIoruueckas nupaMua, ouoreoueHos, ouocgepa;

YMEHME H3araTb Ouosnoruueckue Teopuu (dBomouuoHHas Tteopus Y. [lapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMid U nyrteid 3Bomonuu A. H. CeBeprosa, yuyeHus o
6uochepe B. U. BepHasckoro), onpenenste rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUHM, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
AKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyUYEeHHBIX PE3Yy/IbTaTOB, HMCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENSATH CYIIECTBEHHbIE IPU3HAKH CTPOECHUS OMOJOIMUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB, OHOTCOLEHO30B U HIKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (aKTOPOB Ha
OpPraHMU3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMM B 3KOCUCTEMaX, aHTPOIOI€HHbIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMMYECKHUX LHKIOB B
ouocdepe;

YMEHHUE TPUMEHSTH MOJTyYEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUM, /111 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM )KU3HHU C LI€IbI0 00ecTIeueHus
0€30MacCHOCTH CBOErO 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIFOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJEHHUsI B OKpYXawllell NpUpoxHO cpene, MOHMMaHUE HEOOXOIMMOCTHU
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IIPUPOIONOIB30BaAHUS;

YMEHME pellaTh 3JeMEHTapHble OMOJIOTMYECKUE 3aJaud, COCTaBJISATh CXEMbI IepeHoca
BEIIIECTB U YHEPIUHU B IKOCUCTEeMax (LIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHME KPUTHYECKHM OLIEHWBATh U HHTEPHPETUPOBATH HHPOPMAINIO OHMOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWSA W3 Pa3lIMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(QOpMaIMK, HAy4YHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yYMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

TeMaTnuyeckoe NIAaHMPOBAHUE

10 xaacc
KosmuecTBo yacos JIEKTPOHHBIE
Ne HaumeHnoBaHue (wnbpoBbIe)
n/  PpasiesioB U TeM Beer  Komtponbn — Ilpakruueck o pazoBaTEIbHbIE
I NPOrpamMmbl 0 ble padoThI ue padoTbl pecypebi
BHOTOMIs KaK but6mmoreka [IOK
2 0.5 https://m.edsoo.ru/7f41c
Hayka 292
JKuBble cucTeMBI Eubmaorexa LOK
1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus 290




XuMUYCCKUH bu6nuoreka [IOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIIETKU 292
KuzuenesarenbHO bubmorexa LIOK
6 https://m.edsoo.ru/7f41c
CThb KIJICTKH 200
Ef{;ﬁiiﬁ;ﬁ;{ﬁe bu6nmoreka [IOK
5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 200
OpPTaHU3MOB ==
HacnencrBennoct bu6mmoreka [IOK
b M U3MECHYHBOCTh 8 1.5 https://m.edsoo.ru/7f41c
OpPraHu3MOB 292
OCG;I;ETJOB bubmuorexa [JOK
p ) 3 https://m.edsoo.ru/7f41c
OCHOBBI 200
OMOTEXHOJIOTUH =
bubmuorexa [JOK
PesepBHOe Bpemst 1 https://m.edsoo.ru/7f41c
292
OO0r11ee KOIMIeCTBO 34 4
4acoB M0 MPOrpamMme
11 kaace
Ne HanmenoBanu KoamvecTBo 4acoB JIeKTPOHHbIE
. e pa3ieJioB U (undposbie)
n/ Tem Bcer Kontpoasnbl  IIpakTuyecku 06PA30BATEILHBIC
n NMpPorpaMmblI 0 e padoTst pecypcsl
BOJIOLHOHHA bubmuorexa [JOK
9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOTHS 74
Bosmmkronern uGmorexa 11K
P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HHU Ha 74
3emie —
Opraau3Mbl 1 bubnuoteka [JOK
OKpY’KaroIast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmecTBa u bubmuorexa [{OK
3KOJIOTUYECKHUE 9 https://m.edsoo.ru/7t41cc
CHCTEMBI 74
PesepHOC bubmuorexa [{OK
2 https://m.edsoo.ru/7t41cc
BpeMs 74
OO611ee KOJIMYECTBO 34 25

9acoB I10 MPOrpamMme




IIpoBepsiemble TpeOOBaHHUS K pPe3y/1bTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/bHOM

NMPorpamMmbl
10 kaace

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

CdopMupoBaHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO
3HaHUSl €CTECTBCHHBIX HAYK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O BKJIAJIE POCCUIUCKUX
1 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (PYHKITMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS )KU3HCHHBIX 33]1a4

YMeHue packpbiBaTh COJAEpKAHUE OUMOJIOTMYECKUX TEPMUHOB W IOHSATHM:
KW3Hb, KJIETKA, OPraHU3M; MeTa0o0Ju3M (OOMEH BEIECTB M IPEBpAIlCHUEC
SHEPTUM), TOMEOCTa3 (CamMoperyssiius), YpOBHEBas OpraHu3alusi >KHBBIX
CHCTEM, CaMOBOCHpPOM3BeICHUE  (PEHpPOAYKIIHMS),  HACIEJACTBEHHOCTb,
HU3MCHYUBOCTb, POCT U pa3BUTUC

