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1. ITosicHUTEJIBLHAA 3ANMUCKA

Pabouas nmporpamma paspaboraHa Ha OCHOBE:

—3akona «O0 obpazoBanuu B Poccutickoit denepamumny, O3 Ne 273 ot 29 nekabps 2012 r.;
—npukaza MunucrepctBa npocseienus Poccuiickoit @enepaunu ot 17 mas 2012r. Ne 413
«O0 yrBepxkaeHUU (eAepanbHOr0 TOCYIApPCTBEHHOIO 00pa3oBaTeNbHOrO  CTaHAapTa
cpenHero odmiero 06pa3oBaHus» ¢ U3MEHEHUSIMU;

—npukaza MunucrepcerBa npocseiienus: Poccuiickoir @eneparuu ot 18 mas 2023 r. Ne 371
«O0 yrtBepxkaeHUM (enepanbHOH 00pa3OBaTENbHONM MPOrpPaMMbl  CPETHEro  OOIIEero
00pazoBaHUs»,

—OOII ocHoBHOTrO cpeaHero oopasoBaHus 00Ie00pa3oBaTebHON IMIKOJIBI MpU [loconbcTBe
Poccuu B ©PT;

—y4eOHOro mIaHa cpeaHero oOmero ooOpazoBaHus OOIIEOOPa30BATEIHHON IIKOIBI TPU
[ToconbcrBe Poccuu B OPI" Ha 2023-2024 y4eGHbIii Tof;

—TIOJIOKEHUSI 0 pabo4yMx MporpaMMax y4eOHBIX IMPEAMETOB, MOIYJEH U KypCOB, KYpCOB
BHEYPOUYHOM eSITeIbHOCTH 00111e00pa3oBaTesibHOM 11K0IbI TIpH [ToconscTBe Poccuu B OPT.

1.1. lesu u 331241 N3y4eHUsi y4eOHOI0 nmpeaMera

Ilens wu3ydyenuss yueOHoro mnpenmera «buomnorus» Ha 0a30BOM YpOBHE — OBJaJi€HUE
00yYaromyMUCs 3HAHUSIMH O CTPYKTYPHO-()YHKIIHOHAILHOW OpPTraHU3aIliy KUBBIX CUCTEM Pa3HOTO
paHra v npuoOpeTeHrne yMEHUN UCII0JIb30BATh 3TU 3HAHUS I TPAMOTHBIX JEUCTBUN B OTHOLIECHUH
00BEKTOB )KMBOW IPUPOJIBI U PELLIEHUS PA3JINYHBIX )KU3HEHHBIX MIPOOJIEM.

Joctuxenue nemu u3yueHust ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTcs pelieHueM CIEAYOIUX 3aau:

—O0CBOEHUE 00YYAIOIMMUCS CUCTEMbI 3HaHUN O OMOJOTMYECKUX TEOPUSIX, YUEHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CAYXKalMX OCHOBOW JUIsl JOPMHUPOBAHUS MPEICTABICHUN
0 €CTECTBEHHO-HAayYHOH KapTHHE MUPA; O METOAAX HAYYHOT'O MO3HAaHUS; CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSAX JKMBBIX CUCTEM pA3HOTO YPOBHS OpPraHMU3allid; BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUY,

—(opmupoBaHue y OOy4YarOUIMXCS I03HABATEIbHBIX, HHTEIJICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce aHallM3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMHM HAayYHBIX B3IJIS/I0B,
ueH 1 MOIX00B K U3YYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy,

—CTaHOBJICHHE y 00ydJaroUuxcs 001el KyabTypbl, (QyHKIIMOHATILHOW IPaMOTHOCTH, pa3BUTHE
YMEHUH OOBACHATH U OLIEHUBATh SBJICHUS OKPYKAIOIIEr0 MHpa >KUBOM MPHUPOJBl HA OCHOBAaHUU
3HAHUH U OMBITA, MOTYYEHHBIX IPH U3YYEHUH OUOJIOTHH;

—(opMupoBaHue y OOYyYalOUIMXCS YMEHUH WIUIIOCTPUPOBATh 3HAu€HHE OMOJIOTHYECKUX
3HAaHMM B MPAKTUYECKOW JIE€ATEIbHOCTH YEJIOBEKA, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

—BOCIUTAHUE YOEXKAEHHOCTH B BO3MOXKHOCTU TIO3HAHUS YEJIOBEKOM KMBOM MPUPOJIBI,
HEO0OXOUMOCTH OEpeKHOr0 OTHOIIEHHSI K HEW, COONIIOIEHUS STHYECKHX HOPM MpU MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

—OCO3HAHHE IEHHOCTH OHMOJOrMYECKMX 3HAaHUM JJIs1 MOBBIMICHHUS YPOBHS HKOJOTHYECKOM
KYJIBTYPBI, JUIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



—MpUMEHEHUE NpPUOOPETEHHBIX 3HAHMW M YMEHHMH B TOBCEJIHEBHOW JKU3HU Ui OLIEHKU
MOCJICICTBHM CBOEH JIESITEIPHOCTH TIO OTHOIIEHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3I0pOBBIO;

—000CHOBaHUE U COOMIO/IEHHE MEP MPOPMIAKTUKY 3a00JIeBaHUI.

1.2. MecTto yueOHOro npeaMera B y4eOHOM IJIAHE HIKOJIbI

B cucreme cpemnero obmiero oOpa3oBanus «buosorus», mzydaemas Ha 0a30BOM YpOBHE,
SABJISACTCA 00s13aTeJIbHBIM y‘-IC6HLIM npeamMeToMm, BXOAAIIUM B COCTaB HpCHMeTHOfI
oOpa3oBatenbHO 001acTH «EcTeCTBeHHO-HAayYHBIE TIPEAMETHI». Y YeOHBIM IJIAHOM Ha € U3y4eHHe
oTBelIeHO 68 y4eOHBIX 4acoB, mo 1 gacy B Hexemto B 10 ull kmaccax COOTBETCTBEHHO.

1.3. YMK yueOHOro npeamera

Buomorus. 10 kxmacc: y4eb, mist o0mieoOpa3oBaTeabHbIX OpraHu3aliiii: 6a30BbId YpOBEHB /
nox pexn. JI.K. bensera u I'.M. JIpimmuna. -7-oe u3a.- M.: Ilpocsemenue, 2020.

buonorus. 11 knacc: yue6. s oOmieo0pa3oBaTeIbHBIX OpraHU3anuii: 0a30BbIid YPOBEHb /
nox pen. JI.K. bensera u I'.M. dpimmuia. -8-oe uza.- M.: Ilpocsemenne, 2021.

2. Conep:xanue yueoHoro npeamera «buosorus»
10 KJTACC
Tema 1. Buosorusi Kak Hayka

buonorust kak Hayka. CBsi3b OMOJOTMM C OOLIECTBEHHBIMH, TEXHHYECKMMM U JAPYTUMU
€CTeCTBEHHBIMM HayKamH, (uiocoduelt, 3TUKOH, 3cTeTuko M mnpaBoMm. Pomnp Ouonoruun B
(dbopMHpOBaHNU COBPEMEHHOIN HaydyHOM KapTuHbI Mupa. Cucrema OMOJIOTMYECKUX HayK. MeTojsl
HO3HAHUS KUBOM IPUPOABI (HAOMIOJEHNE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE, KiIacCU(pUKaIIMs,
MOJIEJIMPOBAaHUE, CTATUCTHUECKAst 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

Ilopmpemui: Y. [lapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabauysr u cxemol: «MeTObI TO3HAHUS )KUBON TIPUPOJIBI.

Jlabopamopnule u npakmuueckue pabomoi:

Ilpakmuueckaa paboma Ne 1. «cnonb3oBaHME pa3IMYHBIX METOJOB NpPU H3YYEHUHU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl H MX OPraHU3AIUA

Kusble cuctembl (OMOCHCTEMBI) KaK IpeaMET U3ydeHus ouonoruu. OTinyne KUBBIX CUCTEM
OT HeopraHuueckoil npupozsl. CBoiicTBa OmocucTeM M UX pa3HOOOpaszue. YPOBHM OpraHU3alluu
OMOCHCTEM: MOJICKYJISIPHBIN, OPraHOUIHO-KJIETOYHBIM, OPraHU3MEHHBIN, MOMYJISAIIMOHHO-BUIOBOMH,
AKOCHCTEMBI (OMOTe01IeHOTHYECKHIT ), OOChepHbI.

JdemoHcTpaumnu:

Tabruywl u cxemol: «OCHOBHBIE IPU3HAKH JKU3HNY, «Y POBHU OpraHU3aIMU KUBOH MPUPOIBI»
Obopyoosanue: moaens monekynsl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHUE KJIETKH

XVWMHUYECKUH COCTaB KJIETKH. XHMHUYECKUE DJIEMEHTBI: MAaKpO3JEMEHTBI, MUKPOIJIEMEHTHI.
Boxga u MuHepanbHble BemiecTBa.  DYHKIMM BOJAbI UM MHUHEPAIbHBIX BEIIECTB B KIIETKE.
[Tonnepkanue 0CMOTHYECKOTO OalaHca.



benku. CoctaB u cTtpoeHne 0emKkoB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHumbie n
3aMEHUMbIE AaMUHOKHUCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpBI O€IKOBOI MOJIEKYJIbI
(mepBUYHAasl, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASL CTPYKTYpa). XMMHUYECKUE CBOHCTBA OEIKOB.
Buonornveckue Qynkmun OenxoB.  PepMeHTH — OuojorMueckue Kartanusatopsl. CTpoeHue
(depMeHTa: akTUBHBIN LIEHTP, CyOcTpaTHas crienupuanocts. KodpepmeHTs.

Burtamunsl. OTinuus GpepMeHTOB OT HEOPraHMYECKUX KaTalu3aToOpPOB.

VYraeBoasl: MOHOcaxapusl (TJr0K03a, pubo3a U Ae3okcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M THoJMcaxapuabl (Kpaxmai, TIJIMKOTeH, LeiUroio3a). buonorndyeckue QyHKuu
YIJIEBOJOB.

Jlumuael:  Tpurmmuepuasl,  ¢ochomunuapl, crepouabl.  ['mapoduasHO-TUAPOPOOHBIE
CBOMCTBA.

Buonornyeckue GpyHKINU JINTUIOB.

CpaBHeHUE YTIIeBOOB, OCIIKOB U JIMITH/IOB KaK HICTOYHUKOB DHEPTHH.

Hyxkneunoseie kucinotel: JJHK u PHK. HykneoTumbl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue u pynkuuu PHK. Bunsr PHK.

ATO®: crpoenue u GHyHKIUH.

[MuTonorus — Hayka o kierke. KnerouHas Teopus — npuUMep B3aUMOJAEHCTBUSA UACH U
(GakToOB B HAy4YHOM IO3HAHUH. MeTo/1bl U3yueHusl KieTku. KieTka kak 1eiaocTHas )KuBasi CUCTEMa.

