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OuoI0oTUK obecrieuynBaeT yCIIOBHS TSI (bopmupoBaHuUs UHTEJUIEKTY JIbHBIX,
KOMMYHHUKAIIMOHHBIX U MHQPOPMAI[MOHHBIX HABHIKOB, 3CTETUYECKON KyJIBTYpbI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKHX 3HAHUN C MPEICTABICHUAMH M3 JPYyrHX y4eOHBIX IPEAMETOB, B
4aCTHOCTH, (PU3KMKHK, XMMHUHU U reorpapuu. HazpaHHbIe M10JI0MKEHUS O TPEAHA3HAYCHUA y4eOHOTO
npeaMera «BHOJNOTMsS» COCTABHJIM OCHOBY JUIsl ONpEJETICHHs TOAXOAOB K OTOOpY M
CTPYKTYPHPOBAHHIO €T0 COJCPIKAHMUS, IPEJICTABIEHHOIO B IIPOrpaMMe 10 OHOJIOTHH.

Ot60p conepxanus ydeOHOro npeaMera «buonorus» Ha 6a30BOM yPOBHE OCYIICCTBIEH C
TO3UIMHA KyJIBTYpPOCOOOPA3HOTO MOJIX0/A, B COOTBETCTBHU € KOTOPHIM 00YYarOLIMECs JTOJDKHbI
OCBOUTPH 3HAHMS ¥ yMEHHs, 3HAYUMBbIe JUI (DOPMUPOBAHUS OOLIEH KYJBTYpBI, OIPEICIISIONIHE
aJleKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKPYIXKAIOIIed NPUPOIHOHM cpene, BOCTpeOOBAaHHBIE B
TIOBCETHEBHON KM3HU U MPAKTHYECKOW nesTenpHocTH. Ocoboe MECTO B 3TOH CHCTEME 3HAHWM
3QHUMAIOT DJIEMEHTHI  COJEPXKAHMSI, KOTOphie CIIy’aT OCHOBOH Juii  (OpPMHPOBaHHMS
IpEACTABICHH O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpa M [EHHOCTHBIX
OpHMEHTAIUSX JJMYHOCTH, CIIOCOOCTBYIOIIUX TYMaHH3aIlMU GHOJOIHYECKOro 00pa3oBaHus.

CTpyKTypupoOBaHHe COJep)KaHus y4eOHOro MaTepuaga B IIPOrpaMMe 110 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM HPUOPHTETHOTO 3HAYEHHs 3HAHMH 00 OTIMYMTEIBHBIX OCOOCHHOCTSIX
)KABOM IIPUPOIBI, O €€ ypOBHEBOM OpraHm3allid M SBOJIIOIUH. B COOTBETCTBHH C ITHM B
CTpyKType yueOHoro mpeamera «buonorus» BbIIEIEHBI CIEIYIONHE COACPKATESIBHBIC JINHUN!
«buonorus xak Hayka. MeTo/ bl Hay4HOTo Mo3HaHUs», «KieTka xak OMojorHyecKas cucTeMay,
«OpranusM Kak OGuosioruyeckasi cucreMay, «CucreMa 1 MHOrooOpasue OpraHuYecKoro MUupay,
«DBOJIFOIHSI YKHBOM TIPUPOJIBD», « IKOCUCTEMBI M IIPUCYIIUE UM 3aKOHOMEPHOCTID) .

Ilens w3yuenus: yueOHOro mpenmera «buosorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00y4YarolMMKUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIHMOHAIBHOW OPraHU3allMu JKUBBIX CHCTEM
pa3HOro panra u NpHOOpeTeHHe YMEHUH MCIO/Ib30BaTh 9TH 3HAHUS JUIs IPAMOTHBIX JCHCTBHUN B
OTHOIIEHHUH OOBEKTOB JKUBOM IPUPOIBI U PELICHUSI PA3TMUHBIX )KU3HEHHBIX IIPO0OJIEM.

JlocTkeHre i u3ydeHust ydeOHOro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
o0ecreunBaeTCs peIeHUEM CIIETY FOLIUX 3a1a:

OCBOEHHE OOYYAIOIUMHUCS CHUCTEMbl 3HAHMA O OHOJOTMYECKUX TEOPHSIX, YUYECHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, TPaBUIaX, CIy)KalluX OCHOBOH st (OpPMHpOBAHUS
IpEJICTABICHU O EeCTECTBEHHO-HAY4YHOM KapTHHE MHpPa, O METOJaX Hay4HOro IO3HaHWI,
CTPOEHHUH, MHOr000pa3suu M OCOOEHHOCTSIX JKMBBIX CHCTEM PaA3HOIO YPOBHS OpraHM3alluu,
BBIJIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX UCCIICOBAHUAX B OMOJIOIHH;

(dopmupoBaHue y OOYYAIOIIUXCS [O3HABATEIBHBIX, MHTEJUIEKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEN B MPOIIECCe aHAIN3a JAHHBIX O MyTSAX Pa3BUTUS B OMOJIOIUM HAyYHBIX B3IJISA/IOB,
UjIell ¥ MOJXO00B K H3YUYSHHMIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allku;