YMeHue wuznaratb OHOJOTUYECKHE TeOpHH (KJIETOYHAs, XPOMOCOMHas,
mytanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.M. BaBunosa) u
yaeHus (0 TIEHTpaX MHOTrooOpa3uss W MPOUCXOXKIACHUS KYIbTYPHBIX
pactenuii H.M. BaBwioBa), omnpenensaTh TpaHUIBI MX NPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMmenue BJIAZICTh MCTOAAMHU HAYYHOI'O ITIO3HAHUS B OnoyIoruu (Ha6J’IIO,Z[eHI/Ie
U OIIMCAaHUE JKHBBIX CHUCTEM, IIPOLECCOB U HBHGHHfI; opranmsanus H
IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BbIIBUKCHHUC THUIIOTC3bI,
BBISABJICHUC 3aBUCUMOCTH MCKAY UCCICAYCMbIMU BCJIMYMHAMU, 00BsICHEHHE
MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHSITPIfI, TeopI/II\/’I u
3aKOHOB; YMCHHUC ACJIaTh BBIBOJbI HA OCHOBAHUH ITOJTYUYCHHBIX pCSYJ'II)TaTOB)

YMeHHe BbIIEIATh CYIIECTBEHHbIE IPU3HAKNA BUPYCOB, KJIIETOK IIPOKAPHOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOT'OKJIETOUYHBIX OPIaHU3MOB; OCOOEHHOCTH
IpoLeccoB OOMEHa BEIIeCTB U INPEBpAIICHMs] DSHEPIUU B  KIETKE,
¢doToCcHHTE3a, MIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, Me€WO03a, OIUIOJOTBOPEHMS, PA3MHOXKEHUSA, HWHIUBUAIYAIBHOIO
pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

YMeHue NpUMEHSTh MONyYeHHbIC 3HAHUS ISl OOBSICHEHHS] OMOIIOTHUECKUX
MpOLECCOB M SIBJICHWM, JJISI TPUHATAS NPAKTHYECKUX PENIEHUH B
MMOBCEIHEBHON JKM3HM B LeIIXx oOecreueHus O€30MacHOCTH CBOEro
3I0POBBS U 3/I0POBBSI OKPYKAIOIIMX JIFOJIeH, COOTI0ICHHUS] HOPM TPaMOTHOTO
MOBE/ICHUS B OKPYXAIOIIeH IPUPOTHON Cpefie; MOHMMaHUe HEOOXOAUMOCTH
WCTIOIB30BaHUS JOCTIKEHUN COBPEMEHHOW OHWOJOTHH M OMOTEXHOJIOTHH
JUISL PAalMOHAIIBHOTO IIPUPOIOTIOIB30BAHUS

YMeHue pemarb 3JIeMEHTapHble TEHETHYEeCKHMEe 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEelIMBaHHWE, CIEIUIEHHOE Hacje0BaHhe; COCTaBIAThH
CXEeMbl MOHOTHOPUIHOTO CKpPEUIMBAHUS ISl TPEICKa3aHUs HACIICOBAHUS
MIPU3HAKOB y OPraHU3MOB

YMeHHe BBINONHATH JTA0OpAaTOpPHBIE M MPaKTHUECKHEe paboThI, COOI0IATh
IpaBujIa Mpu padoTe ¢ yueOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM

YMeHue KpUTUYECKH OLIEHWBAThb W HWHTEPIPETUPOBAaTh HH(OpPMALINIO
OMOJIOTUYECKOTO COJEP)KAHUS, BKIIOYAIOINIYIO IICEBIOHAYYHBIC 3HAHUS U3
pasnuuHbix HucTouyHMKOB (CMMU, HayyHO-TIOMYJSIpHBICE MaTepUaibl);
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ATHYCCKUE aCMEKThl COBPEMEHHBIX HMCCIIEIOBAHUI B OHOJOTMH, MEIHUIIMHE,
OUOTEXHOJIOTUHA

YMeHue cosnaBaTh COOCTBEHHBIE IMHUCHBMEHHBIE W YCTHBIE COOOILEHUS,

000011ast OMONOTrHYECKyr0 HH(OPMAIMIO M3 HECKOJIbKHX HWCTOYHHKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

11 kiaace

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBanus

CchopMupoBaHHOCTb 3HaHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOT'O
3HAaHUS €CTECTBEHHBIX HAYK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpPA U HAYYHOTO MUPOBO33PEHMSI; O BKJIaJle POCCUHCKUX
1 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHHN; (PYHKIMOHAIBHOM
I'PaMOTHOCTH YeJIOBEKa JUIsl pellieHHs] )KU3HEHHbIX 33134

YMeHue packpbiBaTh COJEp)KaHHE OUOIIOTUYECKUX TEPMUHOB W TMOHSTH:
BHJ, TOMYJISANUSA, TCHO(MOH, 3BOJIONUS, IBIKYIIHE CHIBI ((aKTOpHI)
HBOJIIOLINH, MPUCIIOCOOJIGHHOCTh ~ OpPTaHU3MOB, BUJI000pa3oBaHue,
JKOJIOTHUECKHE  (PaKTOpBI, OIKOCHUCTEMA, NPOAYUEHThl, KOHCYMEHTHI,
pPeAyIEHTHI, 1MW MUTaHUS, JKOJIOTWYECKas MHpaMua, OMOreoleHO3,
6uochepa