OO0mue mnpu3HAKW KIETOK: 3aMKHyTas HapykHas MeMmOpana, wMoisekynsl JIHK kak
FeHEeTUYECKUH anmnapar, cucTeMa CUHTe3a Oelka.

THunbl KIETOK: 3yKapHOTHYECKasi U IPOKAPUOTHUECKAsL.

OcobeHHOCTH CTpOEHUs MpoKapuoTHiecKoil kinerku. Kiierounas creHka Gaktepuil.

CrpoeHne 3ykapuoTH4YeCKOW KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOHM, *XUBOTHOM U
rpubHOil KieTKu. IIOBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIMKC, UX
¢byukun. [1nazmatudeckas memOpana, e€ coiictBa u QyHkuuu. L{uTomnnazma u e€ opraHOUIBI.
OpnnomemOpannble opranounsl kinerku: DIIC, anmapar I'onbmku, ausocomsl. [lonyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, IiacTubl. [IponcxoxxaeHrne MUTOXOHAPUN U maacTull. Busel
wiactug. HemeMmOpaHHblE OpraHouabl KJIETKU: pPUOOCOMBI, KIJIETOUHBIM LIEHTP, LIEHTPHOJIH,
pecHHUYKH, KIyTuKU. DyHKIMM OpraHOMIOB KIETKM BKirtoueHus. SInpo — perynsTopHBIN LEHTP
kinetku. CTpoeHue sizipa: siiepHas 000J0YKa, KapuoIlia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.
TpaHcIIOpPT BEIECTB B KIIETKE.

JleMoHCTpanum:

Ilopmpemur: A. Jleenryk, P.I'yk, T. IlIBann, M. lllnelinen, P. Bupxos, /x. Yorcos,
®. Kpuk,

M. Vunkune, P. ®@panxnun, K. M. bap.

Huacpammur:  «PacnipefienieHne  XMMHYECKMX  JJEMEHTOB B HEXHUBOM  MIPUPOIE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMUBOW IIPUPOJIEN.

Tabnuybr u cxemwi: «llepuonuyeckas TabiMlla XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunres Oenka», «CtpoeHne Monekynasl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunosslie kucinorsl JJHK», «Ctpoenne monexynsr AT®», «CTpoeHne 3ykapHOTHYECKON
KieTkn», «CTpoeHue >KMBOTHOM KiIEeTKW», «CTpO€HHME pacTUTENbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHNnE sSApa KIETKN», «Y TIEBOIABDY, «JIMMHUIbI».

ObopyoosaHnue: CBETOBOH MHUKPOCKOI, 000pPYyIOBaHUE JJIsi TTPUTOTOBJICHHUS TMOCTOSHHBIX U
BPEMEHHBIX MUKPOMPENapaToB; MUKPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.



Jlabopamopnvie u npakmuyeckue pabomul:

Jlabopamopnas paboma Ne [. «/3yueHWe KaTaTUTHUYECKON aKTUBHOCTH (EPMEHTOB (Ha
IIpUMepe aMHJIa3bl WIN KaTanaas3bl)».

Jlabopamopnas paboma Ne 2. «3ydeHWe CTpPOEHHUs KIETOK PACTCHUM, >KUBOTHBIX H
OaxkTepuii 10X MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OINUCaHHUE).

Tema 4. ’KusHenesiTeJbHOCTb KJICTKH

OOMeH BemecTB, WM METa00JIM3M. ACCUMUIIALINS (TTACTUYECKUM OOMEH) M JTMCCUMUIISIITUS
(oHepreTuyeckuii oOMeH) — JBe CTOPOHBI €IUHOrO Mpolecca meradonu3ma. Poib 3akoHOB
COXpaHEHMsI BEUIECTB W DSHEPrUM B TMOHUMAHUM MerTabonu3Ma. Tumbl OoOMEHa BeEIIEeCTB:
aBTOTpOGHBIN U rereporpodHbIid. Posib pepMeHTOB B 0OMEHE BEUIECTB M MPEBPAILICHHH YHEPTUH B
KJICTKE.

®orocunte3. CmeroBas W TemHOBas (a3l  QorocuHTe3a. Peakmuu (oTocuHTE3A.
DddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHE (POTOCHHTE3a I KM3HHM Ha 3emiie. BiusHue yciaoBwuii
cpenpl Ha (OTOCHMHTE3 U CIOCOOBI MOBBIIMIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAcTEHUU.
XeMocHHTe3. XEMOCHHTE3UpYIoIIUe OakTepun. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.

DHepretudeckuil oOMeH B KjeTke. Paciierienre BeniecTs, BbIICICHNE U aKKYMYJIUPOBaHUE
SHEPruu B KIJIETKe OTambl SHepretudyeckoro obmena. ['nmukonus. bpokeHue u ero BHIBIL.
Kucnoponnoe okucienue, Wi KiIeTouHoe Jbixanue. OkucnurtenbHoe (pochopumpoBaHue.
O} PeKTUBHOCTh IHEPreTHUECKOro oOMeHa.  Peakmuu MaTpuyHOrO CHUHTe3a. | eHeTwdeckas
unpopmanus u JJHK. Peanuzanus renetnueckoid nHGopMauu B KiaeTke. [ eHeTHYeCKUi KOA U €ro
cBoiicrBa. Tpanckpunuust — matpuunblii cunte3 PHK. Tpancnsuus — OuocunTe3 Oenka. DTtalsl
Tpancnsauuu. Konupoanue aMmuHokuCnoT. Poib pubocom B Ouocunrtese Oenka.

Heknerounsie Gpopmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (. U. iBanoBCKuit).
Oco0OeHHOCTH CTPOEHUS W KU3HEHHBIH LUKI BUPYcoB. bakrtepumodaru. bonesnu pacreHuii,
JKUBOTHBIX M YEJIOBEKa, BbI3BIBaEMble BHpycamu. Bupyc mmmyHoxaedunura yenoBeka (BUY) —
Bo30Oymutens CIIMJa. OOpatHas TpaHCKpumuus, peBepTaza u wuHTerpasza. IIpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J€BaHUM.

JleMoHCcTpaluK:

Iopmpemui: H. K. Konb1ios, [. . UBanosckwuii, K. A. Tumupsizes.

Tabauysr u cxemvr: «Tunsl nutanusy, «Meradonuzm», «MUTOXOHAPUN», « IHEPreTHUECKUM
oOMeny, «Xmopormnacty», «Dotocunte3», «Ctpoenue HK», «CtpoeHune u (GyHKIHOHUPOBAHUE
reHa», «Cunrte3 Oenka», «[eHeTmueckuii koim», «Bupyce», «bakrepuodarn», «CTpoeHue u
*u3HeHHbIH nuki Bupyca CIIM/]a, 6aktepuodaray, «Pernmukanus JHK».

Obopyoosanue: wmonenu-anmnukanuu «Yapoenue [IHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn»; Moaensb cTpykrypsl JJHK.

Tema 5. PazMHOKeHHe M MHANBH/IYAJIbHOE PA3BHTHE OPraHU3MOB

KneTouHslii LMK, WIM  JKU3HEHHBIM nukin  kieTku. MuTtepdasza u muros. [Ipoueccsl,
nporekaromme B uHTepdasze. Permmkanus — peakuuss matpuyHoro cunresa JIHK. Crpoenue
XpoMOcoM. XPOMOCOMHBIH Ha0Op — KapuoTHM. JIMIUIOMIHBIA W TalUIOWIHBIA XPOMOCOMHEIE
HaOopbl. Xpomatuasl. LlUToNOrHMYecKne OCHOBBI Pa3MHOKEHHUS W WHAWBHIYATLHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muto3. Cragun murto3a. [Ipouecchl, Ipoucxoasaiiye Ha pa3HbIX CTaIUsAX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[TporpamMmmupyemast ru0esb KJIETKH — aronTo3.

@®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U mojioBoe. Buapl 6ecrnonoro pasMHOKEHUS:
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JICJICHNE Ha/IBOE, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOPAa30BaHUE, BETE€TATUBHOE
pa3MHoOkeHUe. MIcKyCcCTBEHHOE KJIIOHMPOBAaHUE OPraHNU3MOB, €ro 3HaueHue i cenekuuu. [lomosoe
pa3MHOXKEHUE, €r0 OTJIMYMUS OT OECIIONOro.

Meiio3. Cragum wmeiioza. I[lpoueccsl, mpoucxonsiue Ha craausx Meinosa. IloBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbICa M 3HaYEHUE MEN03a.

["ameTorenes—iiporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y >KMBOTHbBIX. [losiOBBIE Keme3bl:
CEMEHHUKU M su4HUKU. OOpazoBaHHE M Pa3BUTHE IOJOBBIX KJIETOK — rameT (CcrepMaro3ouf,
AWLEKIeTKa) — chnepMaroreHe3 U ooreHe3. (OcCOOEHHOCTH CTPOCHHS  SIMLIEKICTOK |
crepmaTto3onioB. Omnoaorsopenue. [laprenorenes. UnnuBuayanbHoe pa3BUTHE (OHTOTCHES).

OMOpuoHanpHOe pa3BuTHe (3MOpuoreHe3). Jrambl 3MOPUOHATBHOTO  Pa3BUTUSA Y
[I0O3BOHOYHBIX JKUBOTHBIX: IpOOJIEHHE, TaCTPYJIALMS, OPraHOTEHE3E.

[ToctamOpuoHansHOe pazButue. TUIlbl NOCTAIMOPUOHAIBHOIO PA3BUTHUSA: MPSIMOE, HEMPsAMOE
(munHOYHOE). BnmsHue cpeasl Ha pa3BUTHUE OPraHU3MOB; (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOKAEHHBIE YPOJCTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHH, CTaJAuu
pa3BUTUSL.

JeMoHCcTpanum:

Tabnuyvr u cxemvr: «POPMbI  Pa3MHOKEHHS OPraHU3MOBY», «JIBOIHOE OIUIONOTBOpEHUE Y
LIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «/leneHue kiueTku OakTepuii»,
«CTpoeHHe TNOJOBBIX KIETOK», «CTpoeHue Xpomocombl», «Kierounslii mnukm», «Pemnukanus
JHK», «Mutos», «Meios», «lIpsmoe 1 HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIUX U
yesioBeka», «OCHOBHbBIE CTa/IUN OHTOT'€HE3A).

Obopyooeanue. MUKpPOCKON, MuKporpenapar «CrepMaTo3ouibl  MJIEKOIUTAIOIEI 0,
«linexnerka Miuekonurawoiero», «Kapuokuues B KieTKax KOpeLIKa JIyKay, «JleleHue KIeTKn»;
mozens JIHK, Monens MmetadazHoil XpoOMOCOMBI.