CTaHOBJIEHHE Yy OOydYarommxcs OOmeld KyJabTyphl, (YHKIHOHAIBHOH I'PaAMOTHOCTH,
pa3BHTHE YMEHHUI OOBSCHSITH U OLEHUBATH SIBJICHUSI OKPYIKAIOIIEr0 MHpPa XHBOW MPHUPOJIBI Ha
OCHOBAaHWY 3HAHWM M OIBITA, MOJIyYEHHBIX TPU U3YYEHUU OUOJIOTUH;

dopmupoBaHue y OOYYAIOLIMXCS YMEHUH MIUIIOCTPUPOBATH 3HAYEHHE OHOJOIMYECKUX
3HAHWM B TPAKTHYECKON JESTEIbHOCTH YeJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOJIOT A, i

BOCIIMTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM JKHUBOH IPUPOJIbI,
HEOOXOUMOCTH OEPEKHOr0 OTHOINEHUS K Hel, COOJIIOIEHUs] S THUECKUX HOPM IIPU IIPOBEACHHUU
OHMOJIOTUYECKUX HUCCIIEJIOBAHUN;

OCO3HAHHME IEHHOCTH OMOJIOTMYECKMX 3HAHWM JUIS TOBBIIIECHUSI YPOBHS AKOJOTMYECKOM
KYJIBTYPBL, JUIsl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



IIPUMEHEHHe NPUOOPETEHHBIX 3HAHHMI M yMCHHH B TIOBCE/IHEBHOW JKU3HU Ul OLICHKH
MOCJIEeCTBUMA CBOEU JIEeSATEILHOCTH 110 OTHOIIEHHIO K OKpyXaiomell cpene, COOCTBEHHOMY
310pOBBIO, 00OCHOBAHUE M COOIIO/ICHIE Mep IpodGUIaKTHKH 3a00IEBAHUH.

B cucreme cpeanero odmero obpasosanus «buosnorusy», usydaemas Ha 0a30BOM YpOBHE,
gBIIsieTcs 00A3aTebHBIM YUEOHBIM MPEAMETOM, BXOISIIMM B COCTAaB MPEAMETHOH o0acTu
«EcTecTBEHHO-HAYYHBIE IIPEAMETHD).

J{ns u3ydenus OHOJIOTHM HA 0a30BOM YPOBHE CPEIHETO 001ero 00pa3zoBaHKs OTBOIUTCS
68 uacos: B 10 kacce — 34 yaca (1 gac B Hezeno), B 11 kmacce — 34 vaca (1 gac B HEJIEIIO).



COJEPKAHUE OBYYEHMSI

10 KJIACC

Tema 1. buonorus kak Hayka.

Buonorus kak Hayka. CBs3b OHOJOTHM C OOINECTBEHHBIMU, TEXHUYECKHMH U JIPyTHMH
eCTeCTBEHHBIMH HayKamu, (uiuocodueil, dTUKOM, dCTeTHKOH M mpaBom. Posib Ouonornu B
(hOpMHEpPOBaHUK COBPEMEHHOM Hay4YHOM KapTHHBI MUpa. CucTeMa OMOJIOrHYECKHIX HayK.

MeTo/1bl IO3HAHUS KUBOM MPHUPOJIBI (HAOIIOACHUE, SKCIIEPUMEHT, ONUCAHKE, U3MEPEHHE,
KIIaccu(HKAIKs, MOJIEIMPOBAHHIE, CTATHCTHYECKAs 00pabOTKa JIAHHBIX).

JdemoncTpanmu:

Ioprpetsr: Y. Jlapsun, I'. Meraens, H. K. Konbros, Jx. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: « MeTOoIbl TO3HAHMS JKUBOW IIPHUPOJIBI».

JlaGopaTopHbie 1 paKkTHYeCKHe paboThI:

Ilpaxtuyeckass pabora No 1. «Mcmonb3oBaHue pa3idvHBIX METOJOB IIPU M3yUYCHHH
OMOJIOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cHCTeMbl M HX OPraHH3ALMsL.

XuBble cucreMbl (OHOCHCTEMBI) Kak mpeaMeT u3ydeHus Ouonoruu. OTIMYHE KMBBIX
CHCTEM OT HEOPraHMYECKOH IPUPOIBL.

CpoiicTBa OHMOCHCTEM M HX pa3HOoOOpaswe. YPOBHH OpraHM3alud OHOCHCTEM:
MOJIEKYJISIDHBINA, ~ KJICTOYHBIH,  TKAaHEBBIA,  OPraHU3MCHHbIM, MOy JISIIUOHHO-BUIOBOH,
HKOCUCTEMHBIH (0HMOreoneHOTHIeCKuit ), OHOCHEpHBIH.

JdemoncTpanuu:

Tabmursl U cxeMmbl: «OCHOBHBIE TNMPU3HAKH JKU3HW», «YPOBHU OpIraHU3ALUU IKUBOU
IPUPOJBI».

O6opynoBanue: Mmozenb Mosieky sl JIHK.

Tema 3. XuMH4YeCKH COCTAaB H CTPOEHHE KJIETKH.