YMeHue wusznarath OHOJOTHYECKHE Teopuu (dBOMOLMOHHAS Teopus Y.
I[apBI/IHa, CHUHTCTHUYCCKAA TCOPHUA 3BOJ'II-OIII/II/I), 3aKOHbI U 3aKOHOMCPHOCTH
(3apogsimeBoro cxonacta K.M. bapa, uepenoBaHusi TmaBHBIX HampaBIeHUMA
u mnyrei osBomonuu  A.H. CeseprioBa, yuenus o Ouochepe B.H.
Bepnazackoro), omnpenensiTh TpaHUIBI HX MPUMEHUMOCTH K IKUBBIM
CUCTeMaM

YMeHue BiazeTb METOJJaMU HAY4YHOT'O MMO3HAHUS B Ouosnoruu (HabaroaeHue
U OIMCaHME KMBBIX CHUCTEM, IPOLIECCOB U SIBICHUH; OpraHu3anus H
MpOBE/ICHNE OMOJOTHYECKOTO OKCIIEPHUMEHTA, BBIIBHKCHNE THIIOTE3BL;
BBISIBIEHHE 3aBUCUMOCTH MEXY MCCIEyeMbIMU BEIMYMHAMHU, OOBSICHEHUE
MOJTyYEHHBIX Pe3yJIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX TOHSTHHA, TEOPHH H
3aKOHOB; YMEHUE JIeNIaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTATOB)

YMeHHe BBIIENATh CYIIECTBEHHBIE MPHU3HAKH CTPOEHHsSI OMOIOTHYECKUX
O00BEKTOB: BHJIOB, TOIMYJSIHHA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOTeO1IeHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOLIECCOB HACIEICTBEHHOM
M3MEHUYUBOCTH, €CTECTBEHHOTO ot0opa, BUJI000pa30BaHUA,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JECUCTBUS KOJIOTHYECKHX (aKTOPOB Ha
OpPTaHU3MBI, TIEpPEHOCa BEIIECTB W TIOTOKAa DJHEPrHM B JKOCHUCTEMAX,
aHTPOIIOTEHHBIX U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa
BEIIECTB U OMOTCOXUMHUYECKUX ITUKIIOB B Onocdepe

YMeHue npuMeHsATh NMOoMyYeHHbIe 3HAHUS JIJIS1 OOBSICHEHHSI OMOJIOTUYECKUX
MPOLIECCOB U  SBJICHUM, JUIsi TPUHITHS TNPAKTUYECKUX pEUICHUUH B
MOBCETHEBHON KH3HU B LeEIIX oOecrneueHusi O€30MacHOCTH CBOETO
3JI0POBBS U 3JI0POBbSI OKPYKAIOIINX JIFOICH, COOTIOACHHSI HOPM IPAaMOTHOTO
MOBE/ICHUS B OKpYXarollel IpUpoIHOM cpefie; MOHMMaHUe HEOOXOAUMOCTH
WCIOJIb30BAaHUS JTIOCTHXKEHUN COBPEMEHHOUN OMOJOTHHU ISl PallMOHAIBHOTO
MPUPOIONOIB30BAHUS




YMeHue peuiath 31eMEeHTapHble OMOJIOTHYECKUE 33]Ja4l, COCTABIIATH CXEMBI
MepeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIETH MUTAHUS)

YMeHue BBINONHATH J1a00OpaTOpHbIE M MPAKTHUECKHE pabOThI, COOJIIOIATH
MpaBujia Ipu padoTe ¢ y4eOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM

YMeHue KpUTUYECKH OLIEHWBAaTh W HWHTEPIPETUPOBATH HH(OPMALINIO
OMOJIOTUYECKOTO COJICPYKAHMS, BKIIOYAIONIYIO IICEBIAOHAYYHbIC 3HAHUS W3
paznuuHbiX uctouHukoB (CMMU, HayuyHO-mOmynsipHbIE MaTepuabl);
paccMarpuBaTh TIIOOATBHBIC JKOJOTHYECKHE IMPOOIEMBI COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

Kox
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VYMeHue co3gaBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmas OMOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIbKHX HCTOYHHKOB,
IPaMOTHO MCIIOJIb30BaTh MOHITHIHBIN ammnapaT OHOJIOTHH

IIpoBepsiemMble 3J1eMEeHTHI CO/IePKAHMS
10 ki1ace

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA
buonorus xak HayKa

1.1

1.2

buonorus — nayka o >xuBoii mpupoae. Ponbs 6uosnoruu B popMUpOBaHUU COBPEMEHHON
Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHIeCKIX HAyK

Meroapl TO3HAHMS >KHUBOM TpUpOAbl (HAOIIOACHUE, SKCIEPUMEHT, OIHMCAHHE,
U3MepeHue, KiaccupuKkaius, MoIeIHPOBAHUE, CTaTUCTHYECKas 00paboTKa JaHHBIX )

2

’KuBbIe cCHCTEMBI U UX OopraHu3anusa

2.1

22
3

3.1

32

33

XKusbie cuctempl (OMOcHCTEMBI) Kak NpeaMeT uszydeHust Ouonoruu. CBoicTBa
OMocHucTeM M UX pazHooOpasue

YpoBHM oOpraHM3andud  OHMOCHCTEM: MOJIEKYJIAPHO-TE€HETHUUECKUH, KIETOYHBIMH,
OpraHU3MEHHBIN, MONMYJSLUOHHO-BUOBON, 5KOCUCTEMHBIN, OMOChEpHBbII