Jlabopamopnvie u npakmuueckue pabomol:

Jlabopamopnas paboma Ne3. «HabGnroneHue MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

Jlabopamopnass paboma Nod. «V3ydeHne CTpOEHUS TIOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB

[Tpeamer u 3a1aun reHeTuku. Micropus pa3BuTHs TeHeTUKH. Posb IUTONOIUN U 3MOPUOTIOTHH
B CTAQHOBJIEHMM TEHETHKH. Bkiax poccuiickux ©  3apyOeKHBIX Yu€HBIX B  pa3BUTHE
TEHETHUKHU.

Mertonbl reHeTHKN (THOPHUI0IOTHYECKUH, TUTOI€HETHUECKUH, MOJIEKYISIPHO-TEHETUYECKHA).
OcHOBHbIE T€HETHMYECKHE TMOHATHUs. ['eHeTHueckas CHUMBOJIMKA, UCIHOJb3yeMass B CXEMax
CKpeIIMBaHUNi. 3aKOHOMEPHOCTHU HaCJIEI0BAHUs IIPU3HAKOB, YCTaHOBJICHHBIE I'. Mennenem.
MonorudpuaHoe cKkpeluBaiue. 3akoH eIMHoo0pa3usi TUOpUIIOB MepBOro mnokosieHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH pacIleIUieHuss Npu3HakoB. ['mmore3a  uyumcrtoThl  ramer. [lomHoe n
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemmMBaHue.  3aKOH ~ HE3aBUCHMOTO  HAcJelOBaHMS  IPU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JUTHOPUIHOIO CKPEUIMBAHUA. AHAIM3HPYIOLIEe CKpelMBaHUE.
Vcnonp30BaHue aHATM3UPYIOLIETO CKPEIIMBAHUS JJIsi  ONpEAETeHUsT TeHOTHIAa OCOOH.

CuenneHHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana 1o CHEMIEHHOMY
HacJeI0BaHMIO TeHOB. HapylieHue crerienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.
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XPpOMOCOMHas TEOpUS HACIEACTBEHHOCTHU. | eHETHUECKHE KAPTHI.

I'eneruka mona. XpoMOCOMHOE OIpPEIEIECHHUE MOoJa. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'oMorameTHsle U reTeporaMeTHble Oprauu3Mbl. HacienoBanue Npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

N3meHunBOCTh. Bubl N3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacieAcTBeHHasA. Poib cpenbl B
HEHACJIEACTBEHHON W3MEHYMBOCTU. XapaKTePUCTUKAa MOAU(DUKALMOHHON HW3MEHUYMBOCTH.
BapuanuoHHblil psa u BapuanuoHHas kpusas. Hopma peakumm npusnaka. KonumdecTBeHHBIE U
Ka4eCTBEHHbIE NPU3HAKU M HUX HOpMa peakuuu. CBoilcTBa MOAM(DUKALMOHHOM HM3MEHYMBOCTH.
HacnencrBeHHasl, uim reHoTUNHUYecKasi, 13MeHUMBOCTh. KoMOMHATHBHAsE N3MEHYUBOCTh. Melo3 u
IIOJIOBOH IIpoliecc — OCHOBa KOMOWMHATMBHOM M3MEHYMBOCTU. MyTalMOHHAash  W3MEHYUBOCTb.
Knaccugukanuss mMyranuid: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBbIE. YacToTa W MPUYMHBI MYTAIUi.
Myrarennsie (akTopbl. 3aKOH TOMOJIOTUYECKMX PSAJOB B HACIEACTBEHHOH  HM3MEHYHMBOCTHU
H.W. BaBunosa. BHesnepHas HaclneICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka wuyenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOJbl TI'€HETHKH YEJIOBEKa:
reHealloTuYecKuii,  OJM3HEIOBbIN,  [UTOT€HETUYECKHH, OHMOXUMHYECKHH,  MOJIEKYJISIpPHO-
reHetudyeckuii. COBpPEMEHHOE OIpEACIeHUEe TEeHOTUIIA: TOJHOI€HOMHOE CEKBEHHUPOBAHUE,
TEeHOTUIIMPOBaHUWEe, B TOoM uucie ¢ mnomombto [II[P-ananusza. HacnenctBennsle 3aboseBaHus
YeNoBeKa: TeHHbIe 00JIe3HU, O0JIE3HH C HACJIENCTBEHHON MPEAPACIOI0KEHHOCThIO, XPOMOCOMHbBIE
6one3nn. Comatuyeckuen reHepaTUBHbIe MyTanuu. CTBOJIOBbIE KIETKU. [IpUHIUMBI 3J0pOBOTO
oOpa3a U3HU, JUArHOCTHKH, NPO(QUIAKTUKA U JIEYEHUsS TEHETHYeCKUX Oone3Heil. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIMHCKOM TI'€HETHKH B IPENOTBPALIECHUU H
JICYCHUH TeHETHYECKUX 3a00JIeBaHNN YeI0BeKa.

JleMoHcTpauuu:

Tlopmpemuwi. T'. Mengens, T. Mopras, I'. ne ®pu3, C.C. YerBepukos, H.B. Tumodeen-
Pecoscknii, H.1. BaBuios.

Tabmunpl U cxembl: «MOHOTHOPHUIIHOE CKPEIIMBAHUE U €r0 IUTOTEHETHYECKas OCHOBa»,
«3aKOH paclIeIUICHHUs U e€ro IUTOTeHEeTUYECKasi OCHOBay, «3aKOH YHCTOTHI rameT, «Jlurudpuanoe
ckpemuBanue», «lluTomornueckue  OCHOBBI ~ AMTMOPUIHOTO  CKpeluBaHus», «Meio3»,
«B3anMozelicTBrEe allIeNIbHBIX TeHOBY, «I eHeTHuecKkue KapThl pacTEHUH, KUBOTHBIX U YEIOBEKaY,
«l'enetuka mnona», «3aKOHOMEPHOCTU HACIIE€OBAHUS, CLEIUIEHHOTO C MoioMy», «KapuoTumnsl
YyeJIoBeKa U )KMBOTHBIX», «Buabl n3MeHuuBOCTHY, «MoOanduKamoHHas H3MEHUYUBOCTDY,

«HacnenoBanue pesyc-dakropa», «l eHeTuka rpynn KpoBw», «MyTaluuoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Mojenu-anmuiukanun  «MoHoOrHOpuaHOe CcKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «JurubpuaHoe ckpemuBanuey», «llepekpéct XpomMocom»; MHKPOCKOI H
Mukponpenapar «Jpo3zodpuna» (Hopma, Mytauuu (OpMbI KpbUIbEB M OKpacKu Teina); repdapuid
«I"opox moceBHOW».

Jlabopamopmnwvie u npakmuyeckue pabomawl:

Jlabopamopnas paboma Ne5. «V3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO W JUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIPEIapaTaxy.

Jlabopamopnas paboma Ne6. «3ydueHne MoAM(PHUKAIMOHHON H3MEHUYUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psi/Ia U BAPUALIUOHHON KPUBOM».

Jlabopamopnass paboma Nel. «Awnanu3 wMyTanuid y Jpo30GuIbBI  HAa  TOTOBBIX
MUKpOIIpenapaTax».

IIpaxmuyecxasn paboma Ne2. «CocTaBlieHHE U aHAIH3 POJIOCTOBHBIX YEITOBEKaY.



Tema 7. Cesiekuust opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHHU

Cenexuuss Kak Hayka M IIpoLecC. 3apOKIEHUE CEIEKUUU U JIOMECTHKALUs. Y4YeHHe
H.1. BaBmioBa 0 1neHTpax MNPOMCXOXKIEHUS M MHOTooOpa3usi KyJIbTypHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOAbl CeJeKIMH. MacCcOBbIi MUHAWBUIYAIbHBIM OTOOPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa SKcTephepa. bINM3KOpPOIACTBEHHOE CKpellMBaHWE — HHOPHUIAMHT.
Uucras nmunus. CKkpemuBaHue YUCThIX JUHMA. ['etepo3uc, wnm rubpuanas cuia. HepoactBeHHOe
cKkpemBanue — ayropuaunr. OtnanéHHas TuOpuamzanus u e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 M IOJlyY€HUE TMOJMUILUIONIOB. JlOCTHXKEHUS CENeKUUU pacTeHMH, >KMBOTHBIX M
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib IPOWU3BOJCTBA. ['€HHas WH)KEHepUs. OTambl CO3/JaHUA
pekomOunantHor JIHK wu Tpancrenneix opranu3moB. Kierounas wumxeHepus. Kierounsie
KyJlIbTypbl. MUKpPOKIIOHAIbHOE pPa3MHOXEHUE pacTeHUi. KIoHMpOBaHME BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHe U JIThdeckue mnpodnempl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpauuu:

Iopmpemuwr: H. 1. Basuiios, . B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabnuyvr u cxemvl: kapta «LleHTpbl NPOUCXOKACHUS U MHOr000pas3us KyJIbTYPHBIX
pacteHui», «lloponabl JOMalIHMX JKUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHuil», «OTnanéHHas
rubpuanzanusn», «Padote! akagemuka M.®. BanoBay, «lloxumnonausy,

«O0BeKTH OuoTEXHONMOrUNY, «KieTouHble KynbTyphl U KIOHUpOBaHUEY», «KOHCTpynpoBaHue
U TIEPEHOC F€HOB, XPOMOCOM.

Obopyoosanue: MYISDKU TUIOIOB M KOPHEIUIOAOB AMKHX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii; repobapuii «CenbCKOX03iCTBEHHBIE PACTEHUS.

11 KJIACC

Tema 1. JBosonoHHasA OHOJIOTHS

[TpennochbuIKy BOZHUKHOBEHUS IBOJIOLMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B
6uonoruu. BnusiHue 3BOTIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUHU U JPYTUX HAYK.

CuzerenscTBa HBOMIIOLMHU. [laneoHTONOrMUECKHE: TOCIEA0BATENBHOCTD MOSBIECHUS BUIOB B
NAJICOHTOJOTUYECKON JIETONHCH, Nepexoanble Gpopmbl. bruoreorpaduueckue: cXoAcTBO U pa3inyue
dayH u GIop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOrHYECKHE: CXOACTBA M Pa3inyvsl SMOPUOHOB pa3HBIX BUAOB I103BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHbBIE, aHAJIOTMYHble, pPYIUMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJICTBO MEXaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas Teopuss Y. JlapuHa. IIpeamnocbulkM  BO3HHMKHOBEHHS —JapBHHH3MA.
JIBIOKyIIIME CUIIBI HBOJIIOIUH BUI0B 10 JlapBUHY (M30BITOYHOE pa3MHOKEHHE NPH OIPaHUYCHHOCTH
pecypcoB, HeolpeaeaEéHHas K3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBINH 0TOOD).

