


COAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMONIOTMH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, pumocopuei, STUKOM, SCTETUKON M PABOM.
Pone 6uonorun B opMUpPOBAHUM COBPEMEHHOM Hay4YHO!H KapTUHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTo1bl MO3HAHUS KUBOH MTPUPOABI (HAOMOAEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHHe, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. apsun, I'. Menaens, H. K. Konbos, k. Yorcon n @. Kpuk.

TaGnmuupl 1 cxeMbl: «MeTOabI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

[Tpaktuueckas padbora Ne 1. «Mcmonb3oBaHHWe pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3a M.

KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPTraHUYECKON TPAPOJIBI.

CpolicTBa OMOCUCTEM M MX pa3HOOOpazue. Y POBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCUCTEMHBIN (OMOTeOEHOTUUYECKUH ), OMOCHEPHBINA.

JlemoHcTpanum:

TaGmuupl 1 cxembl: «OCHOBHBIE MPU3HAKK >KU3HW», « YPOBHH OPTraHU3ALNAA
JKABOM IIPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JTHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHUYECKUI COCTAB KIIETKHM. XWUMHUYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEPAIbHbIE BEMIECTBA.

OYHKIIMKM BOABI W MHMHEPAIBHBIX BEHIECTB B KiIeTKE. llommep:kanue
OCMOTHYECKOr0 OanaHca.

Benku. CocraB u cTpoeHre OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE AMUHOKHUCIIOTEL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl OCIIKOBOH MOJEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



DepMEHTBI — OMOJIOTHYECKHUE KaTaau3aTopel. CTPOEHUE (PEPMEHTA: AKTUBHBIN
HEHTp, cyOcTparHas cnenupuuHocTb. KodepMmeHnTel. Butamunbl.  Otnnuus
(PEPMEHTOB OT HEOPTAHUYECKUX KaTATU3aTOPOB.

YrneBoasl: MOHOCaxapuabl (IIFOK03a, pru0o3a U Ae30KCuprd03a), Ancaxapuibl
(caxapo3a, JlakTo3a) W moJucaxapuibl (Kpaxmayi, TJIMKOTEH, [EJUTI0JI03a).
buonornueckne QpyHKIMM YIIIEBOJOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. ['MAPOPUITEHO-
ruapodoOHble  cBOlicTBA. buonornmueckne @QyHkumm JunuaoB.  CpaBHEHHE
YIJEBOJIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

Hyxnennoseie kucmorel: JHK wn PHK. Hykimeoruasl — MOHOMEpSI
HYKJIEHMHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkummn PHK.
Buast PHK. AT®: crpoenue u QpyHKIUU.

Lluronorust — Hayka o kjeTke. KieTouHas Teopust — npuMep B3auMOACHCTBUS
uch u (pakToB B HAYYHOM MO3HAHUM. METOIbI H3YUEHUS KIIETKH.

KreTka kak nenoctHas sxuBast cucrema. OOuye NPU3HAKK KIETOK: 3aMKHYTast
HapykHas memOpaHa, Monekyiael JIHK kak renetwdeckwii ammapar, chcTrema
CHHTE3a OenKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. OcoOeHHOCTH
CTPOECHMSI MPOKAPUOTHUYECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHue
JOYKAPUOTUUYECKON KIIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOH, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX
¢yHnkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluronnazma u eé
opraHousibl. OmHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIAPHH, TTACTUIBL.
[TpoucxoxacHue MUTOXOHApPHA W mimactua. Buael tuactua. HememOpaHHbIC
OPraHoOWABl KJIETKH. PHOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIA, PECHUYKH,
KTYTHKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHslil HeHTp KiaeTku. CTpoeHue sapa: sacpHas 000J0uKa,
KapuoIuia3Ma, XpOMaTuH, SAPBILIKO. XPOMOCOMBI.

TpaHCOPT BELWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ineiinen, P. Bupxos, Jlx.
YorcoH, @. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Jnarpammel. «PacrpeeieHne XUMUYECKUX SJIEMEHTOB B HEKUBOW IIPAPOJIEY,
«Pacnipenenenne XUMHUYECKUX SJIEMEHTOB B )KUBOU MIPAPOJIELY.

Tabmuupr m cxemsbl: «llepuoanueckas Tabnuna XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIIBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnoTel. [JHK», «CTpoeHre MOJEKYJIbI



ATO®», «CTpoeHne 3yKapUOTHYECKONH KIETKWY, «CTpOCHUE KMBOTHOW KIIETKHY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOCHUE MPOKAPHUOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKHY, « YTIEBOABD, «JIummasDy.

OOopyaoBaHue: CBETOBOW MHMKPOCKON, OOOPYAOBAHWE Uil MPOBEICHUS
HAOMOICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIMPEMAPAThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OTHI:

JlaGopatopnas paborta Ne 1. «M3yueHue KaTaMTUUYECKOH aKTUBHOCTH
(bepMEHTOB (Ha MPUMEPE aMUJIAa3bl MJIA KATAIa3bl)y.

JlaGopatopnas paGota Ne 2. «M3yyeHWE CTPOEHUS KIETOK PACTCHHIA,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U MX
OTIMCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0OMU3M. ACCUMIIIALAS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TIOHUMAHWUU
meTabonu3ma.

Tunsl 0OMEHa BEMIECTB: aBTOTPOQHBINA U reTepoTpodHbIid. Ponk pepmMeHTOB B
OOMEHE BEIIECTB M MPEBPAILICHAN SHEPTHH B KIIETKE.

dorocuHTe3. CBeroBas W TemHOBas (a3el  (oTocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HU
Ha 3emuie. Biausinue ycioBuii cpeabl Ha (POTOCHHTE3 M COCOOBI MOBBIIEHUS €T0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIME OaKTEPHH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HA 3eMUIIE.

OHEPreTudeckuii 0OMeH B KIETKE. PaciienieHue BEIIECTB, BBIACICHHE U
AKKyMYJIMPOBAHUE SHEPTUH B KJIETKE. DTalbl SHEPrETUUECKOro oOMeHa. [ Tnkonms.
bpoxxenne u ero Buabl. KUCIOPOAHOE OKHCIEHHE, WIH KIETOYHOE IbIXAHHE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTE SHEPrETUUECKOr0 OOMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wHpopmamus u JHK.
Peanuzanust reHeTMueckoil MHPOpMALMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHcisiumu. KomupoBanume ammHokucnor. Pone pubocom B
OnocuHTE3€E OenKa.

Heknerounsie popmel xu3HN — BUpPYchl. McTopust oTkpeiTus Bupycos (. H.
HpBanoBckmii). OCOOEHHOCTM CTPOEHMS M SKM3HEHHOTO [HMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BUY) — Bo3Oyaurens CITN .



OOparHas  TpaHCKpuIuus, peBepraza W uHTerpaza.  [Ipodwunakruka
pacrnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /1. Y. UBanoBckumii, K. A. TuMupsses.