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMHUYECKUA  COCTaB  KJIETKH. XHUMHUYECKHUE  DIEMEHTHI: MaKpOJ3JIEMEHTHI,
MHKpOAJIEMEHTHI. Boa u MuHepanbHble BemecTBa. OyHKIMU BOJBI U MUHEPAJIbHBIX
BelecTB B kieTke. [loanepxanue ocMoTHYECKOTO OanaHca

benku. CoctaB u cTpoeHue OenKoB. AMHUHOKUCIOTBI — MOHOMEpHI OEJKOB.
He3ameHuMble M 3aMEHHMblE aMUHOKHCIOTBL. AMHHOKHUCIOTHBIH COCTaB. YPOBHH
CTPYKTYpBI OEITKOBOI MOJIEKYJbI (TIEpBUYHASI, BTOPHUYHAS, TPETHYHAS ¥ YETBEPTHUIHAS
CTPYKTypa). XuMHUECKue cBOicTBa OenkoB. buonornyeckue GpyHKInn 6EIKOB.
depMeHTHI — OHoornueckre karaauzatopbl. CTpoeHue GpepMeHTa: aKTUBHBINA IIEHTP,
cyoctparHas crneunpuyHocts. Kodpepmentsl. Burtamunsl. OTianuust GpepMEeHTOB OT
HEOpPraHMYECKUX KaTaJlu3aToOpOB

VYrneBoabl: MoOHOcaxapuabl (TJIr0Ko3a, pubo3a M J1e30KcHpH003a), Iucaxapuibl
(caxapo3a, JaKkTO3a) M ToJMcaxapuibl  (Kpaxmaj, TJIMKOT€H, IIeJUII0JI03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jlunuael: TpurmMuepuapl, crepouibl, dochomunuasl. ['uapodunbHO-ruApOdOOHEIE
cBoiictBa. buonornueckne ¢yHKimyu aunuaoB. CpaBHEHUE YIJIEBOAOB, OCIKOB W
JUMHI0B KaK HCTOYHUKOB DHEPTUU

3.4

Hykneunoseie kucnotel: JJHK m PHK. Hykneotuasl — MOHOMEpPBI HYKIEHUHOBBIX
kuciot. Ctpoenne u Gpynkuun JHK. Ctpoenue u ¢pynkuuun PHK. AT®: crpoenue u

byHKIAHA

3.5

[uTonorus — Hayka o kierke. Knerounas teopusi. MeTopl H3y4eHUs KIETOK




3.6

Knerka kak wenoctHas »xuBas cuctema. OOIue NpU3HAKM KIETOK: 3aMKHYTas
HapyxHas meMOpaHa, moJekyiasl JJHK kak reneTnueckuil anmapar, CUCTeMa CHHTE3a
Oenka

3.7

3.8

3.9

Tunsl KIeTOK: 3yKapuOTHYecKass M Mpokapuoruuyeckas. OCOOEHHOCTH CTpOEHHS
npokapuoTHyeckod  kimeTku.  Kierounas  creHka — OakTepwid. CrpoeHnue
AYKapUOTHYECKOU KJIeTKH. OCHOBHBIC OTIMYMS PACTUTEIBHOM, )KUBOTHONH M TPUOHOM
KJIETKH

[ToBepXHOCTHBIE CTPYKTYPBHI KJIETOK — KJIETOYHAS! CTEHKA, INTUKOKAJIHMKC, UX (DYHKIIUH.
[Ina3marnyeckas memOpana, e€ cBoiicTBa W (pyHKiuu. Lluronnazma u e€ opraHoHUIbL.
OpnnoMeMOpaHHbIE OpPraHoWbl KIETKH: 3HJomIazMarudeckas cetb (DIIC), ammapar
INonbmxu, mu3ocomsl. [1oryaBTOHOMHBIE OpraHOUBI KJIIETKA: MUTOXOHAPUH, TTACTHU/IBI.
[Ipoucxoxxnenne MUTOXOHApUM U 1wlactTuld. Buapl mactun. HememOpanHbie
OpPraHoOUJbl KIETKH: PUOOCOMBI, KIETOYHBIM LEHTP, PECHUYKH, KIyTUKH. DyHKIUU
OpPraHOMIOB KJIETKU. BKitoueHust

Snpo — perynsaTopHbelid meHTp kieTku. CTpoeHwe sipa: siaepHas 000JI0dKa,
KapuoILIa3Ma, XpPOMAaTHH, SAPBIILKO. XpPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

4.1

>KI/I3H6I[€$ITCJH)HOCTI) KIJIICTKH

OOmeH BemiecTB, WIM MeTaObONMM3M. ACCUMIIISAIMS (TUIACTUYECKHA OOMEH) |
IUCCUMWIALMS  (3HEepreTHueckuii oOMEeH) — JBe CTOPOHBI €IUHOIOo Ipolecca
Metabonu3ma. Tumbl oOMeHa BemlecTB: aBTOTPO(QHBIA M reTepoTpodHbIil. Ponb
(dbepMeHTOB B OOMEHE BEIIEeCTB U MPEBPAILEHUH SHEPTHH B KIIETKE