Cunreruyeckas teopust 3Bomonuu (CTO) u e€ ocHOBHBIE MTOJIOXKEHUS.

Muxkpososmtonus. [Tonmynsius Kak eTuHUIA BUa U SBOJIOLIH.

JBwxymme cwibl ((hakTophl) SBOJIONUH BUIOB B MpuUpojae. MyTallMoOHHBIM Tpolecc u
KOMOHMHATHBHASI U3MEHUUBOCTb. [lonmyssiinonHble BOJIHBI U Apeiid reHoB. M3onauus u murpanus.

EctectBeHHbI1 0TOOp — Hamnpasisitouii paxktop sBomonuu. @opMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3Botonuu. [IpuMepsl npucnocobneHuit y
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OpraHu3MoB. ApoMop(03bl U M0 TALUH.

Bun wu BupooOpazoBanue. Kpurepuum Buma. OcHOBHbIE (OPMBI  BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MakposBomrorusi.  PopMbl  HBOTIONUH:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[TpoucxoxaeHue OT HecleNUaIU3UPOBAaHHBIX NIpeakoB. IIporpeccupyromas cnenuanu3anus.
AgnanTuBHas paguanus.

JleMoHcTpanuu:

Tlopmpemeor: K. Jlunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. bap, O. I'ekkens,
®. Mrwomep, A.H. CeBepiios.

Tabauywl u cxemwl. «Pa3BuTHE OPraHUYECKOro MHpa Ha 3emiie», «3apobIllld T0O3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl O0pbOBI 3a CyIIeCTBOBaHUE», «ECTECTBEHHBIH OTOODY,
«MHoroo0Opa3ue CcopToB pacreHuil», «MHoroobpazue mOpoJ KHUBOTHBIX», «llomymsuun»,
«MyTalMoHHasi U3MEHUYMBOCTBY; «ApomMopdo3b», «Manoanantauuny», «OOMmas IereHepanus»,
«/IBmxyiue cuibl 3Bomonuny, «Kapra-cxema mapuipyra myremectsus Y. Jlapsunay, «bopbsba 3a
cyuiectBoBaHue», «lIpucnocobieHHOCTs OpraHusmoBy», «l'eorpaduueckoe BHI000pa30BaHUEN,
«DKOJIOTHUECKOE BUIA000PA30BAHUEY.

Obopyooeanue. KOIIEKIHUsI HACEKOMBIX C Pa3JIMYHBIMU THIIAMH OKpackH; HabOp IUIONOB U
ceMsiH; Kosutekuusi «IIpumepsl 3alIMTHBIX HPUCHOCOONEHUH Yy KUBOTHBIX»; 00BEMHAs MOJEINb
«CTpoeHHEe roJIOBHOTO MO3ra M03BOHOYHBIX ).

buoreorpadudeckas kapTa Mupa; KoureKuus «PopMbl COXpaHHOCTH HCKOMAEMbIX KHBOTHBIX
U PpacTeHMI»; MarHuTHas Mojenb-ammukanusa «llepekpéct XpoMocoM»; BIaKHBIE IIpenapaThl
«Pa3Butue Hacekomoroy, «Pa3BuTHe JATyHmIKN»; MUKpornpenapar «/[pozoduna» (HopMma, MyTanuuu
(OpMBI KPBUIBEEB U OKPACKH TEJIa).

Jlabopamopnvie u npakmuuecxkue pabomol:

Jlabopamopnas paboma Nel. «CpaBHeHHE BHIOB 110 MOP(}OIOTHUIECKOMY KPUTEPHION.

Jlabopamopnas paboma Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHu3mMa u €
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE )KU3HU Ha 3emiie

JloHaydHBIE TIpENCTaBICHUS O 3apOKICHUM XU3HU. HaydHble I'MmoTe3bl BO3ZHMKHOBEHHS
KU3HM Ha 3emuie: aOuoreHe3 M NaHCIEpMUs. XUMHUYECKas HBOJIOLMA. AOUOTEHHBIH CHHTE3
OpraHMYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOJATBEPKICHUE XUMUYECKOU
sBosonny. HawanbHble 3Tanbl 6uonornueckoi spomoonuu. I'unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE TIPOTOKJIETKU. I[lepBble KIETKM W UX 3BOJIIOLMSL.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o 3pam u nepuogam. Karapxeil. Apxelickas u IIporepo3oiickas
spsl. [laneoszoiickas 3pa u e€ nepuobl: KeMOPUICKHMA, OPJOBUKCKHMA, CHITYpUHCKUH, 1€BOHCKHIA,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o3zolickas 3pa U €€ Mepuosl: TPUACOBBIM, IOPCKUM, MenoBoi. KaiiHo3olickas apa u eé
NEPUOABI: AJIEOT€HOBBIN, HEOTEHOBBIN, AHTPOIIOI€HOBBII.

XapakTepucTHKa KIMMaTra M TEO0JOTMYECKHX IporeccoB. OCHOBHBIE 3Tambl SBOJIOLHU
PacTUTENHLHOTO U JKUBOTHOTO MUpPa. ApoMOop(]o3bl Y pacTeHUi U )KUBOTHBIX. [losiBIeHUEe, pacuBeT U
BBIMHUPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak OTpakeHue 3BOJIOIUH. OCHOBHBIE CHUCTEMATUYECKHE
TPyl OPraHU3MOB.



OBOJIIOIMSL  YeNIOBEKAa. AHTpOMOJIOTUS Kak Hayka. Pa3BuTue TpeacTaBlieHUM O
MIPOUCXOKICHUH YeroBeKa. MeToibl u3yueHust antponorene3a. CXoJCTBa U pa3IMuUsl YEIOBEKa U
XKUBOTHBIX. CHCTEMaTHYECKOE II0JI0KEHUE YETIOBEKA.

HBmwxymme cuibl  ((akropel) aHTpororeHe3a. HacnencrBeHHas M3MEHUMBOCTD U
ecTecTBEHHBIH 0TOOp. OOIIecTBeHHBIH 00pa3 >KU3HU, M3TOTOBJICHUE OPYAMU TPY/Aa, MBIILUICHHE,
peub. OCHOBHBIE CTAaJUM M BETBU 3BOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, UYUenoBeK yMelbli,
UYenoBek npsaMoxoasaiui, YemoBek HeaHiepTanbCckuid, YemoBek pazymubiid. Haxoaku nckonaeMbix
OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTh pacnpocTpaHEeHHs, 00bEM TOJOBHOrO Mo3ra, o0Opa3
KU3HU, OPYIUSL.

UYenoseueckue packl. OCHOBHbIE OOJIBIIME pachl: €BPOIEOUIHAs (EBpa3uiickas), HErpo-
aBCTPAJIOUTHAS (axBaToOpHasIbHAs), MOHTOJIOUTHAS (a3uarcko-aMepuKaHCKas). YepTsl
IPUCIIOCOOTIEHHOCTH IPEACTABUTENEH YEIOBEYECKUX pac K YCJIOBUSAM CYIIeCTBOBaHUA. EQUHCTBO
yesioBeueckux pac. Kputrka counanbHOro JapBUHHU3MA U pacu3Ma.

JleMoHcTpanuun:

Topmpemui: @. Penn, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabnuyer u cxemvr: «Bo3HukHOBeHHE COJIHEUHOW cHCTeMbl», «Pa3BUTHE OPraHUYECKOTrO
Mupay, «PacturenpHas Kietkay, <«KuBoTHas kietka», «lIpokapuornueckas KIeTKay,
«CoBpeMeHHasi CUCTEMa OpraHM4eckoro Mupa», «CpaBHEHHE aHAaTOMUYECKUX YEPT CTPOCHUS
YyeJloBEeKa U 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IaJCOHTOJIOTMYECKUX HaXO0J0K
MPENKOB COBPEMEHHOTO yenoBekay, «JlpeBHeiiime moany, «peBHue moaun», «llepBbie
COBpPEMEHHBIE JION», «UenoBeueckre pachl».

Obopyoosanue:  mynsxu  «lIpoucxoxnenue yenoBeka (OIOCTBI  aBCTPAJIONMHUTEKA,
MUTEKAaHTPOMNa, HeaHAepTalblla, KPOMAaHBbOHIIA)»; TEOXPOHOJOTHYEcKas TalnuIa; KOJJIEKIUS
«DOopMBbI COXPAHHOCTH UCKOIIAEMbIX )KUBOTHBIX U PACTEHUI.

Jlabopamopuwsie u npakmuyeckue pabomaul:

Ilpaxmuueckas paboma Nel. «VI3yueHue MCKOMAaEMbIX OCTATKOB PACTEHUN M KUBOTHBIX B
KOJUTCKITUSX ).

OKcKypeusi «OBONIOIUS OpraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayuYHbIM WiIn
KpaeBeAueCcKUil My3eil)

Tema 3. Opranusmsl 4 OKpy:Kaomas cpeaa

DKOJIOTHUS KaK HayKa. 3aJaud U pa3/elibl SKOJIOTUU. MeTOIbl SKOJIOTUYECKUX HCCIIEOBAHUN.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHUu3MOB: BOJHAS, Ha3eMHO-BO3ylLIHAs, MOYBEHHAs,
BHYTPHOpPraHU3MEHHAs.

Oxonornueckue Qakrtopsl. Krnaccudukaius 3K0JIOTHYECKUX (PAKTOpOB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE HKOJIOTMUECKUX (aKTOPOB Ha OPraHU3MBI.

AbGuotnueckue  QaxkTophpl:  CBET,  TEMIEparypa,  BIAXKHOCTb.  DOTONEpUOAU3M.
[TpucniocoOieHust OpraHu3MoB K JeHCTBHIO a0NOTHYECKUX (aKTOpoB. bruomornyeckue puTMsl.

buotnueckue dakropbl. Buasl OMOTHYECKUX B3aMMOJICHCTBUI: KOHKYPEHIIUS, XUITHHYECTBO,
cum6Omo3 u ero Gopmel. [lapazuTusm, koomepanus, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HAXJICOHHMYECTBO). AMEHCAINU3M, HEUTpalu3M. 3HAYeHHE OWMOTUYECKUX B3aUMOJCUCTBUU I
CYIIIECTBOBAHMS OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKU momyisiiuu. OCHOBHBIE IOKa3aTead  MOMYJSLIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, PpOXKJAEMOCTh, CMEpPTHOCTb, MPUPOCT, Murpauusa. JuHamuka
YUCJICHHOCTH TTOMYJISIINH U €€ PeryJIsIus.
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JleMoHcTpanuun:

Iopmpemuwi: A. I'ymbonbar, K.®. Pynbe, 3. ['ekkens.