XuUMHYECKHH ~ cocTaB  KIETKH.  XWUMHYECKHE  DJEMEHTHI:  MaKpOJJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boa 1 MUHEpaJIbHbIE BELIECTRA.

®dyHKuUM BOABI W MHUHEPAIBHBIX BellecTB B KieTke. [lopuepikaHue OCMOTHYECKOIo
Oananca.

Benku. CoctaB u cTpoeHue OeIKOB. AMHHOKHCIOTEI — MOHOMEPBI OenkoB. Hesamenumbie
¥ 3aMEHHMBIE AMMHOKHCIOTHL AMHHOKUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKy bl (TIepBUYHAs, BTOPHYHAS, TPETHYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa 6eNKoB. brosornyeckue GyHKIUHN OEIKOB.

®epmenTsl — Ouosiornyeckue katammzaTopbl. CTpoeHue (epmeHTa: aKTHBHBI LEHTP,
cyberpatnas  cnenuduunocts.  Kodepmentsl.  Butammupl.  Orimunst  GepMEHTOB  OT
HEOPraHMYECKUX KaTaIu3aToOPOB.

VrieBobl: MOHOCAxXapuIbl (TIIFOK03a, pubo3a U Ae30Kcuprb03a), aucaxapu/ibl (caxaposa,
NaKTO3a) M TIONMcAaxapuabl (Kpaxmal, TIIMKOTeH, Ielunono3a). buonorumdeckue ¢yHkimu
YTJIEBOIOB.

Jlumuaer:  Tpurmmanepuabl,  Gocdonumuasl,  crepounl.  I'mapoduibHO-THAPOYOOHbIE
cBoiicTBa. bronoruueckue GpyHKipu JunugoB. CpaBHEHHE YITIEBOIOB, OEIKOB M JIUIHUIOB Kak
HUCTOYHUKOB DHEPIUU.



Hyxsieunossie kucinoTsl: JJHK u PHK. HykieoTusr — MOHOMEPBI HyKJICHHOBBIX KHCJIOT.
Crpoenme u ¢ynxumu JIHK. Crpoenne u ¢ynxuun PHK. Buner PHK. AT®: crpoenue u
GyHKIHH.

Ilutonorust — Hayka o Kietke. Kierounas Teopus — mpumep B3aUMOJCHCTBHA M/CH
(axTOB B HAYYHOM NO3HAHUH. METO/IbI U3y ICHHUS KIICTKH.

Krnertka xak 1nesjgocTHas kuBas cuctema. OOImue mpu3HaKy KJIETOK: 3aMKHYyTasi HapyKHas
memOpana, moseky:bl JIHK kak reneTuyeckuii anmapar, CucTeMa CHHTE3a Oenka.

Tumsl KJIETOK: OJyKapuOTHuYecKas U Ipokapuotuyeckas. OCOOCHHOCTH —CTPOCHHS
npokaproTHueckoil kietku. Kierounas crenka Oakrepuil. Crpoenue 9YKAPUOTHUECKON KIICTKH.
OCHOBHBIE OTJIMYKS PACTHTEIBHON, XKMBOTHOM U IPUOHOM KIIETKH.

TTOBEpPXHOCTHBIE CTPYKTYPBI KJIETOK — KIETOYHas CTEHKA, IVIMKOKAIMKC, WX (YHKIHUH.
[InasmMaruyeckass MemOpana, eé cBoiictBa W (ynkuum. [luromnasmMa m €€ OpraHoM/IbL
Onuomem6pannbie opranou/s! kierku: II1C, anmapar ['onboku, 11u30coMbl. [1oryaBTOHOMHbIE
OpraHOMIbl KJIETKM: MHUTOXOHJPHH, IUIACTHIBL [IpoMCcXoXieHHEe MHTOXOHIPHH H ILIACTHL.
Busl miactu. HemMeMOpaHHble OpraHOUAB! KJICTKH: pUOOCOMBI, KIETOYHBINA LEHTP, IEHTPUOIIH,
PECHMYKH, KTyTHKH. DYHKIMH OPraHOMIOB KIETKU. BKIIOYeHHUS.

SInpo — perynsTopHbIi neHTp KieTku. CTpoeHue sjipa: suepHas 00071049Ka, KapHorniasma,
XpOMATHH, SAPBIIKO. XPOMOCOMBIL.

TpaHCHOPT BELIECTB B KIIETKE.

JdemMoHCTpanum:

Iloprpetsr: A. Jlesenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Jbk. Yorcon, ®.
Kpuxk, M. Yunkusc, P. ®@panknun, K. M. bop.

Jlnarpammpr:  «PacnipeieieHie  XHMHUYECKMX OJIEMEHTOB B HEXHBOH  TIPUPOJIE,
«PacnpesienieHre XAMUYIECKUX SJIEMEHTOB B XKHUBOM [IPUPOJIEY.