4.2

4.3

®orocunte3. CBeroBas u TemHOBas (a3pl (oTocuHTe3a. Peakuuu ¢doTocuHTE3A.
OddexkTuBHOCTH (PoTOCcHHTE3a. 3HadeHHEe (POTOCHMHTE3a Il JKU3HU Ha 3emIe.
Bnusnue ycrmoBuit cpenbl Ha  (POTOCMHTE3 M CHOCOOBI  TMOBBIIIEHUS — €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepuu. 3HaYeHHe XEMOCHHTEe3a JUTsl )KU3HHU Ha
3emie

DHepreTudyeckuii OOMEH B KJIeTKe. PaclieruieHne BEmIeCTB, BBIJICICHHE U
aKKyMYJIMPOBAHHE JHEPTUU B KJIETKE. DTambl dHEPreTUUECKOro oOMeHa. [ nmmukonus.
Bbpoxenne m ero Buabl. KucCIopomHOE OKHCICHHE, WIH KIECTOYHOE JIBIXaHHE.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa

4.4

4.5

Peakiium matpuunHoro cunresa. I'enernueckas mHdpopmauusa u JJHK. Peanuzanums
reHeTuyeckol uHdopmanuu B KieTke. ['eHeTHYecKMil KOJ M €ro CBOWCTBA.
Tpanckpunuuss — matpuusblii cunte3 PHK. Tpancmaums — OuocuHTe3 Oenka.
KoaupoBanue amunokuciot. Ponbs pubocom B OuocuHTese Oenka

Hexnerounsle ¢opmbl ku3HM — Bupycbl. Hcrtopust oTkpbitTus BupycoB (/.M.
WpanoBckuii). OCOOEHHOCTHM  CTPOEHMSI U KU3ZHEACSTENbHOCTH  BHPYCOB.
bakrepuodaru. bonesnu pacreHuil, )KUBOTHBIX M YelIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynonedunura uyenoseka (BUY) — BozOynutens CIIN/a. [Ipodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pasmuoxenue u WHAUWBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KnetouHblif UK, WM KU3HEHHbIM UK KieTku. MHTepdasza u mutos. Ilpomeccsl,
nporekatomue B uHTepdasze. Pemmkamms — peaknus matpuanoro cuaTe3a JJHK.
CrtpoeHue XpomMocoM. XpOMOCOMHBIM Ha0Op — KapuoTul. JIUIUIOWIAHBIA U
TaruIOWIHBIN  XPOMOCOMHBIE HaOOpbhl. XpomaTtuabl. lluTomorHYecKkre OCHOBBI
Pa3MHOKEHHUS U UHJIUBUIYATbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue xierkn — Muto3. Ctaguu mutosa. [Iponeccsl, MpoUCXOadIIne Ha pa3HbIX




cTagusiax MHUTO34. buonorndyeckuii cMbICIT MUTO3a

5.2

5.3

54

(DOpMBI Pa3MHOXKCHHSA OPraHu3MOB: Oecroyioe U IIOJIOBOE. BI/II[BI OecrmoJioro
PAaSMHOKCHUSA: JACJIICHUEC  HaIBOC, IIOYKOBAaHHUC  OJHO- N  MHOI'OKJICTOYHBIX,
CHOpOO6pa3OBaHI/IC, BEIr€TaTUBHOC Pa3sMHOXCHHUC. HCKYCCTBGHHOG KIIOHUPOBAHUEC
OpraHnu3mMoB, €ro 3Ha4YCHUC JJIA CCIICKIIUN

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOIOrO.
Meiio3. Craauu meio3sa. [Iponieccsl, mpoucxoasiue Ha cTaauax Meiosa. [loBenenne
XpoMocoM B Meno3e. Kpoccunrosep. buongornyeckuii CMbICI U 3HaYEHUE MEN03a

l'amerorenes — mporecc 0Opa30BaHUS TMOJIOBBIX KIETOK Yy JKHBOTHBIX. [loioBbIe
JKeJe3bl: CEMCHHUKU M SUYHUKUA. OOpa3oBaHKHE U Pa3BUTHE TOJOBBIX KJIETOK — raMeT
(cmiepmaTo3ou, SMIEKIEeTKa) — crepMaToreHe3 u ooreHe3. OcoOEHHOCTH CTPOSHUS
SIMIIEKJIETOK U criepmaTo3ouoB. OrmnogorBopenue. [laprenorenes

5.5

6.1

NuauBuayanbHoe pa3Butue (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHMOHAIBHOTO PAa3BUTHS y TIO3BOHOYHBIX JKHUBOTHBIX: JpoOJeHue,
racTpymsus, OpraHoreHes. [TocTaomMbpuoHaNBEHOE pa3BUTHE. Tunsl
MOCTAMOPHOHAIFHOTO Pa3sBUTHA: MpsAMoe, HempsiMoe (JIMYMHOYHOE). BnusHue cpempl
Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE YPOICTBA.
Poct u pasButne pactenmnii. OHTOreHE3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTa/IUU Pa3BUTUS

HacnencTBeHHOCTh M M3MEHUYMBOCTH OPTaHU3MOB

IIpeamer m 3agaum reHetuku. Mcropus pa3BUTHS IeHETUKH. BKiax pOCCHMUCKHX H
3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeTO bl TeHETUKU (THOPUA0IOTHYECKHIA,
[IUTOTCHETHYECKUH,  MOJIEKYJsipHO-TeHeTh4Yeckuii).  OCHOBHBIE  TE€HETHYECKHE
noHATus. ['eHeTHYecKas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpeIlMBaHUi

6.2

6.3

3aKOHOMEPHOCTH HAcJIeIOBaHWsS NPU3HAKOB, YycTaHOBIeHHble [. Mengenem.
MonoruOpuaHoe cKkpemuBaHue. 3aK0H eMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno noMUHHpOBaHUA. 3aKOH paCUICIUIEHUS NpPHU3HAKOB. [HMmore3a YMCTOTHI
ramert. [lomHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe cKpelniBaHue. 3aKOH HE3aBUCHMOTO HAcleAOBaHUS MPU3HAKOB.
[{utoreHeTn4yeckue OCHOBBI ~ JUTHOPUIIHOTO  CKpEUIMBaHUS. AHAIU3UPYIOIIEE
cKpeuiuBaHue. lcrnonap30BaHNE aHAIM3UPYIOUIETO CKPELIMBAHUS ISl ONpEeiIeHUs
reHoTuIna ocodu

CuemnieHHOe HacnenoBaHue mnpu3HakoB. Pabora T. Moprana mno cuenjIeHHOMY
HacJleJ0BaHUI0 reHoB. HapyieHue cuernieHusi reHoB B Pe3yibTaTe KpPOCCHHIOBEPA.
XpOMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKre KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpEIEIEHHE Toja. AYTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['omMorameTHele W TreTeporamMeTHble oOpraHusmbl. HacnenoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C IIOJIOM

6.4

N3menunBOCTh. BHibl M3MEHUMBOCTH: HEHACIIEICTBEHHAs] W HACIEICTBEHHas. Poub
cpeAbl B HEHACIEJICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTHKA MOIUPUKAIIMOHHON
W3MEHYMBOCTH. BapuanmoHHslli psag W BapuanMoOHHas Kpusas. Hopma peaknnu
npu3Haka. KoiaumdecTBEHHblE M KAaueCTBEHHBbIE INPU3HAKM M KX HOpMa peaklUu.
CgoiicTBa MOIU(PUKAITMOHHON H3MEHUYNBOCTH

6.5

HacnencrBennasi, wium  TeHOTHNMYECKas,  M3MeHYMBOCTh.  KomOuHaTuBHas
M3MEHYMBOCTh. Mei03 1 1oJI0BOI Mpoliecc — 0CHOBA KOMOMHATUBHOM M3MEHYMBOCTH.
MyTarmonHasi M3MEHYMBOCTh. Kiaccudukaius MyTaldid: TEHHbIE XPOMOCOMHBIC,
reHomHble. Yactora W OpUYMHBL MyTauuid. MytareHHsle (akTopbl. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HacleACTBeHHOM n3MenunBoctd H.U. BaBunosa




I'eneruka uvenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T'€HETHKH YEJIOBEKA:
reHEeaIOTUYSCKUH, OJIM3HELIOBBIH, IIUTOTCHETHYCCKHI, OMOXMMHUYCCKUH,
MOJIEKYJIApHO-TeHEeTHYeCKUi. COBpEeMEHHOE OINpeIeICHHE IEHOTHUIIA: MOJTHOT€HOMHOE
CEKBCHUPOBAHME, T'C€HOTUIIMPOBAHHE, B TOM uucie ¢ noMmouipro III[P-ananusa.
HacnencrBennele  3a0ojieBaHHMS  4ejOBeKa: T'eHHbIe  OOJe3HH, OOJIE3HH C

6.6 HACJIeICTBEHHOH MPEIpacoI0oKEHHOCThIO, XpOMOCOMHBIE Oone3nu. Comaruueckue u
reHepatuBHbple Myranuu. [IpuHuunsl 370poBOro o0pa3a >KHM3HH, JAWArHOCTHKH,
OpoUIAKTUKA W JICUCHHsS] TEHETHYeCKHMX OoJe3Heill. MeauKo-reHeTHYECKoe
KOHCYJIbTUPOBaHHE. 3HAu€HHE MEIUIMHCKONH TE€HETHMKU B IPEAOTBPAILEHUN U
JICUCHUH TeHETUYECKUX 3a00JIeBaHU YeTI0BeKa

7 Cenexnust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenexuusi Kak Hayka M IpoOLECC. 3apOXKACHUE CEJIEKIMU U JOMECTHKalus. YueHue
7.1 H.W. BaBunoBa o 1ieHTpax MpOUCXOXKICHHUSI U MHOT000pa3us KyJIbTYPHBIX PAaCTCHUH.
LleHTpbl NPOUCXOKIEHUS TOMAIIHUX )KUBOTHBIX. COpT, MOpoja, MTaMM

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli M HMHAWBHUAYaAJIbHBII OTOOpPHI B
CCJIEKIIMM pAacTeHud U JKUBOTHBIX. OneHka dKcreppepa. bnmM3kopoacTBeHHOE
cKkpeuBanue — WHOpuauHT. Yucras nuHusA. CKpenMBaHWE YHCTBHIX JIMHHU.
I'etepo3uc, unu ruOpugHas cuiaa. HeponcTBeHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas ruOpunuzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IOJy4YeHUE
HOJIMILIIONJO0B. JIOCTHKEHMSI CETEKIIMU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPIraHU3MOB