Tabauyer u cxemsvi: Kapta «lIpupomusie 30HBI 3emin», «Cpeapl 0OOMTAaHUS OPTaHU3MOBY,
«Doronepuoguzmy  «llomynsiuuu», «3aKOHOMEPHOCTH  pOCTa  YUCICHHOCTH  MOMYJSLHUH
UHPY30pUU-TYPEIBKIY.

Jlabopamopnwsie u npakmuyeckue pabomaol:

Jlabopamopnas paboma Ne 3. «Mopdonorndeckiue 0COOCHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHUSY.

Jlabopamopnas paboma Ne 4. «BnusiHre cBeTa HA POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

Ilpakmuueckas paboma Ne 2. «I1oacd€T MIOTHOCTH MOMYJISIIUN Pa3HbIX BUIOB PACTCHUN».

Tema 4. Coo0OmiecTBa U 3KOJIOTHYECKHE CHCTEMbI

CoobmecTBO  opraHm3mMoB  —  Ouwoneno3.  CTpykTypel — OHOLIEHO3a:  BHJIOBasd,
IPOCTPAaHCTBEHHAs, Tpoduyeckas (muiieBast). Buabl-noMmunanTel. CBsi3u B OHOLIEHO3E.

DKoloruyeckne cuctembl (9Kocuctemsbl). lloHsTHe 00 53KocucTeMEe W OHOreoleHO3e.
(DYHKHI/IOH&JII)HI)IC KOMITOHCHTBI 3KOCHUCTEMBI. IMPOAYLUCHTHI, KOHCYMCHTHI, PECAYLUCHTHI.
KpyroBopor BemecTB W TOTOK JHEPrUU B 3Kocucreme. Tpoduueckue (MUIIEBBIE) YpPOBHU
skocucteMsbl. [Tumessie nenu u cetu. OCHOBHBIE ITOKA3aTENN SKOCUCTEMBI: OHoMacca, IPOAYKIIHS.
OKOJIOrHYecKre MUpaMubl: IPOAYKIMH, YUCIEHHOCTH, OMOMACChI.

CBoiicTBa HKOCHUCTEM: YCTONUMBOCTh, CAMOperyJisilus, pazsutue. Cykueccus.

[Tpupoanble 3KOCHCTEMBI. ODKOCHUCTEMBbI 03€p M peK. OKOCUCTEMa XBOHHOIO MM
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ArposKkocucTeMbl. YpOo3kocucTteMbl. buonormueckoe u
XO3SICTBEHHOE 3HAUYEHUE Aarpo’KOCUCTEM U ypOOIKOCUCTEM.

buopasnoobpasue kak QaxTop ycroiumBocTH 3KocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. . Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa 6uochepst. XKuoe
BEIIECTBO U ero GpyHKuuu. OcobeHHocTH 6uocepsl Kak rinodaabHON IKOCUCTEMBI. JJuHaMuueckoe
paBHOBecHe U 0OpaTHas CBs3b BOMoOcepe.

KpyroBopoTbl BellecTB ¥ OHOTCOXMMUYECKHE IMKJIBI JJIEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH Ouochepsl. OcHOBHBIE GMOMBI cylIi. BoaHble GMOMBI.

YenoseuectBRo B Ouochepe  3emiu. AHTPONOTEHHBIE  HM3MEHEHHsS B Oumocdepe.
['mo0anbpHBIE HKOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBanue mpupojabl U denoBeuecTtBa. CoxpaHeHHe OmMopa3zHOOOpa3us Kak OCHOBA
ycroiuuBocTu Onocdepbl. OCHOBa PallMOHAIBHOTO YIPABJIEHUS MPUPOJHBIMU pECypcaMu U HX
ucnosnb3oBaHue. JlocTHKeHHsI OMOJIOTUH M OXpaHa IPUPOIbI.

JdemMoHcTpauumn:

Ilopmpemui: A. Jlx. Tencnn, B.H. Cykaués, B.1. BepHanckuii.

Tabnuyvr u cxemwvi: «llumesbie nenu», «buolneHo3: coctaB U cTpykrypay, «lIpupogHbie
coobmiectBa», «llemn mnuraHus», «IKonoruyeckas mnupamuua», «buochepa u  yenoBeK»,
«3JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jieca», «broieHo3 Bogoémay,
«ArporeHo3y, «[I[puMepHbIe aHTPOMOTEHHBIC BO3ICUCTBHS Ha IPUPOY», «BakHeHIe HCTOUHUKH
3arps3HEHUS] BO3JyXa M TPYHTOBBIX BOa», «llouBa—BakHelIIas cocraBisromas Onocheps»,
«®DaxTopsl nerpaganuu mouBy, «llapHukoBeid 3pdexT», «DaKkTOpsl paAHOAKTUBHOTO 3arpsI3HEHHS
o6uocheprr», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue xu3Hu ouocdepe», «O30HOBBIN
’KpaH 6uocheps», «Kpyrosoport yriaepona B buochepe», «kKpyroBopot a3ora B Ipupoae».
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Obopyoosanue: tepbapuii  «PacturenbHble cooOmecTBay; KOUICKIMU  «bHOIEHO3,
«Bpeaurenu BaxHEWIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYp»; repOapuul M KOJUIEKLIUU PACTCHUNA U
JKUBOTHBIX, MPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpylmaM OoAHOoro Buia, KpacHas kHura
P®, nzobpaxkeHus: oXpaHseMbIX BUJI0B PACTCHUN U )KUBOTHBIX.

3. HJIaHl/IpyeMble pe3yJabTaTbl 0OCBOCHUS y‘l@ﬁHOFO npeamera «buoaorus»

HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pE3YJbTAaTOB OCBOEHUsA MHpeaMera «buoiorus» BbIACIECHbI
CJIETYIOIIHME COCTABIISIONINE: OCO3HAHNE 00YUJAIOIUMUCS POCCHICKON TPaXX TaHCKOW UACHTUYHOCTH
— FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEICHNIO; HATMYME MOTUBALIUH K
00y4YeHHIO OMOJIOTHH; LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX YOEXKJCHUH JUYHOCTH Ha
OCHOBE KJIFOUEBBIX LIEHHOCTEH W HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OMOIOTHYECKOTO 3HAHUS;
TOTOBHOCTb M CIIOCOOHOCTH 00YUaIOIUXCsI PYKOBOJICTBOBATHCS B CBOCH /€ATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIMMU CHCTEME OHOJIIOTMYECKOTr0 OO0pa30BaHUSA;, HaIUMdue
9KOJIOTMYECKOTr0 IPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh L€ M CTPOUTD )KU3HEHHBIC TUIAHBI.

1. I'pasicoanckozo socnumanus:

—Cc(hOpPMUPOBAHHOCTh  TPAKIAHCKOM  MO3MIMH  OOydYaromierocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

—OCO3HAaHUE CBOMX KOHCTUTYLUMOHHBIX IIpaB U OOS3aHHOCTEH, YyBa)KEHUE 3aKOHa U
MIPaBONOPSAJIKA;

—TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATENIbHOCTH IMPU CO3JaHUU Y4EOHBIX MPOEKTOB,
pelIeHny y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUN ONOIOTHYECKUX IKCIIEPUMEHTOB;

—CIIOCOOHOCTh ~ OTPENENIATh COOCTBEHHYIO TMO3MIMIO TI0 OTHOIICHUIO K  SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

—yYMEHHE YYUTHIBATh B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JHOJIeH ¢ pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COL{UAJIBHBIM TOJI0KEHHEM;

—TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
MIO3HABATEJIBHBIX U UCCIIEN0BATENIBCKUX 3aa4, YBAKUTENBHOE OTHOIIEHUE K MHEHHUIO ONIIOHEHTOB
pH 00CYXJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

—TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIBbHOCTH.

2. Ilampuomuueckozo eocnumanus:

—c(hOpPMUPOBAHHOCTh POCCUUCKOM TPaXKTAHCKOW HUJIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH Nepes PoauHoM, ropnocTu 3a CBOM Kpail, cBoro Ponuny,
CBOM SI3BIK U KYJIBTYpPY, IPOLLIOE U HACTOALLEE MHOMOHALIMOHAJIBHOTO Hapoaa Poccun;

—I[EHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIUIO U MAMSITHUKAM MPUPOJIbI; JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

—CMOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTUH,
NOHMMAaHHWE 3HauyeHus OHOJIOTMM B TIO3HAHMM 3aKOHOB TPUPOJBI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

—uaeiHas  yOeXKIEHHOCTh, TOTOBHOCTh K CiykeHuto OTedecTBY H €ro 3aIiuTe,
OTBETCTBEHHOCTbH 3a €T0 CYIL0Y.

3. lyxo6Ho-npaecmeennozo 60CRUMAanUA:

—OCO3HAaHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOa;
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—c(OopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;

—CIIOCOOHOCTH OLIEHUBATh CUTYalMIO U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

—0CO3HaHUE JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOWYUBOTO Oy1yIIEro;

—OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJUTENSIM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEW CeMEIHON KU3HU B COOTBETCTBUH C TPaAULUsAMU HapoaoB Poccuu.

4. dcmemuueckozo éocnumanus:

—3CTETUYECKOE OTHOILIECHUE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

—IOHUMaHHUE SMOLMOHAIILHOTO BO3/ICHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

—TOTOBHOCTh K CaMOBBIPOKCHHMIO B PAa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
Ka4yeCTBa TBOPYECKOU JINYHOCTH.

5. Qu3uueckoz0 6OCHUMAHUA:

—TOHUMAaHUEe U peanu3anus 370poBOro m 0OezomacHoro odOpasa XKM3HH (340pPOBOE MHUTAHUE,
COOJIIO/ICHNE THTHEHUYECKUX TPaBWII M HOPM, COAaHCHPOBAHHBIA PEXHM 3aHATHH W OTABIXA,
perynsapHas Qu3ndeckas akTUBHOCTB), OEpeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUUYECKOMY 3/I0pPOBBIO;

—TOHUMAaHWEe IICHHOCTH TpPaBWI WHIUBUIYaJIbHOTO M KOJUIGKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIHUAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HHU JIIOJICH;

—jco3HaHWE TIOCIEACTBHI M HENPUSITHE BPEIHBIX NPUBBIYCK (YIOTPEOJICHUS AJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS).