Tabmuubl 1 cxembl: «Tunel nutaHusy, «Metabomuzmy, «MUTOXOHAPUSY,
«OHepreTryeckuii oOMen», «Xiopomtact», «®Dotocuntesy, «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAHUE reHay, «CruHTe3 Oenkay, «I eHETHYEeCKHA KOay,
«Bupyce», «baktepuodarn», «CtpoeHue W >ku3HeHHBbIH 1Kk Bupyca CIIM/a,
OakTepuodara», «Pemmukarus JJTHK.

ObopyaoBanue: moaenu-anmmkanyu «Yasoenne IHK v Tpanckpunumsy,
«buocunTes O6enka», « CTpOCHUE KIETKWY, MOAETb CTPYKTYphl JTHK.

Tema S. PazMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounplii 1MKN, WA SKU3HEHHBIA LMK KIeTKM. UHTEpdasza u MUTO3.
[Tpoueccel, mporekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbel.  XPOMATH[BL
LIATONOTrNYECKUE OCHOBBI  PAa3MHOKECHHMS W WHAWBHIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Jenenne Knetku — MuTo3. Craguu muto3a. lIpouecchl, mpoucxondmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemast rudesb KJIETKH — aronTo3.

DOpMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl Oecnoioro
Pa3MHOKECHUS. JICIICHUE HAIABOE, IMOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPa30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

[TooBOE pa3MHOKEHHUE, €70 OTIMYMS OT OECIOIOrO.

Meito3. Cramuu merosa. [Iponeccsl, MpOMCXOadInue Ha CTagusx Meiosa.
[ToBenenne xpomocoM B Meio3e. KpocCUHroeep. BHOJIOTMYECKUNA CMBICTT |
3HAYCHHUE MENO03a.

["'amerorene3 — mporecc 0Opa3oBaHMs TMOJOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBbIE >KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHME W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30MJ], SHLEKIETKA) — CHEPMATOTCHE3 M OBOICHES.
OcoOeHHOCTH CTPOEHUsSl SHLEKIETOK M CHEpPMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[Taprenorenes.

WupuBuayansHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOnieHue, TacTpyisuusi, opraHorene3. lloctamOpuoHaibHOE pa3BuUTHE. THUIBI
NOCTAMOPUOHAIBHOTO PA3BUTUS. TPIMOE, HENpPAMOE (JIMYMHOYHOE). BnusHue



Cpelpl HA PA3BUTHE OPraHW3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct m pasButue pacteHuii. OHTOrE€HE3 LBETKOBOIO PACTEHHMs. CTPOCHHE
CEMEHU, CTA/INNA PA3BUTHS.

JlemoHcTpanum:

Tabmuuplt 1 cxembl: «DOpPMBI  Pa3MHOKEHUS OPraHU3MOBY», «J[lBoitHOE
OIUIOOTBOPEHUE Y LBETKOBBIX PACTECHUI», «BereratmBHOE Pa3sMHOKECHHE
pactenuity, «Jlenenue kietkn Oakrepuit», «CTpOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMby, «Kietounbiii nukmy, «Penmukamms JJHK», «Mutosy,
«Meios3y, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHeE3 Y MIIEKOIMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTAIUU OHTOTCHE3AY.

O6opyaoBaHue: MHUKPOCKOIL, MUKpOIpenaparsl «CriepMaTo30M bl
MJIEKONIMTAOLIETO), «SHLIEKIEeTKAa MIIEKOMUTAIIET0», «KapruoKnuHe3 B KIIETKax
KOpELIKA JIYKa», MArHATHAs MOJC/b-ANIUIMKALMA «[IeeHre KIETKWY, MOJEIb
JIHK, moaenb metadha3zHOil XpOMOCOMBI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGoparopHas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEIIKA JIYKAa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlabGopatopnas pabora Ne 4. «M3ydeHue CTpOEHMS MOJIOBBIX KJIETOK Ha
IOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieniCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamet u 3apauu reHEeTUKU. HcTOopus pa3BUTHs TEHETUKHA. PO LUTOJIOTUA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HETUKH. BKIIaq pOCCHICKMX M 3apyOesKHBIX
YU4EHBIX B Pa3BUTHC TCHETUKA. MeToapl TeHETHKH (TMOPUAOIOrHYECKAN,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['€HEeTHUYECKAass CUMBOJIMKA, UCTIONBb3YyEMAas B CXEMAX CKPEILMBAHUN.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTAHOBIIEHHbIE ['. Menaenem.
MoHOruOpUIHOE CKpelMBaHUE. 3aKOH €IWHO-00pa3uss TUOPUAOB TMEPBOTO
NOKOJIeHMsI. [[paBUIIoO TOMUHMPOBAaHUS. 3aKOH PaCIICIUIEHU MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [10JIHOE ¥ HEMOJIHOE JOMUHUPOBAHUE.

JIurnOpuaHOEe  CKpEIIMBaHME. 3aKOH  HE3aBHCHMOIO  HACIEIOBAHUS
OPU3HAKOB.  [{MUTOr€HETMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPEIIMBAHUSL
AHanmusupyronee ckpermupanne. Menonp30BaHne aHATA3UPYIOLIETO CKPEIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuernieHHOE HacaenoBaHue nmpu3HakoB. Padora T. Moprana no cuemieHHoMy
HACJEA0BAHUIO reHOB. HapyleHne cuensieHust TeHOB B PE3YJIbTATE KPOCCHHIOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. | OMOraMeTHele M TeTeporaMeTHblE OpraHu3Mbl. HacienoBaHwue
[IPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIABI N3MEHUMBOCTU: HEHACIICICTBEHHASA U HACIICACTBECHHAS.
Pome  cpempl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapakTepPHUCTHKA
MOAU(PUKAIMOHHON U3MEHYMBOCTHA. BaprallmoHHbIN psJl M BapyuallMOHHAS KPUBAS.
Hopma peakuuu npusHaka. Konu4ecTBEHHbIE M KAYE€CTBEHHBIC MPHU3HAKK U KX
HOpMa peakimu. CBOMCTBA MOIU(PUKATUOHHON U3MEHYNMBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeiH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MECHUYMBOCTU. MyTallmOHHas U3MEHYMBOCTh. Knaccuukanus MyTalnii: T€HHbIE,
XPOMOCOMHBIE, TEHOMHBIC. HacToTa U MPpUYMHBI MyTalnii. MyTareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBoctd H. M. BaBuiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapuorun denmoBeka. OCHOBHBIE METOJbI TE€HETUKH
YEI0BEKA: TCHEATOTMUYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYIAPHO-TE€HETUYECKUH. CoBpemeHHOE ONpEIEIIEHAE TEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[111P-ananu3a. HacneacrBeHHble 3a00J€BaHMsl YEJIOBEKA: I'E€HHBIC OOJIE3HH,
OONE3HN C HACJICACTBEHHOW MPEAPACHONOKEHHOCTBEO, XPOMOCOMHBIE OOJIE3HU.
CoMarnuecknue W TeHEpaTHBHbIE MyTanuu. CTBOJIOBBIC KJIETKW. [IpuHIMIIBL
3I0POBOrO 00pas3a *KM3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICYCHHUS T€HETHYCCKUX
Oone3Heil. MennKO-reHETHYECKOEe KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEIWLUHCKON
TCHETUKH B MPEAOTBPALLECHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNN YETTOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecorcknii, H. Y. Bapuios.