7.2

buorexHonorust kak orpacib IMPOU3BOJCTBA. ['€eHHAas MHXKEHepus. DTallbl CO3/aHus
pexomOuHanTHOH JIHK u TpaHcreHHbix opranusmoB. KietouHas wuHXeHepHs.
7.3 Knerounsie KynbTypbl. MUKPOKJIOHAIIBHOE pa3MHOXEHHE pacTeHui. KiloHnpoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB. OKOJIOTUYECKUE U
studeckue npodinemsl. 'MO — reneTndecku MOAUGUIIMPOBAHHBIE OPraHU3MBI

11 kiaacc
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUS
1 DBOJIOMOHHAS OUOIOTHS

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa IBOJIONHH. [1al€OHTOIOTHYECKUE: TTOCIEA0BATEIFHOCTD TTOSBICHUS
BUJIOB B MaJCOHTOJOTUYECKON JIETOMUCH, TiepexoaHbie ¢opmbl. broreorpaduueckue:
CXOJICTBO W paziuuue ¢ayH u (HIop MaTepUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOACTBA M pa3Nuyusi 3MOPHOHOB pAa3HBIX BUIOB TMO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMUYCCKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTABU3MBbI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJICTBO MEXaHU3MOB  HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH y BCEX OpraHu3MOB

1.1

OpomononHass teopust Y. JlapBunHa. [Ipeanocelnky BO3HMKHOBEHHS JapBUHU3MA.
JIBIDKyIIME CHJIBI 3BOJIIOLMHU BHUJIOB 10 JlapBuHY (M30BITOYHOE pasMHOXKEHHE NPHU
OTPaHUYEHHOCTH  PECYpCOB,  HEONpeleN€éHHas  M3MEHUMBOCTh, Ooppba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.2

Cunrernueckass Tteopusi dBomoruu  (CTD) u  oCHOBHBIE €€  TTOJIOKEHUS.

1.3
MI/IKpOBBOJHOI_[I/ISI. HOHYJIHLII/IH KaK €JUMHHIa BUJa U 5BOJIIOLNH

JBxyuie cuiibl (pakTopbl) 3BOMIONMY BUIOB B IpUpoae. MyTalmoHHBIN MpoLecce U
KOMOMHATHBHAs U3MEHYMBOCTb. [lomynsaunoHHble BOIHbI U Apeid reHos. M3omauus u
1.4 murpanusa. EcrectBeHHBII 0TOOp — Hampapistomuil ¢axkrop 3Bomouud. PopMel
€CTECTBEHHOT'O 0TOOpA.

[TpucnocoOIeHHOCTh ~ OpPraHU3MOB  Kak  pe3yiabTar  3Bomonud.  [Ipumepsl




HPUCTIOCOOJICHNH Y Opranu3MoB. ApoMOp(]O3bI U UAMOA AN TALHH.
Bun u BupooOpaszoBanue. Kpurtepun Buma. OcHoBHBIE (OpPMBI BHI000pa30BaHUS:
reorpauuecKoe, YKOJIOrHIECKOe

1.5

2.1

2.2

2.3

Maxkposomtornusi. DopMsl dBoIOLMU: (UTIETHYECKAs, IUBEPreHTHAs, KOHBEpreHTHAs,
napauensHas. HeoOpatumocTs 3BomOnUN

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble  TpEACTABICHUS O 3apOXKIEHUU ku3HU. Hayunble THUMNOTE3BI
BO3HUKHOBEHHMSI KU3HHM Ha 3emJyie: abMOreHe3 U MaHCIepMus. XUMHYECKash dBOJIIOITHSI.
DKCHEPUMEHTAIBHOE TOATBEPXKICHUE XHWMHUUYECKOW sBojtonnu. HauanbHble 3Tambl
ounosornueckoi sBoonuu. ['mnoreza PHK-mupa. [lepBbie KIIETKM M MX SBOJIOIHUSA.
®opMHUpPOBaHKE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB

PasButne xu3Hu Ha 3emsie mo 3paM U nepuonaM. Katapxeil. Apxeiickas u
npoTtepo3oiickas 3psl. [laneo3olickas spa u e€ mepuoibl: KeMOPUKUCKHIA, OPTOBUKCKHIA,
CUIYPUHCKHM, AEBOHCKHN, KaMEHHOYTOJIbHBIA, MEpMCKuM. Me3o3oiickas 3pa U eé
MEPUO/JIbI: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kalino3oiickast 3pa u €€ mepuoipl: MajleOreHOBBIM, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.
XapakTepucTuKa KiumaTa U TeoJOrnyecKux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTENBHOTO M KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUHl U KUBOTHBIX.
[TosiBneHue, paclBeT U BEBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

Cucrema  OpraHM4eckoro MHpa Kak oOTpakeHue sBoiouuu. OCHOBHbIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHu3MOB
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2.5

OBOJIIOLIMS  YEJNOBEKa. AHTPONOJOrvMs Kak Hayka. Pa3Butue mnpencraBieHUd o
MIPOUCXOXKJACHUH YesioBeKa. MeTobl u3ydeHus antpororene3a. CxoacTBa U pa3inyus
YeJI0BeKa U )KMBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETIOBEKaA.