6. Tpyooeozo éocnumanus:

—TOTOBHOCTH K TPYZly, OCO3HAHHE LIEHHOCTH MacTEPCTBA, TPYAOIIO0UE;

—TOTOBHOCTh K aKTHBHOMW JESITEIbHOCTH TEXHOJOTHYECKON U COLMAIbHOW HAIlPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATH CAMOCTOATEIHHO BHITIOIHATH TAKYIO JIESTEIbHOCTD;

—HMHTEpEeC K pazIuuHbIM chepaM NpodhecCHOHAIBHOM NeATeNIbHOCTH, YMEHHE COBEepLIaTh
0CO3HaHHBII BBIOOD OyayIei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIC MJIaHBbI;

—TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpA30BaHUIO Ha MPOTSKEHUH BCel
KHU3HH,

7. OKonozuueckozo eocnumanus:

—3KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK MCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

—TIOBBIIIICHHE YPOBHS DKOJOTHYECKOW KYIBTYpHI: MPHOOPETEHHE ONBITa IJIAHUPOBAHUS
MIOCTYITKOB M OIICHKH WX BO3MOJKHBIX TTOCIICACTBUH JIJIS1 OKPYKAOIIEH CpeJibl;

—OCO3HaHHUE II100aJIbHOT0 XapaKTepa SKOJIOTHYECKUX NMPO0JIeM U MyTel UX pelieHus;

—CIIOCOOHOCTh HCHOJBb30BATh NpHoOpeTaeMble NMPU MU3yYEeHUHU OMOJIOTUU 3HAHUSA U YMEHHS
OpU pelleHur MNpoOjeM, CBS3aHHBIX C PAlUOHAIBHBIM IMPUPOIONOIb30BaHUEM (COONIOICHHE
NpaBWJI TIOBE/ICHUS B IPUPOJIE, HATIPABJICHHBIX HA COXPaHEHHE PAaBHOBECHS B DKOCHCTEMAX, OXPaHy
BUJIOB, YKOCUCTEM, Orochepsb!);

—aKTMBHOE HEMpHUATHE JEHCTBUH, NPHHOCIIIUX BpEA OKpYXKarolled MpUpPOTHON cpene,
yYMEHHUE IPOrHO3UPOBaTh HEOJArONMPUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS TpeIpUHUMAEMbIX
JIEMCTBUN U MPEAOTBPALLATH UX;

—HaJM4YMe Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, HSKOJIOTHYECKON KYJIbTYphl, OIbBITA
NeSITeIbHOCTH ~ SKOJOTMYECKOM  HANpaBlICHHOCTH, YMEHHs  pPYKOBOJACTBOBATbCSI HMH B

13



[IO3HABATECIIBHOM, KOMMYHMKAaTUBHOM M COLMAJIBHOM IIPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOU JEATEIbHOCTH DKOJIOTMUYECKOU HAIIPABIECHHOCTH.

8. llennocmu nayunoz2o no3nanua:

—c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOM TNPAKTUKH, OCHOBAHHOTO Ha JWAJNOTe KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B IOJUKYJIBTYPHOM MUPE;

—COBEpPIICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOM KYJIbTYpBl KaK CPEICTBA B3aUMOACHCTBHUS
MEXY JI0JIbMU U ITIO3HAHUS MUDA;

—MOHUMaHue crneuupuKkd OUOJIOTMM KaK HayKH, OcOo3HaHHe €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JaHUM ILIEJIOCTHOIO IpPEJCTaBIeHUs 00 OKpYy)KarolleMm
MUDE KaK O €JUHCTBE IIPUPOBI,

—yeJIoBeKa M 00LIeCTBa, B O3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEH U peLICHUH

—1po0JIeM COXpaHEHHS TPUPOJTHOTO PaBHOBECHS;

—yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTMU JUIsl COBPEMEHHOM IMBWINM3ALUKU: 0OecreueHus
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI; CO3MAHUS TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOJeMbl pa3BUTHs 4YEJIOBEUECTBA; MOMCKA MYTEH BBIXOJAa U3 TI00ATBHBIX
HKOJIOTMYECKUX MPpOoOJIeM M oOecrneueHus: nepexojia K yCTOMYMBOMY Pa3BUTHIO, PallMOHAIbHOMY
UCIIOJIb30BAaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

—3aMHTEPECOBAHHOCTh B IOJYYEHUH OMOJIOTMYECKMX 3HAHMNA B LEJIAX IMOBBILICHUS OOLIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTM KaK COCTaBHOM 4YacTH (YHKIHMOHAJIBHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHun OUoJIoTuy;

—IIOHUMaHUE CYIIHOCTH METOJIOB II03HAHUSA, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTh HMCIIONIB30BaTh TOJTy4YaeMble 3HAHWS [UIA aHaIW3a W OOBSCHEHUS SIBICHHUN
OKpYXAaloIlero MHpa M MPOUCXOAAIIMX B HEM H3MEHEHUH; yMEHHuE JejJaTb OOOCHOBaHHBIE
3aKJIIOYEHUsT Ha OCHOBE Hay4HbIX (DAaKTOB M HMEIOIIMXCS JAHHBIX C IEJIbl0 IOJIY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

—CIHOCOOHOCTh CaMOCTOSITENIBHO MCIIONb30BaTh OHOJIOTMYECKHE 3HAHUSA JJIs  PEHICHUS
npobjeM B pealbHBIX KM3HEHHBIX CUTYAIMsX; OCO3HAHHWE LIEHHOCTH HAy4YHOM JesTeIbHOCTH,
TOTOBHOCTb OCYHIECTBJIATH IIPOECKTHYIO HCCIENOBATENIBbCKYIO ACATEIBHOCTh MHAWBUIYAIbHO U B
rpyIIe;

—TOTOBHOCTh M CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M C€amMOOOpa30OBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HaHMH 1O OHOJOTMM B COOTBETCTBHM IKM3HEHHBIMU
NOTPEOHOCTAMM.

B mpornecce 1ocTHKEHUST TMYHOCTHBIX PE3yJbTaTOB OCBOEHHS 00YYaroIUMHUCS MPOTrPaMMBbl
cpeaHero o0miero o0Opa3oBaHus y 00y4aromuXcs COBEPIIEHCTBYETCS SMOLMOHAIBHBIN UHTEIJICKT,
npeJoararoui ¢opMUpPOBAHHOCTh

—CaMOCO3HaHMs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B cebe;

—CaMOpETyJIMPOBaHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATL OTBETCTBEHHOCTD
3a CBOE MOBEJCHHE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM M MPOSBIATH
T'MOKOCTb, OBITh OTKPHITHIM HOBOMY;

—BHYTPEHHE MOTHMBALlMM, BKIIIOYAIOIIEH CTPEMIIEHME K JOCTH)KCHHMIO LEJIH U YCHEXYy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, HCXOMs U3 CBOMX BO3MOKHOCTEH;

—3MIMATHUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHHE JIPYTHX,

YUUTBIBATE €ro IMHOpu OCYIICCTBICHMUW KOMMYHUKAIIUU, CIIOCOOHOCTL K COYYBCTBUIO H
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CONEPEKUBAHUIO;

—COLMaJbHBIX HABBIKOB, BKJIIOYAOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLIEHUS C APYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHI.

MeTtanpeameTHsblie pe3yJabTaThl

MeranpenmMeTHble pe3yabTaThl OCBOCHHUS Yy4eOHOro mpeamera «bUONOTHS» BKIIOYAIOT:
3HaUMMBbIC i1 (OPMUPOBAHUS  MHPOBO33PEHHUS  OOYYAMOIIUXCS  MEXIUCIUILTMHAPHBIC
(MeXMIpeIMeTHBIC) 00IIeHAYYHBIC TIOHATHS, OTPAKAIONINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUPA U
cnenuuKy METOJOB TO3HAHMS, HCIOJBb3yeMbIX B E€CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPTHUS,
SBJIEHUE, TIPOLIECC, CUCTEMA, HAYYHBIN (DAKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
UCCIIeIOBaHKe, HAa0I0IeHHe, U3MEPEHHE, SKCIIEPUMEHT U JIp.); YHUBEPCAJIbHBIE Y4EOHbIE 1eHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHUBHbBIC, pPETYISATHBHbIC), obecreunBaioniye (GopmMupoBaHUE
(GyHKIIMOHAIBHOW TI'PAaMOTHOCTH W COLMANBHOW KOMIIETEHLHUH OOYYaroIIUXCs; CIOCOOHOCTh
00ydJaronmxcsi UCHOJb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCaIbHBIC yUueOHbBIE ICUCTBUS B MO3HABATEIHFHON M COIUAIBHON MPAKTHKE.

MeranpeameTHbie pe3yJbTaThl OCBOCHMSI MPOrPpaMMbl CpPEAHEro oOIiero o0pa3oBaHUA
JIOJKHBI OTPaXkaTh:

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) bazoevie nozuueckue oelicmeus:

—CaMOCTOSTELHO (POPMYIHpPOBaTH M aKTyaJdHM3UpPOBAaTh MPOOJIEMYy, paccMaTpuBarh e€
BCECTOPOHHE;

—HCIOJIb30BATh MIPH OCBOCHUU 3HAHWUU MPHUEMBI JJOTUYECKOTO MBINLJICHUS (aHAJIU3a, CUHTE3a,
CpaBHEeHMs, Kiaccu(uKanuu, O0O0OOLIeHUs), pPACKPhIBATh CMBICI OHOJOTHYECKHX TOHSATHA
(BBIIETISATH UX XapaKTePHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTHUMH MOHITHSIMU);

—OMpeNeNsaTh 1LeMu JeATeIbHOCTH, 3a/laBas MapameTpbl U KPUTEPUH HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IICJISIMHU;

—HUCMOJb30BaTh OWOJIOTMYECKUE TOHATUSA g OOBSCHEHHS (AKTOB M SBICHUN KHUBOU
TIPUPO/IBI,

—CTpPOUTH JIOTHUECKUE paCCyXACHUs (MHAYKTUBHBIC, IeTyKTUBHBIC, [0 aHAJIOTUH), BBISBIIATD
3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKJIIOUEHUS;

—IPUMEHATh CXEMHO-MOJIETIbHBIE CPEJCTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€U U
OTHONIICHUH H3y4aeMblX OHMOJOTHYECKHX OOBEKTaxX, a Takke MPOTUBOPEUU pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX UCTOUHUKAX;

—pa3pabaTbIBaTh IMJIaH PELICHUS MPOOIEeMbI ¢ yUETOM aHAIM3a UMEIOIIUXCS MaTepUaibHBIX U
HEMaTepHUalbHBIX PECYPCOB;

—BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH MOCJIEACTBUH ACSITEIbHOCTH;

—KOOPJIMHUPOBAaTh W BBINIONHATH pPabOTy B YCIOBHSIX pEaTbHOTO, BHUPTYAJIbHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

—pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HECHHBIX TIPOOIIEeM;

2) 6azoevle uccinedosamenbeKue OeiiCmeusn:

—BJIaJIETh HAaBBIKAMH Y4eOHO-HCCIEIOBATEIHCKOM U TMPOEKTHON AEITeThbHOCTH, HAaBBIKAMH
paspemieHusi mpoOsaem; o0JaaaTh CIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY IOHUCKY
METO/IOB PEIICHUS MTPAKTUUECKHUX 3a/1a4, TIPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMS;