TaGmuipl v cxeMbl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €T0 IUTOINCHETHYECKAS
OCHOBA», «3aKOH PACILEIJICHUS A €TI0 HUUTOTEHETUYECKAS OCHOBAY, «3aKOH YMCTOTHI
rameT, «/lurubpuanoe ckpemmBanuey, «I [MTOIOrM4eCKUe OCHOBBI TUTMOPUTHOTO
CKpeIMBaHusy, «Meio3y, « B3auMoaeiCTBUE AJlIETIbHBIX TEHOBY, «I €HETUUECKUE
KapThl PACTCHUH, )KUBOTHBIX M YENOBEKA», «[ eHeTHKA moJia», «3aKOHOMEPHOCTH
HACIIEJOBAHU, CLEIUIEHHOTO € NOJIOM», «KapuoTunel 4enoBeka U JKUBOTHBIXY,
«Buapl m3menunBoctH», «MoaudukalmoHHas U3MEHUYMBOCTLY, «HacienoBaHue
pe3yc-paktopa», «I'eHeTuka rpymnm KpoBu», « MyTalmoHHasi U3BMEHUYHUBOCTH.

OOopyaoBanue: Mojenu-amuinKanun  «MOHOTHOPUIHOE CKPEIUMBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct
XPOMOCOMY, MEKPOCKOM M MUKpoIpenapar «/{po3odunay (Hopma, MyTauuu Gopmsl
KPBUTBLEB U OKPACKH Tena), repOapuii «I opox moCceBHOMY.



JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

JlabopatopHas paGota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHAHOIO M
JUTMOPUIHOTO CKPEIIMBAHKS Y APO30(UIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlabGopatopHas pabota Ne 6. «M3yueHne MOAM(PUKAIIMOHHONW U3MEHYMBOCTH,
[IOCTPOCHHUE BAPHALMOHHOI0 Psifia M BAPUALIMOHHON KPABOI.

JlaGoparopHas padotra Ne 7. «AHanmu3 MyTanuil y Apo30(Hibl HA TOTOBBIX
MUKpOIpenaparax.

[Tpaktnueckas padbora Ne 2. «CoCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Centekuust opranusmMoB. OCHOBbI OHOTEXHOJIOT M.

Cenekums Kak HaykKa M MPOLECC. 3aPOXKIACHUE CEIICKUMU W JTOMECTUKALMSL.
Yyuenne H. Y. BaBuioa 0 neHTpax NpOMCX0KIEHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pacteHuii. LIEHTPBI NPOMCXOKACHUS TOMALTHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCoBbIA U MHAMBUAYAIbHBIA OTOOPHI B
CCJICKUMU PACTEHUM M >KMBOTHBIX. OLEHKA 3KCTEpbEpa. BIM3KOPOACTBEHHOE
CKpelMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, nnu rudpuaHas cuia. HepoACTBEHHOE CKPELIMBAHUE — AyTOPHIMHT.
Otnanénnas rubpuauzanus u € ycnexu. FICKkycCTBEeHHBII MyTareHe3 v oJayYeHUe
MOJIATTIOUAOB. JIOCTVIKEHUS CENEKLIIMA PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOU3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW JIHK u TpaHcrenHeix opranmsmoB. KnetouHas
UHKeHeprs. KirleTounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHHUE PACTECHUIA.
KiioHupoBanue BBICOKOMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue ®M - dtudyeckue — npodmemel. MO —  reHeTHuecku
MOJA(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. U. Basunios, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuity, «[Iopoasl TOMAMHUX >KUBOTHBIXY», «COPTA KyJIbTYPHBIX
pactenuiiy, «OrtnanéHHas rudpuauzanusy, «PadoTsl akagemuka M. ©. MiBaHoBay,
«[Momunnongus», «OOBEKTH OMOTEXHONOTHMY, «KIIETOUHBIE KYJIBTYpPhl U
KIIOHUPOBaHKey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O0opytoBaHUE: MYJISIKU TUTOA0B U KOPHEIIOA0B AUKUX (JOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repdapuii « CebCKOX03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHbIe 1 NpaKTH4YeCKHE PadoThI:

OkcKkypeust «OCHOBHBIE METOABI WM JOCTHXKEHUS CEIEKIUU PACTEHUNA W
JKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, IJIEMEHHYFO bepmy,



COPTOMCHBITATENBHBIA ~ YYAaCTOK, B TEIUIMYHOE XO3AHWCTBO, Ja00PaTOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

11 KVIACC

Tema 1. JBosrOMOHHAsSE OHOJIOTHS.

[TpeAnoceiIKn BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOpUU. DBOIHOLMOHHAS
TEOpUst U €€ MECTO B OMOJIOrMH. BIusiHUE SBONIOLMMOHHON TEOpUM HA Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzETENBCTBA  3BONMKOLUMMU. [1aleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJICOHTOJOTHYECCKOH JIETONUCH, MEPEXOAHBIE (DOPMBL
Bbuoreorpapuueckue: cxoacTro U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M Pa3iMuvsi SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIC OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH W OCHOBHBIX META0OJMYECKMX MYyTEH y BCEX
OPraHHU3MOB.

OpomonuonHas  teopuss Y. JlapBuHa. [IpeAnoChbuUIKM BO3HUKHOBEHUS
JapBUHU3MA. JIBHXKYIIWE CHIBI SBOJIIOLUMM BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPH OIPAHUYECHHOCTH PECYPCOB, HEOMPEACTEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CylECTBOBAHKE, €CTECTBEHHBINA OTOOD).

CunTeTnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MOTOKEHHSI.

Muxkpospontonus. [Tomysanus Kak eIMHUNA BUAA U SBOJTFOLIUN.

JIBrokymme cuibl ((pakToOpbl) SBOJIFOLMKA BHIOB B MpUpoae. MyTalMOHHBIN
OPOLECC U KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSMOHHBIE BOJIHBI WU JAPEHd
IeHOB. M305suums 1 Murpanusi.

EctectBeHnblii 0TOOp — Hampaenstommii  gaktop sBomronun. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoONEHHOCT, OPraHu3MOB Kak pe3ysbTar 3BOOUMU. [IprMepsl
NPUCTIOCOOJICHH y OpraHnu3MoB. ApoMop(03bl U UAMO-aAANTALH.

Bun wu BupooOpazoBanme. Kpurepunm Buga. OCHOBHBIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, 3KOJI0rMYECKOE.