Tabmunsr 1 cxemsl: «Ilepuopuyeckas Tabiuna XAMHYECKHX 3JIEMEHTOB», «CTpoeHwue
MOJIEKYJIBI BOIBDY, «BrocuuTes Genkay, «CTpoeHne MojieKy bl Oenkay, «Ctpoenue pepmentay,
«Hyxnennossie kucnotsl. JIHK», «Crpoenne momnekyisr AT®», «CtpoeHne sykapuOTHIECKOH
xierkn», «CTpoeHue XUBOTHOW KieTkw», «CTpoeHHe pacTUTeNbHOU KieTknw», «CTpoeHue
TIPOKAPHOTHYECKOH KIeTKI, «CTpOeHHUE s1/[pa KIETKI», « Y TIeBOIBD, «JIUIHIBD.

O6opy/IoBaHKE: CBETOBOM MHKPOCKOI, 00OpYIOBaHME JUIsl TIPOBEACHUs HAOIIOICHUM,
M3MEPEeHHH, SKCTIEPUMEHTOB, MHUKPOIPENapaThl PAaCTHTENbHBIX, KUBOTHBIX W OaKTepHUAbHBIX
KJIETOK.

JlaGopaTopHbie ¥ paKTHYECKHE PAdOThI:

JlaGoparopras pa6ora Ne 1. «V3ydeHne KaTaJUTHYECKOH aKTHBHOCTH (epMeHTOB (Ha
npUMepe aMUiIa3bl WK KaTanasbl)y.

JIa6opatopras paGora Ne 2. «M3ydyeHume cTpoeHHs KJIETOK PAaCTCHHH, JKMBOTHBIX H
GaKxTepuii 1101 MUKPOCKOIIOM Ha TOTOBBIX MHKPOIIPENaparax u uX OIMUCAHUE).

Tema 4. ’KnzneaesiTeJJbHOCTD KJIETKH.

O6MeH BemiecTB, WM MeTaboim3M. AccuMuwisinus (TIacTHYeCKUd oOMeH) u
JIMCCUMITSAIIAS (SHEPreTHYECKH OOMEH) — JIBe CTOPOHBI €JIMHOrO Tporecca Meradonu3ma. Posb
3aKOHOB COXPAHEHHs BEIIECTB U SHEPTHHU B IOHUMAHUK METab0/M3Ma.

Tunsl o6MeHa BemecTB: aBTOTPOoQHBIM U rereporpodubiil. Poab depmenToB B 00MeHe
BEINECTB U MPEBPALICHUN YHEPTUH B KIIETKE.

dorocuntes. CBeroBas M TemHOBas (asel (orocunTesa. Peakmmm ¢orocunresa.
DddexTuBHOCTL PoTOCHHTE3a. 3HaYeHHe YOTOCHHTE3a /ISl XKU3HK Ha 3emiie. BiusiHue ycioBuit
cpeibl Ha (POTOCHHTES M CIIOCOOBI TIOBBIIEHHS €10 IPOyKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUIA.



XeMocuHTe3. XeMOCHHTesupytonme Oakrepuu. 3HAUCHHE XEMOCHHTE3a JUIs JKU3HH Ha
3emue.

DHepreruyeckuif 0OMeH B Kierke. PacmemnsieHue  BEIIECTB,  BBUICICHHE M
aKKyMyJIMPOBAaHHE SHEPIUM B KJICTKE. JTallbl FHEPreTHYECKOro obomena. I'muxomu3. bpoxenue u
ero Buabl. KHCIOpOQHOE OKHCJIEHHE, WIM  KIETOYHOe JbIXaHue. OKHCIMTENbHOE
dochopunuposanue. DHHEKTUBHOCTE IHEPTETUUECKOTO oOMeHa.

Peakiyy MaTpUUHOTO CHHTe3a. |eHermueckas uHbopMalHs M JIHK. Peanusanus
reHeTHUeckol MH(pOpManuKH B KieTke. |'eHeTHUeCKuil Ko W ero cpoictsa. TpaHCKpumms —
matpuusbii- cuares PHK. Tpancisuus — OHOCHHTE3 Oenxa. Dranel Tpancusiun. Koauposanue
aMHHOKUCIIOT. Ponb puGocoM B OHocuHTE3e OeiKa.

Hexnerounble (GOpMBI JKM3HH — BHPYChlL. McTopusi OTKpBITUS BHPYCOB 1. W
VBanoBckuii). OCOOEHHOCTH CTPOEHHMS ¥ KUZHEHHOIO IUKJIa BUPYCOB. bakrepuodaru. bonesuu
pacTeHui, JKMBOTHBIX U YEJIOBEKa, BBI3bIBACMBIC BUpycamu. Bupyc UMMYHOIe(pHUIINTA YETOBEKa

(BUY) - Bosbymurens CIIMJla. OOparHas TpaHCKpUIIMS, pEBepTasa W MHTEIpasa.
[IpoduIaKTHKa pacIpOCTPAHEHHs BUPY CHBIX 3200 1eBaHHH.

JleMOHCTpAIUH:

Toprpetst: H. K. Komnsuos, [JI. U. Visanosckuid, K. A. Tumupsses.

TaGmumer  u  cxembl:  «Tumel  muTanus»,  «Merabonusmy,  «MHUTOXOHIPHUSY,
«dHepreTHueckuii oOMeHy, «Xyoporacty, «DOTOCHHTE3Y, «Crpoenue JIHK», «Crpoenune u
dynxumonuposanue  rema», «Cunres - Oenkay, «[enernueckuii  xom», «Bupycey,

«Bbakrepuoparm», «CTpoeHHE M OIKMU3HCHHBIA IIMKI BHUpYyCa CII1/la, Oaxtepuodarar,
«Perumxanust JTHK».