JBwxkymue cunbl (pakTopsl) aHTpororeHeza. HacnmejacTBeHHas H3MEHUHMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBI 00pa3 >KM3HU, M3TOTOBICHUE OPYAUN TPYIa,
MBIIICHUE, PEYb

OcCHOBHBIE CTaJMHM U BETBU 3BOJIOLMHU YEIOBEKA: aBCTPAIONMUTEKH, YeIoBeK yMenbl,
UYenosek nmpsamMoxonammi, Yenosek Heanaepranbckuii, Uenosek pazymusblil. Haxonku
HCKONAEMBbIX OCTAaHKOB, BPEMs CYILECTBOBAHUS, OOJIACTh paclpoCTpaHEHMs, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OpyAus

2.6

3.1

Yenoeueckue packl. OCHOBHBIE OOJIBIIINE pachl: €BpoNeou IHas (€Bpa3HiicKas), Herpo-
aBCTpaJouHas (PKBaTOpHalibHAs), MOHTOJOUHAs (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCIIOCOOTICHHOCTHU MPEACTaBUTENEH YeTOBEUECKUX Pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

Opranu3Mel 1 OKpyKarolas cpeia

OKojorus Kak Hayka. 3aJadyd M pPas3Aenabl IKOJOTHH. MeTonabl HSKOJIOTMYECKHX
uccienoBaHui. Okojioruyeckoe MupoBo33peHue. Cpeapl OOWTaHUS OPraHU3MOB:
BOJIHAsI, HA3EMHO-BO3AYIIIHAsI, IOYBEHHAsl, BHYTPUOPraHU3MEHHAs

3.2

3.3

Okonorndeckue akropsl. Knaccugukaius sxkogoruueckux GpakTopoB: abuOTHUYECKHE,
OMOTHYECKHE U aHTponoreHHble. JlelicTBrE IKOIOTHYECKUX (PaKTOPOB Ha OPTraHU3MBI

Abunotnueckue (akTOpB: CBET, TEMIEpaTypa, BIAXHOCTh. DoTomeprnoausm.
[TpucnocoOnaenns opraHu3MoB K ACHCTBUIO aOMOTHUECKUX (QakTopoB. buonornyeckue
PUTMBI
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buotnueckne daktopel. Buasl OHMOTHYECKHX B3aUMOJCUCTBUIN: KOHKYpCHIIHSI,
XUITHUYECTBO,  MApa3UTHU3M, MYTyalu3M, KOMMEHCATu3M  (HaxJeOHHYECTBO,
KBapTUPAHTCTRBO), aMeHCaJIN3M, HEUTpaTH3M. 3HaueHue OMOTHYECKHUX
B3aMMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX




3.5

DKOJIOTHYECKHE XapaKTePUCTUKU Monyssiiud. OCHOBHbBIE IMOKa3aTeId IMOIYJIALUU:
YHCJIEHHOCTD, IIJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JAuHaMuka
YHUCICHHOCTH HOMYJISIUU U €€ Perysisiius

COO6H_I€CTB8, 1 3KOJIOTHYECCKUEC CUCTEMBI

4.2

4.3

4.4

4.5

CoobmectBo  opraHu3MoB — OuoneHos. CrpykTypsl OHOLEHO3a: BHIOBafd,
IPOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomuHanTel. CBsi3u B OHOIIEHO3E

Okonorndyeckue cucreMsl (3kocucrteMmsl). [loHsTe 00 3KocHUCTEME M OHOTEOICHO3E.
@OyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: ITPOAYLIEHThI, KOHCYMEHTBI, PETyLIEHTHI.
KpyroBopor BemiecTB M MOTOK SHEPrHM B 3KocucteMe. Tpoduyeckue (MUIIEBHIC)
ypoBHM 3KocucTeMbl. [Iumessle nenu u cetd. OCHOBHBIE IOKA3aTENM 3KOCHCTEMBI:
Oouomacca, NPOAYKLHUS. DKOJOTHUECKHUE MUPAMHUABI: MPOAYKUIUH, YHCICHHOCTH,
O6uomaccel. CBoiicTBa 3KOCHUCTEM: YCTOWYMBOCTb, CaMOPETYJSALMS, pPa3BUTHE.
Cyxkueccus

[Ipupoanbie 3KocHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOcHCTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHUCTEMBI. Y pOO3KOCHCTEMBI. bruomornaeckoe
U XO35HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopasnoobpasue  kak  ¢axktop  ycroumBocTH  3kocucteM.  CoxpaHeHue
OM0JIOrMYECKOro pazHooOpa3us Ha 3emiie

VYuenue B.W. Bepranckoro o 6uocdepe. I'panuiipl, coctaB u CTPyKTypa OHOCHEpHI.
XKusoe BemectBo u ero ¢yakuuu. OcobeHHocTH Ouochepsbl Kak TiI00anbHON
9KOCcHUCTEeMBbI. J[MHAMHUYecKoe paBHOBeCME U oOpaTHas CBsi3b B Oumocdepe.
KpyroBopots! BemecTs U OMOreOXMMHUYECKUE IMKIIBI JIEMEHTOB (YIiepoja, a3ora).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH

UenoseuectBo B Oumocdepe 3emin. AHTpONOTeHHBIE HU3MEHEHHST B Omocdepe.
['mobGanpHBIEC HKOIOTHYECKHE TTPOOIIEMBI.

OcHoOBa palMOHANILHOTO YIIPaBJICHUS NMPUPOJHBIMU PECYPCAMU M MX HCIIOJIb30BAHHUE.
JlocTuxkeHust OMOJIOTUU U OXpaHa IPUPOIBI
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