Makpospontonusi.  DopMmbl  3BOMOLMK.  (PUIETHYECKAS, JAUBEPreHTHAs,
KOHBEPIreHTHAs, MapajenbHas. HeoOpaTHMOCTh 3BOIOLUY.

[TpoucxoxacHre OT HECNEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaIAaLus.

JlemoHcTpanum:

[Toprpetsr: K. JInnnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, ©. Mromiep, A. H. CeBepuos.



TaOnuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOro MUPA HA 3eMIIEY, «3apObIIIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIA 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHIN,
«MHorooOpaszue  mopona  KUBOTHbIX»,  «llomymsimuwy, — «MyTanuoHHas
WU3MEHUYMBOCTEY», «Apomopdo3el», «HWmmoamantammm», «OOwmias aereHepanusy,
«/IBmokymme cuiel dBomonum», «Kapra-cxema Mapupyra nyrewmectsuas Y.
HapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPaA30BaHKE), « IKOJOTHYECKOE BUI000PA30BAHKEY.

OOopyaoBaHue: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJEKIus: «lIpuMepbl 3alMTHBIX MPUCIOCOOJICHUN Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb anrmukanus «llepexkpéct
XPOMOCOMY, BIAXKHBIE MTpenaparsl «PazBurtre HACEKOMOToy, « Pa3BUTHE JIATYIIKWY,
MuKpomnpenapar «Jpozoduiia» (Hopma, MyTanuu (GOpMbI KPbIJTLEB K OKPACKHU TENA).

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OThI:

JlabGopatopnas padora No 1. «CpaBHeHuE BUJOB MO MOP(OJOTHUYECCKOMY
KPUTEPHUIOY.

JlabGopatopHas padota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU HaA 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apOXKAECHHUM >KU3HU. HayuHble THIOTE3BI
BO3HUKHOBCHHUSl >KM3HM Ha 3emiie. a0MOreHe3 M TMaHCIEPMUs. XHUMUYECKas
3BOJIIOLMS. AOWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIIECTB W3 HEOPraHWYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKACHAE XUMUYECKON 3BOJIFOLMHU. HavanbsHbIe STans
Ounonornueckoi sBomoumu. ['mnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLMS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue xu3Hn Ha 3emiie mo spam U nepuogam. Karapxei. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEpUOABL. KEMOPHICKUH,
OPIXOBHUKCKH, CUITy PUHACKUN, TEBOHCKUI, KAMEHHOYT OJIHBIN, IIEPMCKUI.

Meso3oiickas 3pa U €€ NePUOabl: TPHACOBBIN, FOPCKUA, METIOBOA.

KaiiHo3olickas »2pa W €€ [epuoAbl. MAJICOTCHOBBINA, HEOICHOBBINH,
AHTPOTIOT€HOBBIH.

XapakTepucTUKa KIMMaTa UM TEOJIOTMYECKUX MPOLECCOB. OCHOBHBIE 3Tarlbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBJICHUE, paCUBET U BBIMUPAHUE TPYIII )KMBBIX OPraHU3MOB.



Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHuEe 3BOMOUUU. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHuii o
OPOUCXOKACHAN 4YeNOBEKA. MeToIbl HM3y4YeHHWs aHTpornoreHe3a. CxOoAacTBa M
PA3IAYMS YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JIBrokymue cuiibl ((pakTophl) aHTponorene3a. HaciaeacTBeHHAsS HK3MEHYUBOCTh
U €CTECTBEHHBII 0TOOp. OOHIECTBEHHBIH 00pa3 >KW3HU, M3TOTOBJICHUE OPYIUi
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONMUTEKH, UemoBek
yMmenblid, Yenoek npsaMoxomawmid, YenoBek HeaHICPTAILCKUM, UYenoBek
pasyMHbIii. Haxonkm MCKOmaeMbIX OCTATKOB, BPEMSI CYIIECTBOBAHHWs, OO0JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPY IS

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPOMECOUAHAS
(eBpasmiickas),  Herpo-aBCTpajioWjHas  (PKBaTOpUaibHAs),  MOHTOJIOWHAS
(a3uarcko-aMepuKaHckasi).  UepTel  NPUCHOCOONCHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputuka pacuzma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlacrep, A. K. Onapun, C. Mumep, I'. HOpu, Y.
JlapBuH.

Tabmuuel 1 cxeMmbl: «Bo3HukHoBeHHE COJIHEUHON CHUCTEMBI», «Pa3BuThe
OpraHMYecKoro mupa», «PacturenbHas KineTka», <«KWMBOTHAI  KIETKay,
«[TpokapuoTnueckas kieTka», «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPaAy,
«CpaBHEHHE AHATOMMYECKHX YEPT CTPOCHHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOIO 4YENOBEKa», «JlpeBHelue nmoamy», «Jpesaue moany, «llepBeie
COBPEMEHHBIC JTFOAN», «YET0BEUECKUE PACHY.

O6opynoBanue:  myasokn  «[Ipoucxoxnenne — demoBeka»  (OHOCTHI
ABCTPAJIONIUTEKA, TMUATEKAHTPOIA, HEAHJAEPTablla, KPOMAHBOHIA), CIENKA WU
300paKCHHUsST KAMEHHBIX OPYAMI MEPBOOBITHOTO YENOBEKA (KaMHH-YOMMEPHI,
pyOmna, ckpeOna), TreOXpOHOJIOTHYECKAs TaOnuila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe 1 NPAKTHYEeCKHE PA0OTHI:

[TpakTyeckas padora No 1. «M3ydyeHHE MCKOMAEMbIX OCTATKOB PACTEHHHA W
JKUBOTHBIX B KOJUICKIUSX).

OKCKypcHsl «OBOJIONMS OPraHUYECKOro mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKpY>KaOIIas cpeaa.



DKOJIOTHS KaK HayKa. 3aa4¥ U Pa3dciibl SKOJIOTAA. METOABI 3KOJIOTHUYECKUX
UCCJICIOBAHMA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OWMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Knaccuukanus SKOJOTHUECKUX (DAKTOPOB:
abMOTHYECKHE, OMOTMYECKME M AHTPOIMOTEHHbIC. JleHCTBHE SKONOTMYECKHX
(hakTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (PaKTophl: CBET, TEMIIEpATypa, BAAKHOCTh. DoTONEpHOAN3M.
[IpucnocoOneHust  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
broJIornyeckue puTMHL.

buotnueckue pakropsl. Buabl OMOTHYECKMX B3aUMOICHCTBII: KOHKYPEHLIMS,
XUIIHUYECTBO, CMMOMO03 M ero ¢opmbl. [lapasutusm, Koonepauus, MyTyaau3M,
KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIM3M, HEHTPATU3M.
3HaueHue OMOTHMYECKMX B3aUMOJCHCTBHIA /il CYIIECTBOBAHWS OPraHU3MOB B
OPUPOJHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKH monyiasuud. (OCHOBHBIE —MOKa3aTeNnu
NOMYJISIAKA.  YACIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISLHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toprpetsl: A. 'ymOonbar, K. @. Pynse, 3. ['ekkens.