O6opyoBanue: mozenu-amumkarin «Vasoerne JIHK u Tpanckpunums», «buocunres
Genkay, « CTpoeHHe KIeTKn», Mozelb cTpyKTypbl JIHK.

Tema 5. PazMHoKeHHe M HHIUBUAYAILHOE Pa3BUTHE OPraHU3MOB.

Knerounplifi MK, WIA JKWU3HEHHBIM LMKJI KJICTKH. Wurepdaza u mutos. Ilpoueccsl,
nporekaronme B uHTephase. Pemmkanus — peakius MaTpUHOTO CHHTE3a JIHK. Crpoenune
XpPOMOCOM. XPOMOCOMHBIH HabOp — KapHOTHIL. JIMIIOU/IHBIA M TalyIOMIHBIA XPOMOCOMHBIE
HaGopsL. Xpomarubl. [[UTONOrHYecKre OCHOBBI Pa3SMHOMKEHHS W WHUBHIYaTbHOIO PasBUTHA
OpraHu3MOB.

Jlenenue xnerkn — murto3. Cramguu MuTO3a. lIpomecchl, MPOMCXOASIINE HA PA3HBIX
CTaMSIX MUTO3a. BHOJIOTHYECKUI CMBICIT MUTO34.

[IporpaMmmupyemasi THO€Ib KIETKH — allonTos.

®opMBI  Pa3MHOXEHHsS ~OpraHM3MOB: —Oecrojoe H  TIOJIOBOC. Bunger  Oecrnosioro
Pa3MHOMKEHUsI: JeIeHHEe HAJBOE, [OYKOBAHUE OJIHO- M MHOTOKJICTOYHBIX, criopoobpa3zoBaHue,
BEreTaTHBHOE Pa3sMHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHE OPraHW3MOB, €ro 3HAYCHHE JUIA
CEJIEKIIUH.

ITos0BOE pa3sMHOXKEHHE, IO OTIMYHsL OT OECIIOIOTO.

Meiio3. Cramuu Meifo3a. IIporecchi, Hpoucxojsimue Ha craausax Meifosa. Ilosenenue
xpoMocoM B Meiio3e. Kpoccurrosep. bronornueckuii CMBICI 1 3HAUCHHE Mmeito3a.

['aMeToreHes — mporece 06pa3oBaHus MOJIOBBIX KIETOK y KHUBOTHBIX. ITosoBbIC XKeesbl:
CeMEHHMKH M sudHukd. OOpa3oBaHUE M Pa3BHTHE NOJOBBIX KIETOK — raMeT (CHepMaTo30ul,
sifiexierka) — crepmaroreHes H - oBorenes. OCOOCHHOCTH — CTPOCHHUS SULEKIIETOK U
cepmaro3ouoB. Omionorsoperue. [laprenorenes.

VHAuBHLyalbHOE pa3BUTHE (OHTOrEHE3). OMOPHOHAIBHOE pPa3sBUTHC (amOpuorenes).
Dranbl SMOPUOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX JKHBOTHBIX: ApoOIeHue, racTpyJIsius,



opranorenes. [locToMOprHOHATBEHOE pPasBUTHC. Tuns! TOCTIMOPHOHAIBHOTO PAa3BUTHSA: TIPAMOE,
HenpsiMoe (IMYMHOYHOE). BimsHue Cpejibl Ha pasBUTUE OPraHU3MOB, (hakTophl, CHIOCOOHBIE
BBI3BIBATEH BPOXKIAEHHBIE YPOJCTBA.

PocT 1 pa3BUTHE PACTEHHM. OHTOTEHE3 1IBETKOBOTO PACTEHUs: CTPOCHHE CEMEHHU, CTaIMH
pa3BUTHSL.

JleMOHCTPAHH:
Ta6muis 1 cxembl: «DOPMbI PA3MHOXKEHUsI OPTaHU3MOBY, «[IBOHHOE OIIOZIOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereratuBHOE pPa3sMHOXKCHHE pactenuii», «JleneHue KIETKH

GakTtepuiiy, «CTpoeHHe MOJNOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD, «KiteTouHpIii LUK,
«Permakarus JJHK», «Muto3», «Meiiosy, «llpsimoe 1 HENpIMOe pasBUTHEY, «I"ameTorenes y
MJIEKOTIMTAIOIINX U YeJIoBeKay, « OCHOBHBIE CTAIMKA OHTOICHE3a).

OGopyJ0BaHKe: MHUKPOCKOI, MHKporpenaparsl «CrepMaro30u/bl MICKOMHTAIOMET0Y,
«STitnexneTka MieKomuTaromeroy, «Kapuokunes B KIETKaX KOpEIIKa JyKa», MarHUTHas
Moenb-anuikanus «Jlenenue kierku», moaens JIHK, mozens MeTada3Hoil XpPOMOCOMBI.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI:

Jla6oparopras pabora Ne 3. «Halmonenue MUTO3a B KJIETKAX KOHYHKA KOPEIIKa JyKa Ha
rOTOBBIX MUKpOIIpenaparax».