—HUCIOJIB30BATh PA3JIMYHBIC BHUIALI ACATCILHOCTU II0 TIIOJYYCHUIO HOBOTO 3HAHHA, Cro
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MHTEpIIpETalluy, NpeoOpa3oBaHUIO NPUMEHEHUI0 B Y4YEOHBIX CHUTyallUsX, B TOM 4YHCIE NpU
CO3aHUH YUEOHBIX M COITUAIBHBIX TPOCKTOB;

—GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJleTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

—CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHOU MAEATEIHLHOCTU H
YKU3HEHHBIX CUTYaIUsX;

—BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTYaTU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
e peleHus, HaXOJAUTh apryMEHTHI Ul JI0Ka3aTeIbCTBA CBOUX YTBEPXKACHHM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHMUS,;

—aHaJIM3UPOBATh MOJIYYECHHBIC B XOJI€ PEIICHUS 3a[aul pe3yJbTaThl, KPUTHYECKH OIICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

—/1aBaTh OIICHKY HOBBIM CHUTYAIIHIM, OIICHUBATh MPUOOPETEHHBIHN OIBIT;

—OCYILECTBIIATH IIeJICHANIPABICHHBIM IMOUCK MEpPEeHOca CPEACTB M CIOCOOOB JAEWCTBUSA B
po(hecCHOHATLHYIO CPEy;

—yMeTh MEPEeHOCUTh 3HAaHWS B  [O3HABATEIbHYIO M  MPAKTUYECKYyH0  o0nactu
KU3HEEATENIbHOCTH;

—yMeTh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

—BBIJIBUTAaTh HOBBIE WJICW, MpeIjlaraTh OPUTHHAIBHBIC IOJXOIbI M PEIICHUS, CTaBUTh
npoOJIeMbl U 33]1a4H, JIOMYCKAIOIINE allbTepHATHBHBIC PEIICHHS,

3) oeiicmeusn no padome c ungopmayueii:

—OpHEHTUPOBATHCA B PA3MYHBIX HCTOYHHMKAX HHPOpManuu (TEKcTe ydeOHOTro mocolwus,
HAYYHO-TIOMYJIIPHON JIUTEpaType, OMOJIOTMYECKUX CIIOBApSAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHaNIM3MpPOBaTh HUHGPOPMAIMIO pPA3TUYHBIX BUIOB U (opm
MPEJICTaBICHUS, KPUTUYECKH OIIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

—(opMynupoBaTh 3ampOChl W TPUMEHSATH pa3IWYHBIE METOJBl NpU TIOMCKE Hu OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOTUMOI JIJIsl BHITIOJIHEHHS YUEOHBIX 3a]1a4;

—TIpuOOpeTaTh OMNBIT HCIONB30BaHUS HWH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHMUS PA3ITUIHBIX TIOMCKOBBIX CHCTEM;

—CaMOCTOSITENILHO ~ BBIOMpATh ONTUMAIbHYIO (GOpMy TMpEICTaBICHUS OHOIOTUYECKOM
uH(popManuu (cxemsl, rpaduKH, JUarpamMmbl, TAOIUIbI, PUCYHKH H JIP.);

—HUCTOJb30BaTh HAyUYHBIM S3BIK B KAauyeCTBE CpeICTBAa MpU paboTe ¢ OUOIOTUYECKOM
uH(popMalliel: TPUMEHATh XUMHUYecKHe, (U3MYECKHe M MaTeMaTUYeCKUe 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPYy, MWCIOJIb30BaTh W MPeoOpa3oBBIBaTH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

—BJaJleTh HAaBBIKAMU paCrO3HaBaHUS W 3alUThl  HMHpOpManuu, HHPOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

ORiiaieHHe YHHBEPCAJILHBIMA KOMMYHHKATHUBHBIMH A€l CTBUSIMMU:

1) oOmenue:

—OCYIIECTBIATh KOMMYHUKAIIMK BO BceX cepax KU3HU; aKTUBHO y4acTBOBATh B JHAJIOTE
WIM JUCKYCCHUHM TIO CYIIECTBY 0OcCykJIaeMoil Tembl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CYXJICHUS OTHOCHUTEIIFHO BBITIOJHEHUS TMpelaraeéMol 3aJadd, y4YUTHIBATh HMHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIACTHUKOB JIMAJIOTa WIIH JHCKYCCHH);

—pacrno3HaBaTh HeBepOaIbHbIE CPEICTBA OOIIEHIS, TOHUMATh 3HAYCHHE COIMAbHBIX 3HAKOB,
MPEIOCHUIOK BO3HUKHOBEHUST KOH(MIUKTHBIX CHTYAIlMH; YMETh CMSTYaTh KOHQIMKTHI M BECTH
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IIEPETOBOPBI;

—BJIAZIETh PA3JIMYHBIMU CIIOCOOAMHU OOLIEHMSI M B3aMMOJAEHCTBUS; IOHMMAaTb HaMEpPEHUs
JpYTuX JIIOJEH, MPOSABIATh YBaXXUTEIbHOE OTHOLIEHHE K COOECeIHUKY M B KOPPEKTHOH (opme
(bopMynHUpOBaTh CBOU BO3PAXKEHUS;

—Ppa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHsS C HCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

2) coBMeCcTHAs1 1esATeJIbHOCTD:

—IOHUMATh U HCIHOJb30BaTh MPEUMYILECTBA KOMAHJHONW W HMHIMBHIYaIbHON palbOThI MpHU
peleH OHOJI0rnYeckor mNpoOsaeMbl, 0OOCHOBBIBATE HEOOXOAMMOCTb IPUMEHEHHs IPYIIOBBIX
(dbopM B3aMMOAEUCTBU NIPH PELLICHUH y4eOHOM 3a1auu;

—BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI C y4€TOM OOLIMX HHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4JI€HA KOJUIEKTHBA;

—IPUHAMATh 1I€Jb COBMECTHOW JI€ATEIbHOCTH, OpPraHM30BBIBATH M KOOPAMHHUPOBATH
JICHCTBHUS 110 €€ NOCTUKEHUIO: COCTABIATH IIJIAaH JCUCTBUH, PACHpPEACIATh POJIM C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

—OLIEHMBATh Ka4yeCTBO CBOEr0 BKJIa/Ja M BKJIAJa KaXKIOrO YYaCTHUKA KOMaHAbl B OOIIMH
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

—Ipe/uiaraTb HOBbIE IPOEKTbI, OLICHWBATh UAEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

—OCYILECTBJIATh IO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B Ppa3JIMYHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHUE, ObITH MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH J1eHCTBUSIMU:

1) camoopranusanus:

—HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUSA JJIs BbISIBIECHUS MNpPOoOJeM M UX pEUIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

—BBIOMpATh Ha OCHOBE OMOJOIMUYECKUX 3HAHUM IEJIEBbI€ U CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBUAX M TIOCTYNKax IO OTHOLIEHUIO K XUBOW IPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpYXKarOIIHX;

—CaMOCTOSITEJIbHO OCYIIECTBJIATh IMO3HABATENbHYIO JEATENILHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTENbHON JIEATETbHOCTH U KU3HEHHBIX
CUTYalUsX;

—CaMOCTOSITEIIbHO COCTABIATH IUIAH PEIIEHUs MpOoOJeMBbl ¢ YY4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NMPEANOUTEHUH;

—/1aBaTh OLICHKY HOBBIM CUTYAalLIHsM;

—pacuIMpATh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEIIOUYTEHUN;

—J1e1aTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

—OLIEHUBATh NPUOOPETEHHBII ONBIT;

—crnoco0CcTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HIMPOKOM 3PYAMIIMM B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb:

—/1aBaTh OILICHKY HOBBIM CHUTYal[UsiM, BHOCUTb KOPPEKTUBBI B JESTENbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

—BJIaJIeTh HaBBIKAMU MO3HABATENIbHON pedieKcun Kak 0OCO3HAHUS COBEPIIAEMbIX JIEUCTBUN U
MBICITUTENIbHBIX MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM; HCIIOJIb30BAaTh MPUEMBI peQIIeKCHH 1Jis
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OLIEHKH CUTYyalllH, BBIOOPA BEPHOTO PEILICHMS;

—YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATD PELIECHUS 110 UX CHIKECHUIO;

—IPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX MIPU aHAJIU3€E PE3YJIBTATOB JIEATEIbHOCTH;

3) npuHsTHE Ce0S U APYIUX:

—TIpUHUMATH ce0s1, TOHUMasi CBOU HEJIOCTATKU M JOCTOUHCTBA,

—IPUHAMATh MOTHBBI M APIYMEHTBI APYTUX IIPU aHAJIU3€E PE3YJIBTATOB EATEIbHOCTH;

—IMpU3HaBaTh CBOE MIPABO M MPAaBO APYI'MX Ha OIINOKH;

—pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HIIUHU JIPYTOTO YEIOBEKA.

IIpenmeTHble pe3yJibTaThl

[IpenmerHble pe3ynabTaThl ocBoeHMs mporpaMmbel COO mo Ouosiornu Ha 06a3oBOM ypOBHE
BKJIIOYAIOT crienuduyeckue Uit ydyeOHoro npeamera «buosorus» HaydHble 3HaHUS, YMEHUS U
crocoObl JEHCTBUM IO OCBOCHMIO, HHTEpHNpETallud M NpeoOpa3oBaHUIO 3HAHUM, BHJBI
JESTeIbHOCTH MO IOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAaHUI B pPa3IMYHBIX Y4eOHBIX
CUTYallUsX, a TAK)KE B pealbHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme
IpeIMETHBIE PE3YJIbTaThl IPEJICTABICHBI 10 TOJaM 00yUYEeHHUS.