TaGnmuupl m cxembl: kapra «lIpuponnbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®ortonepuomuzmy», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUMKA UH(DY30pun-Ty Penbkny, « [ InnieBrpie nenm.

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OTHI:

JlabGoparopnas padota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUA U3
pPa3HbIX MECT OOUTAHHUS .

JlaGoparopHas padora Ne 4. «BnusiHue cBeTa HA POCT U PA3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTryeckas padora Ne 2. «I1oacdér MIOTHOCTH MOMYJSUUI Pa3HBIX BUAOB
pacTEHUIN.

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKHEe CHCTEMBI.

Coo0mecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBA,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBI). [loHatme 00 »skocucremMe u
ounoreoneHoze. DOYHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB U MOTOK SHEPTUM B HKOCUCTEME.
Tpoguyeckue (MUIIEBBIE) YPOBHU 3KOCUCTEMBI. [IHieBbie nenu u ceTu. OCHOBHBIE
MOKA3aTeIM 3KOCHCTEMBL. OMOMacca, MPOAYKLHs. OKOJOTMYECKHE MHPAMUIBL:



OPOAYKIMH, YWCICHHOCTH, Ouomaccel. CBOHCTBA 3KOCHUCTEM. YCTOWYMBOCTb,
camoperyJisinus, pazButue. CyKIECCHSI.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WJIA IUPOKOJIACTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe u X03sHCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (¢akTop ycTOHUMBOCTH 3KOocHCTeM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepuaackoro o Ouocdepe. ['panunpl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBo U ero (QyHKuU. OcoOCHHOCTH OHOchepsl Kak
rI00ATbHOM 3KOCUCTEMBL.  [IMHAMUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTtsl BenIeCTB 1 OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIJIEPOA,
a30Ta). 30HAITBHOCTBL Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoreuecTBO B OMochepe 3eMin. AHTPONOTrEHHbBIE U3MEHEHUS B OMOC(EpE.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocymecTBOBaHHE TPUPOIBI M UuenoBeuecTBa. CoxpaneHue OnopasHooOpasus
KaK OCHOBa ycroilumBocTH Owmocgepbl. OCHOBA palMOHAIBHOTO YIPABICHUS
OPUPOIHBIMH PECYPCAMM M UX UCHOJB30BaHUE. JoCTKEHUST OMOJIOTAN M OXpaHa
PUAPO/IBL.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. Y. BepHaackui.

TaGmuupr u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB W CTPYKTYpPay,
«[Ipupoanbie coobwmecTBay, «llenu nHUTaHus», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIECA», « DKOCHCTEMA
XBOMHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AHTPONOTCHHBIE BO3JICHCTBUS HA MPUPOAY», « BaskHEH e NICTOYHHUKH 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJY, «[louBa — BakHeiias coctapistomas ouochepon,
«®akropel  gerpagaumu  nouB»,  «llapHukoBblii  3(dekr»,  «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepr»y, «OOmas crpykrypa Ouocdeps,
«Pacnipoctpanenne xm3Hm B Omocdepe», «O30HOBBIA 3KkpaH Ouocdepsiy,
«Kpyrosopot yriepoaa B duocheper», « KpyroBopot a3ota B IpUpOAEY.

OOopynoBanue: MoJenb-anmuKkanus « Tunuunaele OMOLEHO3bD», repOapuid
«PacTtutenbHbie cOO0IECTBAY, KOJUIEKIUKA «brOoIIeHO3», « BpenuTenn BaxkHEHIIAX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYPY», repOapru U KOJJIEKIMU PACTEHUI U 5KHBOTHBIX,
NPUHAUICKALIME K PA3HBIM SKOJIOTMYECKUM IPyIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®enepanun, H300pAKEHUS OXPAHICMBIX BHJIOB PACTCHHA W
YKUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA TIPOITPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBarOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYAIOMIMMUCS MpOTrpaMM  CcpeaHero  oluiero  oOpa30BaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKkType JUYHOCTHBIX PE3YJLTATOB OCBOEHUS Npeamera «bHoJIorusy
BBIJICTICHBI CIEAYIOIUE COCTABJISIOIIME. OCO3HAHWE OOYYAOIIMMUCS POCCUHCKON
IPAKIAHCKON UIEHTHYHOCTA — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNPENCICHUID, HAIMYME MOTHBAUMM K  OOy4YeHUI0  OHWOJIOTHH,
LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAMLUMH PAa3BUTH OHOJIOTHYECKOTO
3HAHHUSI, TOTOBHOCTh M CIMOCOOHOCTh O0YYaromMXcs PYKOBOACTBOBATHCS B CBOCH
NEATENIBHOCTA IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, MPUCYIIAMH CHUCTEME
OMOJNOrMYECKOT0  00pa30BaHWs, HAIMYME HKOJOTHUYECKOTO MIPABOCO3HAHUS,
CHOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «bUomorus» AOCTUTaroTCs B
€AMHCTBE Y4YeOHOM W BOCHOUTATEIBHONW JEATENBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, ACTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOPMaMu
NOBEICHUS W CHOCOOCTBYKOT MpOILECCaM CaMOMO3HAHMS, CaMOBOCIHATAHUS W
CaMOpa3BUTHsA, Pa3BUTUd BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY W IPABOIOPAIKY, YETOBEKY TPyJa U CTaplIEMy MOKOJIEHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO W
TpaguLMsM MHOTOHAIMOHAIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaTbl OCBOCHUs yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAKOIIMXCSl PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPECHHEH TMO3MLIMEH JIMYHOCTH, CHCTEMOH LEHHOCTHBIX
OpUECHTALMMA, TMO3WTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSAM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBJICHUI
BOCIIMTATENIBHON AEATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpazkaaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYaOIIErOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBRA,



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEH, YBAYKEHUE 3aKOHA
U IIPaBOINOPAIKA,

TOTOBHOCTb K COBMECTHOM TBOPYECKOM NEATENBHOCTH MTPHU CO3AAHUA YUEOHBIX
OPOEKTOB, PCIICHUM YyYE€OHBIX W TO3HABATEIBHBIX 337a4, BBINOJHEHUU
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYH) TMMO3UIMI0 MO OTHOIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YUYHUTHIBATH B CBOMX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JHOAEH ¢ Pa3HBIMU YOESKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM MTOJIOYKEHUEM

FOTOBHOCTb K COTPYAHHYECTBY B IPOLIECCE COBMECTHOIO BBITOIHEHUS
y4EOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX —3a4a4, YBAKHUTEIBHOTO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTH K TYMaHUTApHON ¥ BOJOHTEPCKOMN AEATENBHOCTH,

2) IaTPUOTHYECKOI0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTH POCCUHCKON TPaXKAaHCKON UICHTUYHOCTH, TAaTPUOTU3MA,
VBOKEHUS K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH miepea PoauHOM, roproctu
3a CBOMl Kpail, cBOXO PoauHy, CBOM A3BIK M KYJBTYPY, NMPOLUIOE W HACTOSAILIEE
MHOTOHAMOHAIBHOI0 Hapoaa Poceuu,