JlaGopatopnast pabora Ne 4. «M3ydueHue CTPOCHHs MOJOBBIX KICTOK HA TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[IpenMer ¥ 3a1aud TeHeTHKH. VIcTopus pasBUTHS TIECHCTHKH. Posip mmronoruu u
9MOPHOJIOTHH B CTAHOBJICHUH '€HETHKH. BKIax poccuiickux u 3apyOeXKHBIX YUEHBIX B Pa3BUTHE
reHeTHKH. MeTompl TeHeTHKH (TMOPUIOIOrHYECKU, IIUTOTEHETHIECKUH, MOJIEKYIIAPHO-
reseTuyeckuit). OCHOBHbIE T€HETHUECKHUE TIOHATHS. | €HeTHIECKas CUMBOJINKA, HCTIONb3YeMasd B
cXeMax CKpelBaHui.

3aKOHOMEPHOCTH  HACIENOBaHWs  [PH3HAKOB,  YCTAHOBJICHHBIC I  Meunnenem.
MOHOTHOPHAHOE CKpElUBaHie. 3aKOH eIMHO00pa3us ruOpH/I0B TIEPBOro MokojeHus. [IpaBuio
JOMUHHPOBAHHMS. 3aKOH pACIIEIUICHHs 'MPU3HAKOB. ['MnoTe3a 4YUCTOTHL ramer. [TostHoe u
HEIOJIHOE JOMUHUPOBAHUE. '

JluruOpuaHOe  CKpelldBaHHWE. 3aKOH — HE3aBUCHMOTO  HAC/ICNOBAHUS  IIPU3HAKOB.
[{UTOreHEeTHYECKHEe OCHOBBI JUTHOPHIHOTO CKPELIMBAHMS. AHATM3UPYIOUICE CKPCIIMBAHUE.
VlcHob30BaHMe AHAIM3UPYIONIEr0 CKPEIMBAHHUS JUIS OIPEJIENIEH s TEHOTHIIA 0COOH.

CrennieHHoe HacienoBanue npusHakoB. Pabora T. Moprana 1o CHCIUICHHOMY
HACJIeI0BAaHMIO TeHOB. HapyIeHne clenieH s TeHOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHAs! TeOpHsl HACTIEICTBEHHOCTH. I eHETHUECKUE KapThl.

['enernka 1ona. XpOMOCOMHOE ONpEJIeNeHHe 1Moja. AyTOCOMBI H TOJIOBBIE XPOMOCOMBL.
[oMoramMeTHBle W TeTeporameTHsie opranusmbl. HacnenoBanue NPU3HAKOB, CHEIUICHHBIX C
TIOJIOM. ’

M3MEHUMBOCTD. BUIbI K3MEHUMBOCTH: HEHACIIEICTBEHHAs M HACJICACTBEHHAsA. POIIb cpeibl
B HEHAC/ICJCTBEHHOM W3MEHYHBOCTU. XapakTepHCTHKa MOJM(PUKAUMOHHONW H3MEHYUBOCTH.
BapuanuoHHbIi psiji 1 BapuanuMonHas kpusas. Hopma peakiuy npusHaka. KonuuecTBeHHBIE U
KauyeCTBEHHbIE IPU3HAKK ¥ UX HOpMa peakimi. CBOHCTBA MOAM(DUKALIMOHHON H3MEHIMBOCTH.

HacieicTBEHHAs!, WJIH IeHOTHITHYECKasl, W3MEHUYMBOCTh. KoMOnHaTHBHAS H3MEHYMBOCTD.
Meiio3 ® TOJIOBOM IIpOIECC — OCHOBA KOMOMHATHBHOM H3MEHYUBOCTH. MyTanuonHas
u3MeHunBOCTh. KiaccuuKkaiwss MyTalWi: TEHHBIC, XPOMOCOMHbIC, TCHOMHBIC. Yacrora u



PAYMHBI MyTalui. MyTareHHsie GaKTopbL. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIEICTBCHHOM
u3menunsoctu H. Y. BaBunosa.

BresiepHas HaCJIEICTBEHHOCTD ¥ M3MEHYHUBOCTD.

[eHernka denoBeka. Kapuorwun denoBeka. OCHOBHBIC METOJBI TCHETHKM HEJIOBEKA:
reHeaJIOTHYecKuil, OJIU3HEIOBBIM, [IUTOreHETUUECKUH, OUOXUMMUYECKHMH, MOJEKYJISPHO-
renetiyeckuii. COBpPEMEHHOE ONPE/IEICHUEe IECHOTHIIA: MOJHOICHOMHOE  CCKBEHMPOBAHME,
reHOTHIIMPOBAHUE, B TOM HYHCJIE C MOMOLIBIO [1L{P-ananu3a. HacieacTBEHHBIC 3a00JIEBaHUs
GenoBeKa: TEHHBIE OOJE3HH, OONE3HM C  HACIENCTBEHHOH  TPEAPACIOI0KEHHOCTDIO,
xpomocomHble Gone3nn. ComaTHYeCKHe M ICHEPATHBHBIC myTaipd. CTBOJIOBBIC KIIETKH.
[IpuHIMIBL 300POBOrO 00pasa XKU3HH, AHarHOCTHKH, Npo(GUIAKTAKY ¥ JICYEHUS] TEHETHUECKHUX
Gonesteil. MeIuKo-TeHeTHUecKoe KOHCYJIbTHPOBaHKE. 3HAUCHUE MEIUIIMHCKOW TEHETUKU B
TIPEIOTBPAIIECHUH H JICYCHUU N'EHETHICCKHUX 3a00JIeBaHUI UeIOBEKA.