10 xanacce

[TpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro mpeaMera «broaorus» qomIaKHbI OTpaXxkaTh:

1) copMupOBaHHOCTh 3HAHUH O MecCTe€ M POJM OHOJOIMH B CHCTEME HAy4YHOIO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa U
HAYYHOTO MHPOBO33PEHMS; O BKJIZE POCCHUMCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6uosnoruu; GyHKUMOHAIBHON IPaMOTHOCTH YEJIOBEKA JJISl PEIIEHUS )KU3HEHHBIX 3a]a4;

2) yMeHHUE pacKpbIBaTh COAEp)KaHUE OMOIOTMYECKUX TEPMHUHOB M TOHSATHUN: KHU3Hb, KIETKA,
opranusM; MeTa0oau3M (0OMEH BEIIECTB M NMPEBPAIICHUE SHEPTUH), TOMEOCTa3 (CaMOpEeTyIsIus),
YpOBHEBasi  OpraHu3alMsl  JKUBbIX  CHCTEM,  CAMOBOCHpPOHM3BEIEHUE  (PEnpoayKLus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

3) ymeHue wuznaraTb OHOJOIMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHasi,
LEHTpaJlbHasl J0rMa MOJIeKynspHoW Ouonoruu), 3akonel (I. Mennens, T. Moprana, H. U.
BaBuioBa) u ydeHus (0 LEHTpax MHOrooOpas3us U MPOUCXOXKICHUS KyNbTypHBIX pacteHuid H. H.
BaBuioBa), onpenensts rpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) yMeHue BIaJeThb METOJAAMU HAyYHOTO MO3HAHUSA B OMOJOTMM: HaOJIOJEHUE U ONMHCAHUE
JKUBBIX CHUCTEM, TMPOLIECCOB U SBJICHWM; OpraHus3aluss ¢ MpPOBEACHHE OUOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIJAB)KEHHUE THUIIOTE3bl; BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3yJIbTaTOB, UCIIOIb30BaHHBIX HAYYHBIX MOHATUH, TEOPHM
Y 3aKOHOB; YMEHUE JIeJaTh BbIBOJbl HA OCHOBAaHUH MOJIYYEHHBIX PE3YJIbTAaTOB;

5) yMeHue BBIIENATh CYILIECTBEHHbIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB; OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpallleHUs] SHEPrMM B KIETKe, (DOTOCHHTE3a, IJIACTUYECKOrO M JHEPreTMYeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEWO03a, OIUIOJOTBOPEHHMS, Pa3MHOXKECHHS, WHIUBUAYaJIbHOIO Pa3BUTHS
opranu3ma (OHTOTEHE3);

6) yMeHHue MPUMEHSTh MOJy4YeHHbIE 3HAHUS ISl O0BSACHEHUS! OMOJIOTMYECKUX IPOLECCOB U
ABJICHUH, JJI MPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM KH3HU C LENbI0 00ecredeHus
0€30MacHOCTH CBOETO 3/I0POBBS U 37J0OPOBbSI OKPYKAIOUINX JIFO/IeH, COOTIOICHUSI HOPM IPaMOTHOTO
MOBEJICHUS B OKPY)KAIOLIEH NPUPOJHOM cpene; MOHMMaHUE HEOO0XOAMMOCTH HCHOJIb30BAHUS
JOCTHXKEHUN  COBPEMEHHOMN Ouvomoru M OMOTEXHOJOTMH  JUIS  pPalMOHAIBHOTO
IPUPOIONIOIB30BAHUS;
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7) yMmeHHMe pelaTh 3J€MEHTapHble TE€HEeTHYeCKHe 3aJaud Ha MOHO- U JUTHOpUAHOE
CKpEIMBaHKe, CLIETUICHHOE HACIIEI0BAaHHUE; COCTABIIATh CXeMbl MOHOTHOPHIHOTO CKPELIUBAHUS IS
IIpeJICKa3aHMsl HacIe10BaHUs IPU3HAKOB Y OPTaHHU3MOB;

8) yMeHHE BBINOIHATH Ja0OpaTOpHbIE M MPaKTHYECKUEe paboThl, COOMIOAATh MpaBHiia MpU
pabote ¢ yueOHbBIM U 1abopaToOpHBIM 000pyI0OBAHUEM;

9) ymeHMe KPUTHYECKH OLIEHHBATh M HHTEPIPETUPOBATH HH(POPMAIUI0 OHOIOTHYECKOTO
coJlepKaHusl, BKIIIOYAIOUIYIO IICEBIOHAYYHbIC 3HAHUS U3 pa3au4HbIX UcTouHHKOB (CMMU, HayuyHo-
MOMYJISIPHBIE MaTepHalibl); ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTHH;

10) ymeHue co3maBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIC COOOIICHHS, 00001mas
OMoNOTHYEeCKyI0 HH(POPMALIHUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIIOJIB30BaTh MOHATHHHBINA
anmapart OMOJIOTHH.

11 kacc

[IpenmMeTHbIE pe3yabTaThl OCBOCHHUS yueOHOro mpeamMera «bruoaorus» qoIKHbI OTpaxaTh:

1) chopMUPOBAHHOCTh 3HAHUH O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHOI E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa H
HAyYHOTO MUPOBO33PEHHMSI; O BKIAAE POCCUUCKHX U 3apYOEKHBIX yUEHBIX-OHMOJIOTOB B pa3BUTHE
Oouosoruu; GyHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 33/1a4;

2) yMeHHUE PAacKpbIBaTh COJEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJIALNS,
reHO(OH/T, SBOJIIOIUS, IBIDKYIIUE CHIIBI ((PaKTOPHI) IBOIIOIUH, TPUCIOCOOIEHHOCTh OPTaHU3MOB,
BUJ1000pa30BaHue, FKOJIOTHYECKHE (PAKTOPBI, SKOCUCTEMA, MPOTYLIEHThI, KOHCYMEHTBI, PEYLIEHTHI,
[[ENU MUTaHUs, YKOJIOTHYecKas MupaMua, OuoreoueHos, buocdepa;

3) ymeHue wusnaratb OwuoJoruueckue Teopuu (dBomronnoHHas Teopus Y. [lapBuHa,
CUHTETHYECKas TeOpHus OHBOJIOIHH), 3aKOHbBI M 3aKOHOMEPHOCTH (3apOIBILIIEBOTO CXOJCTBA
K.M. bapa, uepenoBanus riaBHbIX HanpaBieHud U mytei 3Bomonuu A. H. CeBepuoBa, yueHus o
ouoctepe B. . Bepnanckoro), onpenensiTh FpaHUIIbI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

4) ymeHue BIAJETh METOJIaMH HAy4YHOTO IMMO3HAHUS B OMOJOTHHU: HAOIIOJCHUE M OINHCAHUE
JKUBBIX CHUCTEM, TMPOIECCOB U SBJICHUI; OpraHu3anmuss U MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIABI)KEHHUE THUIOTE3bl; BBIABIECHUE 3aBUCHUMOCTH MEXAY HCCIEeTyeMbIMU
BEJIMYMHAMU, OOBSICHEHHUE MOYYEHHbBIX PE3yJIbTaTOB, UCIIOIb30BaHHBIX HAYYHBIX MOHATUHN, TEOPHI
Y 3aKOHOB; YMEHUE JIeJaTh BBIBOJbI HA OCHOBAaHUH IOJIYYEHHBIX PE3YJIBTATOB;

5) yMeHHe BBIIENAThH CYIIECTBEHHbIE NMPU3HAKN CTPOCHUS OMOIOIMYECKHX OOBEKTOB: BHJIOB,
HOMYJISALMH, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLIEHO30B U HIKOCUCTEM; OCOOCHHOCTH
IPOIIECCOB:  HACJIEACTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro oOTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOTIEHHOCTH OPraHU3MOB, AEMCTBHS HKOJIOTMYECKUX (DAaKTOPOB Ha OpraHU3MBI, epeHoca
BEIIECTB M MOTOKA HHEPrMH B IKOCHCTEMAax, aHTPOIOI€HHBIX M3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOr€OXMMHUECKUX IIUKIOB B Onocdepe;

6) yMEHHE MPUMEHATH MOJYYCHHBIC 3HAHHS JIJIi OOBSICHEHUS OMOJIOTUYECKHUX MPOIECCOB U
SBJICHUM, JUIS MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOW JKU3HU C IIENbI0 00ecreueHHs
0€30I1aCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsI OKPYXKAIOIIUX JIFOJEH, COOI0AEHUSI HOPM I'PaMOTHOTO
MOBEJICHUS B OKPY)KAIOLIEH NPUPOJHOM cpene; MOHMMaHUE HEOO0XOAMMOCTH HCHOJIb30BAHUS
JOCTH>KEHUH COBpEMEHHOI OMOJIOTHH I PAllMOHAIBHOTO MTPUPOJIOTIONIb30BAHMS;

7) yMeHHe peliaTh 3JIEMEHTapHble OHWOJIOrMYecKHe 3a/ladM, COCTABIATH CXEMbl IEepeHoca
BEIIECTB U SHEPTUH B 3KOocUcTeMax (LeNH MUTaHuUs);

8) yMeHHe BBINOJHATH Ja0OpaTOpHbIE M NpaKTHUecKHe paboThl, cOOMI0aTh MpaBWia MPU
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paboTe ¢ yueOHBIM U JTa00paTOPHBIM 00OPYIOBAHHEM;

9) yMmMeHHMEe KPUTHYECKH OIICHHBATh W WHTEPIPETUPOBATH WH(POPMAIUIO OHUOIOTHYECKOTO
COJIeprKaHUsl, BKIIOUYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3 Pa3NUYHbIX HCTOYHUKOB (CMMU, Hay4yHO-
NOMYJISIPHBIE ~ MaTepHalibl);  pacCMaTpuUBaTh  I[JIOOAIBHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOMICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

10) ymeHue co3maBaTh COOCTBEHHBIC ITMCBMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAITUIO U3 HECKOJBKUX HCTOYHUKOB, IPAMOTHO HMCIIOIH30BaTh OHATHHHBIH
arnmapar OMOJIOTHH.

4. TemaTnuyeckoe MJIAHMPOBAHHE

Ne Pa3znensl mporpaMmbl KommaecTBo Wudopmanms 00 3IeKTPOHHBIX
n/m 4acoB I10 y4eOHO-METOTUUECKUX
paboueit MaTepuaiax, KOTOPbIC MOXKHO
HpOFpaMMe UCIIOJIB30BaTh HpI/I I/ISy‘-IeHI/II/I
KaX 01 TEMBI
10 kmace
1. | Buonorus kak Hayka 1 https://infourok.ru
https://znanio.ru
2. | XKuBbIe CHUCTEMbI M MX OpraHH3aIHsI 1 https://infourok.ru
https://znanio.ru
3. | Xumuyeckuii COCTaB M CTPOCHUE KIETKH 10 https://infourok.ru
https://znanio.ru
4, | XusHenesATelIbHOCTb KIETKH 6 https://infourok.ru
https://znanio.ru
5. | Pa3MHOXeHHe ¥ WHIUBHIyaJTIbHOE PA3BUTHE 5 https://infourok.ru
OpPraHU3MOB https://znanio.ru
6. | HacrmencTBEHHOCTh M M3MEHUYHUBOCTD 8 https://infourok.ru
OpPraHU3MOB https://znanio.ru
Cenexuust opranu3MoB. OCHOBBI 3 https://infourok.ru
7. | GMOTEXHOJIOTHH https://znanio.ru
Hroro: 34
11 kaace
1. | DBoaIMOHHAS OHOJIOTUS 9 https://infourok.ru
https://znanio.ru
2. | BO3HUKHOBEHHE U pa3BUTHE )KU3HHU HA 3emiie 9 https://infourok.ru
https://znanio.ru
3. | Opranusmsl ¥ OKpY Karomias cpeaa 5 https://infourok.ru
https://znanio.ru
4 Co00I111eCTBa B DKOJIOTHYECKHE CUCTEMEI 11 https://infourok.ru
https://znanio.ru
Hroro: 34
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