[IEHHOCTHOE OTHOIIEHHWE K IPUPOJHOMY HACIIEAWIO U NMaMATHUKAM [MPUPOLIEL,
NOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KCHHIO M 3ammre OTeyecTBa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE ITYXOBHBIX IEHHOCTEN POCCHIICKOI0 HApOIa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMBU HA OCHOBE
OCO3HAHHOTO MPHUHATHASA LEHHOCTENM CEMEHWHOW JKA3HU B COOTBETCTBHUH C
TpaguuMsaMHu Hapo1oB Poccun;,

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHUE K MUPY, BKJIKOYas 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECCKOrO TBOPYECTBA, CIIOPTA, TPY A, OOMIECTBCHHBIX OTHOIICHHUIA;



NOHMMAHWE SMOLMOHATBHOTO BO3JACHCTBHUS KUBOM MPUPOABI U €€ LEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuyeckoro BocnuTaHHs, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJyYHs:

MOHUMAaHUE U pean3alys 310pOBOTo U 0€30MacHOro o0pasa >kKu3HH (310POBOE
NUTaHKE, COOTFOIEHUE TUTUEHNYECKUX MMPABUI M HOPM, COATAHCUPOBAHHBIN PEKUM
3aHATAA W OTHbIXA, PEryjspHas (U3NYECKas AaKTUBHOCTB), OEpPEXKHOrO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PM3MUECKOMY W
NICUXUYECKOMY 3/I0POBBIO;

NOHAMAHWE ILEHHOCTH TPaBWJ WHAWBHAYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHKS B CUTYalMX, YTPOKAKOMIMX 3A0POBBIO U JKU3HH JIFOCH;

OCO3HAHUE MOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (YHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMATBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

UHTEPEC K PA3MUHBIM chepaM Tpo(PecCHOHAIBHON NEATENBHOCTH, YMEHHE
COBepLIaTh OCO3HAHHBIA BBIOOpP Oyaymieidd mnpodeccuu W peaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHWID W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

3KOJIOTHYECKH 1ENIECO00PA3HOE OTHOIIEHUE K TPUPOJIE KAK HCTOYHUKY >KA3HH
Ha 3eMJIE, OCHOBE €€ CYIICCTBOBAHUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJIBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KarOIEN CPENBI,

OCO3HaHUE TIO0AITBHOTO XapaKTeEPa JKOJIOTMUYECKHAX MPOOIEM WM MyTed HX
peLeHus;

COCOOHOCTB UCTIOB30BATh MPUOOPETAEMBIEC TIPY H3YUYEHUN OMOIOTHHT 3HAHUS
M YMEHUs TpU peuiecHHH OpoOlieM, CBA3aHHBIX C  PalMOHAIBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOICHUE  TPaBWJl  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHCTEMAX, OXPAaHy BHJOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HEMIPUATHE NCHUCTBUM, IPUHOCAIINX BPEI OKPYIKAFOILIEN IPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOIATOMPHUATHBIE SKOJOTUYECKUE MOCIEACTBUS
MPEIITPAHUMACMBIX AEHCTBUI U IIPEAOTBPAIATH UX;

HaJMYue Pa3BUTOrO 3KOJIOTHYECKOT0 MBILUIEHUS, YKOJIOTUYECKON KYIIBTYPHIL,
omnbITa NEATENBHOCTH JKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUSA
PYKOBOJCTBOBATbECSI MUMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
[PAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUYECKON IEATEIIBHOCTH SKOJIOTMYECKOM
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI 0 NO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMATIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YHMTATEIBCKOW KYJIBTYPHl Kak CpeacTBa
B3aUMOJIENCTBUSA MEX Y JIFOABMH U MO3HAHUA MUPA,

MOHUMAHWE crneiupukn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ Poju B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILIEHHUS, CO3[aHWUU LEIOCTHOTO
NPEICTABICHUS. 00 OKPYXKAKOUIEM MUPE KaK O €IMHCTBE MPHUPOABI, YEJOBEKA W
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH W pelieHHH MpoOaeM
COXPaHEHMs PUPOJIHOIO PaBHOBECHH,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHIIM3ALUU:
00eCrnieYeHNsT HOBOTO YPOBHSI PA3BUTHs MEAWLMHBI, CO3aHUE MEPCICKTUBHBIX
OMOTEXHOJIOTHIA,  CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MepexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHATIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB M (POPMHUPOBAHMIO HOBBIX CTAHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOWICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHATIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUpPyeEMOid
P U3YUYECHUH OMOJIOTHH,

[MOHUMAHKUE CYLIHOCTH METOJOB IMO3HAHUSA, UCTIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTM WCIOJb30BATh TMOJYYaCMbIE 3HAHWA Ui aHaou3a |
OOBSICHEHMSI SIBIEHUI OKPYXAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarb OOOCHOBAHHBIE 3aKJIKOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
MMEROLIMXCS JAHHBIX C LENBIO MTOIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWOJIOTMYECKUE 3HAHMS IS
petmeHust npoOIEM B PEalbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHUE LEHHOCTH HAYYHON HEATENBHOCTH, TOTOBHOCTH OCYILECTBIATH
MPOCKTHYIO M UCCIIEA0BATENBCKYIO AEATENBHOCTh HHANBUAYAIBHO U B IPYIIIE;



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWIA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yabTaThl OCBOEHUS ydyeOHOro mpeamera «buomorus
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PECHUS O0YyYaArOLIMXCS
MEXIACUMIUITMHAPHBIE (MEKIPEAMETHbIE) OOLICHAYYHBIE TIOHATHUS, OTPAXKAFOIIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W CHCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BELICCTBO, SHEPTUS, SBJICHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
WCCJICIOBAHKE, HAOMIOACHHE, U3MEPEHUE, SKCIEPUMEHT U IPYTHX ), YHUBEPCATbHBIE
y4deOHbIE JEHCTBUS  (MO3HABATENBHBIC, KOMMYHHKATHUBHBIC, PETYJISATUBHBIE),
oOecrneunBaronme GopmMupoBaHue GyHKIIMOHAIBHONW IPAMOTHOCTH M COLMATIBHOM
KOMIOETEHIIMA ~ O0y4arolMXCs, COOCOOHOCTh  OOY4YAKOIIMXCS  MCMOJIb30BATh
OCBOEHHBIC MEKANCLMIIJIMHAPHBIC, MUPOBO33PEHUECKUEC 3HAHHUS M YHUBEPCAJIbHBIE
y4eOHbIC ACHCTBHS B MO3HABATEILHON U COLMATBHON MTPAKTHKE.