JleMOHCTpAIMH:

[Toprpetsr: I'. Mennens, T. Moprasn, I'. ge ®pus, C. C. Yerpepukos, H. B. Tumopees-
Pecosckuii, H. Y. BaBuios.

Ta6muuel ¥ cxeMbl: « MOHOTHOPHIHOE CKPELIMBAHUE U €ro MUTOTCHETHICCKAs OCHOBAY,
«3aKOH paCHIEIUICHHs] M €ro IUTOTCHETHYECKas OCHOBAY, «3aKOH YHCTOTBI TameT»,
«JlurubpuaHoe ckpemuBanue», «LIATONOrHYECKHe OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSD,
«Meiio3y, «B3anMo/ieicTBrE aJUICIbHBIX TEHOBY, «] €HETHUECKUE KapThl pacTeHui, )KUBOTHBIX
1 uenoBekay, «[eHeTHKa Moa», «3aKOHOMEPHOCTH HACIeOBAHHs, CICIUICHHOTO € MOJIOM?,
«KapuoTumsl YejoBeKa M IKUBOTHBIXY, «Bumsl  w3MeHYHBOCTHY, «MoauduKairoHHast
M3MEHIMBOCTRY, «Hacienoanue pesyc-dakropa», «['eHeTrHka rpynin KpoBu», «MyTanuoHHas
U3MEHUYUBOCTBY. ;

O6opyoBaHue: MOJIEIH-AIITHKALUK «MonorubpugHoe cxpemuBanuey, «Hemnonnoe
JOMHHEpOBaHHeY, «JlurubpuaHoe ckpemuBanme», «IlepekpécT XpOMOCOMY, MHKPOCKOI M
MuKponpenapar «Jlpo3opuna» (HOpMa, MyTaluu (GOPMBI KpBUILEB ¥ OKPACKH Tejla), repdapuii
«I"OpoX MOCEBHOM.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI:

Jla6oparopuast padora Ne 5. «M3yuenue pe3ysbTraToB MOHOTI'MOPHIHOTO U JUTHOPHIHOTO
CKpeIMBaHusl y APO30(HIBI HA TOTOBBIX MUKPOTIpENapaTaxy.

JlaGoparopuas pabota Ne 6. «M3yuenne MOIM(PUKAIHOHHONW M3MEHYHBOCTH, TIOCTPOCHUC
BApPHALMOHHOTO Psijia B BAPHAIMOHHON KPHBOI .

Jla6opatopnass paGora Ne 7. «AHamM3 MyTamui oy Apo30uiaBl  HA TOTOBBIX
MHUKpOTIpenaparax».

Ipaxtuueckas padota Ne 2. «CocraBieHue i aHAIM3 POJOCIIOBHBIX HCIOBEKAY.

Tema 7. Cestexnus opranu3MoB. OcHOBBI GHOTEXHOJIOTHH.

Cenexnus Kak HayKa ¥ IpoIiecc. 3apoKICHUEe CEICKIUH U IOMCCTHKAIHSA. Yuenue H. U.
BapujioBa O LEHTPAX IIPOMCXOXKICHHS H MHOTooOpasus KyJbTYypPHBIX pactenuil. LleHTpbI
TIPOMCXOXK/IEHHS! IOMAIITHUX XKUBOTHBIX. COPT, OPO/IA, LITAMM.

CoBpeMeHHbIE METOJ(bI ceNeKnui. MaccoBblil u WHIUBUYATBHBIH OTOOPHI B CEJICKIIUN
pacTeHmil M KMBOTHBIX. ONEHKa dKCTepbepa. bIu3KOpOICTBEHHOES CKPEIIMBAHUE — WHOPHIUHT.
Upucras smems. CKpelMBaHWe YHCTBIX JIMHMEA. l'eTeposuc, WM ruOpuaHas Cuia.
HepoJCTBEHHOE CKpEIMBaHUE — ayTOPU/IMHT. Otnanénnas ruOpuan3zanus U e€ yCHexu.
VCKYyCCTBEHHBI MyTareHe3 ¥ IIOJIyHYCHHE IOJIMIIOU/IOB. JIOCTVIKEHHSI CEJIEKIMM PACTEHU,
YUBOTHBIX U MHKPOOPIaHM3MOB.