MeTanpeaMeTHBIE PE3YNIbTATBl OCBOEHUS MPOrpaMMbl CPEIHErO OO0WIEro
00pa3oBaHusl TOJDKHBI OTPAXKATh:

OsBnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AeCTBHAMM:

1) 6GazoBbIe JTOrHYECKUE ACHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmu, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSMHA ),

ONPEACTATh LEAN ACATEIBbHOCTH, 3a/aBas MMAPAMETPbl W KPUTEPHHA HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

MCIOJIb30BaTh OMOJOTHYECKHAE OHATHS JUIsl O0OBICHEHUsT (DAKTOB U SIBJICHUMN
JKABOM NIPUPOABI;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHOYKTHBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHSATHh CXEMHO-MOJICIIbHBIE CPEACTBA I NPEACTABICHHUS CYLIECTBEHHBIX
CBA3CH M OTHOLICHWIA B W3YYaeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKXKe
OPOTUBOPEUYMI PA3HOrO0 POJA, BBISBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
MCTOYHUKAX,



pa3padaTeiBaTh MJaH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a WMEIOIMXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKHU MOCEACTBUAN ACITETbHOCTH,

KOOPAMHHUPOBATH U BBIMOIHATE PaOOTY B YCIOBHIX PEATIBHOTO, BUPTYATBHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC HCCJICA0OBATEIBLCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMH YUEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaEM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUTO
PA3IAYHBIX METOJOB MO3HAHUS,

WCIOJb30BaTh PA3JMYHbIC BUABI JEATEIIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M NPUMEHEHUI0 B Y4E€OHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBIA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3aJauud B 00Pa30BATEIBHOM
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUMOTE3Y €€ PEIICHUS, HAXOAUTh QPTYMEHTHI JJIs1 TOKA3aTENbCTBA CBOMX
YTBEPKACHUIN, 331aBaTh MAPAMETPHI U KPUTEPUH PELLICHUS,

AQHAJIM3MPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7auyd  PE3yJIbTarhl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYILECTBIIATh LEJICHANPABICHHBI MOUCK MEPEHOCA CPEACTB M CHOCOOOB
JEHCTBUS B MPOECCHOHAIBHYIO CPEY;,

YMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEECATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE WJCH, MPEUIararb OPUTMHAIBHBIE TOIXOAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI ¥ 337a49M, TOMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX NCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOrO
nocoOus, HAY4YHO-NOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHbBIX, B WHTEpHETE), aHAIM3HPOBAThH
WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTUUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCT;



(opMynupoBaTh 3a0POCHl U MPUMEHSATH PA3IMYHbIE METOMbBI MPH MOUCKE W
otOope OMOJIOTHYECKON MH(OpPMAIK, HEOOXOAUMOM ISl BHIMOTHEHUST YUEOHBIX
3ajay;

npuoOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO UCMOJB30BaHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OpPMY  MPEACTABIICHUS
Ounonornueckoit nHGopManuu (CXeMbI, TPAPUKHA, TUArPaAMMBI, TaOJIALBI, PUCYHKA U
Apyroe);

UCIOJBb30BaTh HAYYHBIA S3BIK B KayeCcTBE CpeAcTBAa mnpu padoTe ¢
Ononornueckoii MH(pOpPMaUMEH: TNPUMEHATH XUMHUYECKHE, (PHU3MYECKHE W
MaTEMaTHYECKAE 3HAKH W CUMBOJIBI, (POpMyIibl, aOOpEeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HArSAHOCTH;

BIQJCTh  HABBIKAMM  PAcClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIISATE KOMMYHUKALIMA BO BCEX c(hepax »KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXXIACHHS OTHOCHUTEIBHO BBINOJHEHHS MpPeIaracMon
3a/1a4M, YUYUTHIBATH UHTEPECHl U COMIACOBAHHOCTh MO3MILMIA APYTUX YYACTHHUKOB
JMaJIora Wk JUCKYCCHN ),

pacro3HaBaTh HEBEpOabHBIC CPEACTBA OOLICHWs, MOHUMATh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(PIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIIECHWS W B3aUMOJCHCTBHS, MOHUMATh
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHAE K COOECETHUKY
U B KOPPEKTHOU (popMe PopMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTUYHO M3J1araTh CBOKO TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W MCIOJIB30BaTh MPEUMYLIECTBA KOMAHAHOW M MHIMBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTUUYECKON MTPOOIEMBI, 0OOCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHa KOJUICKTHBA,

OPUHAMATHL L€ COBMECTHOH  JEATENIBHOCTH, OPraHW30BBIBATH W
KOOPAVMHHUPOBATH JEUCTBUA 110 €€ IOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,



pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3yJbTaThl
COBMECTHOI paboTHl,

OLICHUBAThH KAYECTBO CBOCTO BKJIAZA U KAKIOT0 YYaCTHUKA KOMaHbl B 0OIIWI
PE3YABTAT MO pa3pabOTaHHBIM KPUTEPHSIM,

npeiaraTb HOBBIC TPOCKTHI, OLEHWBATh WACH C TO3WULUH HOBH3HBI,
OPUTHHAJBHOCTH, MPAKTAYECKON 3HAUUMOCTH,

OCYLIECTBJIATh TO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B PA3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATABHBIM.

OByageHHne YHUBEPCAJbHBIMHA PeryiSTHBHBIMH JeliCTBUSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJIEM H HX
PELIEHUS B )KU3HCHHBIX U YUEOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHAX W TMOCTYIKAaX MO OTHOLICHHIO K >KMBOH MPHUPOJAE,
CBOEMY 3J0POBBIO U 3I0POBBI) OKPYIKAOLLIHUX;

CaMOCTOATENBHO OCYIUECTBIISATH MO3HABATEIBHYIO NEATEIIbHOCTD, BBISBIISATH
npoOJIEMBI, CTaBUTh U (POPMYJIUPOBATL COOCTBEHHBIC 3aa4l B 00pa30BaTEIIbHON
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENTEHO COCTABIATH MJIAH PELIEHUS TPOOIIEMBI ¢ YUETOM UMEOLINXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacIMpsITh paMKH y4€OHOTO MPEIMETA HAa OCHOBE JIMYHBIX MTPEAMTOYTEHUH;
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OLICHUBATb TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUID MIMPOKOH JPyAMLIMHA B
pPa3HbBIX O0JIACTAX 3HAHWMNA, TMOCTOSIHHO TOBBIIATH CBOM 0Opa3oBaTENbHBIA W1
KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACATEIIBHOCTD,
OLICHMBATbH COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIQJICTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn  Kak  OCO3HAHWs
COBEPIUAEMBIX JEHCTBUA M MBICTUTENBHBIX IPOLECCOB, WX PE3YJIbTATOB M
OCHOBaHWi, MUCMOIB30BaTh NPUEMBI PEIICKCHM /Il OLUEHKM CUTYallWH, BBIOOpa
BEPHOT'0 PELICHUS,

YMETh OLICHWBAaTh PUCKM W CBOCBPEMECHHO NPUHUMATH PEIICHUS MO WX
CHUKEHUIO,

OPUHAMATh MOTHUBBI M APryMEHThl JPYIHX MPU aHAU3E PE3YIbTaTOB
NEATENBHOCTH,



3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTh MOHUMATh MUP € TIO3ULMK APYTOro YeIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3yabTaThl OCBOCHHs mnporpaMMmbl COO mno OMONOrMM Ha
0a30BOM YPOBHE BKJIIOHAKOT CIEHUPHUECKAE U YUeOHOT0 npeaMeTa « brosIorus
HAYYHbIC 3HAHWS, YMEHHUS U CIOCOObI NEHCTBUI MO OCBOCHUIO, MHTEPIPETALNN U
npeoOpa3OBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYCHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHbIX YUYEOHBIX CUTyalHsX, a TAKKE B PEAIbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Owosiorueid. B mporpamme mnpeameTHbIE
PE3yAbTaThl IPEACTABJICHBI 10 TOAaM O0YYCHHSI.

[IpeaMeTHBIE pe3yapTaThl OCBOCHUsL yueOHOro npeameta «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHMS, O BKJIAAE POCCHHCKUX W
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
YKU3Hb, KJIIETKA, OPraHu3M, METa00IM3M (OOMEH BELIECTB W MPEBPALLECHUE SHEPTUN ),
roMeocTas (CaMOperyJisiiiisi), YPOBHEBas OpraHM3alus JKUBBIX  CHUCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHMS ), HACIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs,
MYTAUMOHHAs, LECHTpPaJIbHAs JOTMa MOJICKYJISpPHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTooOpasusi u
MPOUCXO0XKICHUS KyIbTYpHBIX pacTennii H. Y. BaBuiiora), onpeaensaTh rpaHUilbl UX
NPUMEHUMOCTH K >KABBIM CHCTEMAM;

YMEHHE BIAJCTh METOAAMH HAYYHOTO MO3HAHMS B OMOJIOTUW: HAONIOACHHUE U
OMMCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOrMYECKOTO SKCIIEPUMEHTA, BBIIBHYKEHUE TUTIOTE3BI, BBISIBJICHUE 3aBUCUMOCTH
MEXKIY HCCIAEAYEMBIMH BEITMYMHAMHU, OOBICHEHHE MOJYUYEHHBIX PE3YJIbTATOB,
MCIOJb30BaHHBIX HAYYHBIX MMOHATHIA, TEOPUIl U 3aKOHOB, YMEHHUE JI€TaTh BBIBOIBI
HA OCHOBAHWH IMOJIYYECHHBIX PE3YJIbTATOB,



YMEHHE BBIJCIATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK NPOKAPUOT U
3YKapuOT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB M MPEBPALICHUS SHEPIUHM B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAVNBUAYAIBHOIO Pa3BUTUSl OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHATH MOJIYYEHHBbIC 3HAHUS IJI1 OOBSICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U ABJICHWUN, I NMPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecreueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPYKAOLICH
OPUPOIHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOIb30BAHUS TOCTHXKECHU I
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA  UIsl  PallMOHATILHOTO
IPUPOIONOIB30BAHUS,

YMEHHE PEIIaTh JJICMECHTAPHBIE TEHETMYECKHE 3aJa4d Ha MOHO- H
OUTMOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTMOPUIHOTO CKPELIMBAHMS JJsl MPEICKA3aHHUS HACICAOBAHMS MPU3HAKOB Y
OPraHU3MOB;

YMCHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHUYECKHE PadOThI, COONIOAATH
npaBusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM,

YMECHHE KPUTHYECKM OLEHUBAaTh MW WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHUS, BKIIOYAMOIIYK) T[CEBIOHAYYHBIC 3HAHHUS U3
PA3IAYHBIX UCTOYHHUKOB (CPENCTBA MACCOBOH MH(OPMALMK, HAYYHO-TOMYJISIPHBIC
MaTepuaibl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHH,
MEMIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCHMEHHBIE M YCTHBIE COOOLICHMS,
00001as OUOJIOTMYECKY0 MH(POPMAILIMIO M3 HECKOJIbKMX MCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OUOJIOTHH.

[TpenMeTHbIE pe3yabTaThl OCBOCHUsT yueOHOro npeameta «buonorus» ¢ 11
Kiacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA U HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOe)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PaCKPBIBATh COACP)KaHNE OUOIOTMYECKAX TEPMUHOB U TIOHSTHIA: BU/,
NOMYJISIIKS, TEHO(POH, 3BOJIOLMS, ABWKYIIME CUIBl ((PAKTOPBI) 3BOJIOLMH,
IPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000PA30BAHUE, DKOJIOTHYECKUE (DAKTOPSI,
DKOCUCTEMA, TMPOAYLCHTH, KOHCYMEHTbI, PEAYLECHTbl, LEMNA MHUTAHHUSA,
AKOJIOTUYECKas MUpaMua, OMOreoneHo3, onocdepa,



YMECHHE W3JIaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBuHA, CHHTETMYECKAash TEOPHsS OBOJIOLMK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaBHbIX HaMpaBiICHUN U
nyteid >Bosmoimn A. H. Ceepriora, yuenus o ouochepe B. M. BepHanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUMOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIACAYEMBIMH BEITMYMHAMHU, OOBICHEHHE MOJYUYEHHBIX PE3YJIbTATOB,
UCTOJIb30BAHHBIX HAYUYHBIX MOHATUHN, TEOPUIM U 3aKOHOB, YMEHHE JA€IaTh BHIBOJIbI
HA OCHOBAHWH IMOJIYYECHHBIX PE3YJIbTATOB,

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKA CTPOEHUS OMOJIOrMUYECKUX
OOBEKTOB: BHIOB, TMOMYJSAUMA, MOPOAYLUEHTOB, KOHCYMEHTOB, PEIYLIECHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO 0TOOpa, BHUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JCHCTBUS SKOJIOTMYECKMX (PAKTOPOB HA OPraHM3MBbI, MEPEHOCA
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOICHHBIX W3MEHEHUI B
BKOCUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEHICCTB M OMON€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSATH MOJYyYEHHBIE 3HAHUS AJisi OOBSICHEHUS OUOJIOTMYECKHUX
MIPOLIECCOB U SIBJICHUN, JUIS NPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecrieueHss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPYKAOLICH
OPUPOHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOJIb30BaHUS JOCTHXKCHUMN
COBPEMEHHOM OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIATh 3JIEMEHTAPHBIC OMOJIOTHYECKUE 334a4d, COCTABIISITH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HKOCUCTEMAX (LICMTA IUTAHHUS ),

YMECHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PabOThl, COONIOAAThH
npaBuia npu padoTe ¢ yueOHbIM 1 1a00paTOpHBIM 000PYI0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COACP)KAHWS, BKIIIOYAIOIIYK) TCEBJOHAYYHBIE 3HAHWS W3
Pa3IMYHBIX UCTOUHUKOB (CPEICTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaiibl),  paccMaTpuBaTb  [JI0OAIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULUIO,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OUOJIOTHH.