BHOTEXHOJOTUS. KaK OTpacib IPOU3BOJICTBA. ['eHHAs HHIKCHEPHS. Dranbl CO3/aHUs
pexomGunantHo JIHK u TpaHCTE€HHBIX OpraHM3MOB. Knerounas wumkeHepus. KieTodHbie
KyJIBTYpbl. MHKPOKJIOHAIBHOE PA3MHOMKCHHE pacTenuii. KiloHMpOBaHUE BBICOKOTPOTYKTHBHBIX
CeMbCKOXO3MCTBEHHBIX OpPraHW3MOB. OJKOJOIHYECKHE W ITHYCCKHC npobsiembr. I'MO -
reHeTHYECKH MOAU(UIITPOBAHHBIC OPTaHU3MBIL.

JleMOHCTpaLMH: ;

[loprperst: H. Y. Basuiios, . B. Muuypus, I". J1. Kapneuenko, M. @. ViBaHOB.

Tabmumpl U cxeMbl: Kapra «LIeHTphl MPOUCXOXKICHUS U MHOT000pasusi KyJbTypPHBIX
pactenuit», «ITopozbl OMaIIHAX KUBOTHBIXY, «CopTa KyJIbTYpHBIX pacTeHuit», «OTnanénHas
rubpumsamys», «PaboTel  akaaeMuka M. @&. Wsauosay, «Ilomummonaus», «OOBEKTHI
ouorexnoorum», «Kierounsle KyJbTypbl U KIOHUPOBAHUEY, «KoHcTpyupoBanue U IEpPEeHOC
T€HOB, XpPOMOCOMY.

O6opyJoBaHKe: MYJSDKH IUIOZIOB M KOPHETUIONOB JIMKHX GopM ¥ KyJIBTyPHBIX COPTOB
pactenmii, repoapuii « CelbCKOXO3IHCTBEHHBIC PACTCHHUS).

JlaGopaTopHbie M HPaKTHYeCKHE PA0OThI:

Dkckypeus « OCHOBHBIE METOJBI M JIOCTHIKEHUS CEJICKIIH pacTeHui ¥ KUBOTHBIX (HA
CeJIEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (depMmy, COPTOMCIIBITATEIIbHBIA yYaCcTOK, B TEIIMYHOC
X035 CTBO, Ta60PaTOPHIO arpOyHHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIONHOHHAS OHOJIOTHSL.

[IpeInoChLIKY BO3HUKHOBEHHS DBOJIOLMOHHOM TEOPHH. DBOJIIONMOHHAST TEOpUs U e€
MeCTO B GHOJIOTHH. BIisHIe YBOTIONMOHHON TEOPHH HA pa3BUTHE OHOJIOIUM U IPYTUX HAYK.

CBUZIETENLCTBA HBOMIONMHU. [aJCOHTONOTMYECKHE: TIOCIEA0BATENbHOCTD  MOABJICHHUA
BHJIOB B MAJIEOHTOJIOTMYECKOHN JIETOMHCH, TIEPEXO/HbIE (POPMBL. Buoreorpadpudeckue: CXOACTBO
¥ pasmaure ayH u Gop MATepUKOB U OCTPOBOB.

IMGPHOIOTHYECKUE: CXONCTBA U PA3IU4usi SMOPHOHOB PasHBIX BHIOB MO3BOHOMHBIX.
CpaBHHTE/THHO-AHATOMUYECKHE: TOMOJIOTHYHBIC, AHATOTUYHBIC, PYIMMEHTAPHBIC  OPTaHEl,
araBu3MbL.  MOJIEKyISpHO-OMOXUMHUYECKUE: CXOJACTBO MEXaHM3MOB HACICICTBEHHOCTH N
OCHOBHBIX META00JIMYECKUX IIyTEH y BCEX OPraHU3MOB.

dpomonronnas Tteopus Y. Jlapsuna. [Ipeamocbulkd BO3HUKHOBEHMS JIapBHHH3MA.
JIBWoKyIpe CHJIBI  OBOJIIOIMH  BHJIOB IO Jlapsuny (M30BITOYHOE pPA3MHOXKEHHE TIPH
OTPaHUYEHHOCTH PECypcoB, HeompesenéHHas W3MCHINBOCTD, Ooppba 3a CyLIECTBOBAHME,
€CTECTBEHHBIH 0TOOD).

Cunrernueckas teopust ool (CTI) n e€ 0CHOBHBIE TOJIOKCHHS.

Mukpossostrorust. [Tomynsius Kak eMHIIA BUA U 9BOJIIOLHH.

JIpmxkympe cuibl (GakTophbl) 9BOJNIONMHK BUJIOB B MPUPOJC. MyTalMOHHBIM IIpoIece M
KOMOGHMHATHBHAS WM3MEHYMBOCTH. [IOMyJISIMOHHBIE BOJMHBI M jped¢d renos. Msomsuus u
MUTpaIusl.

EcTecTBEHHbIH 0T6Op — HampaBIsolmi daxrop sBosonui. PopMbl €CTECTBCHHOIO
otbopa.

TTprcnoco6IEHHOCTh OPraHU3MOB KaK Pe3yJibTaT SBOJIOLHH. [TpuMeps! IPUCTIOCOOICHIH
y opraau3mMoB. ApoMop(hO3bI 1 HAKOAIANTAIUH.

Bux u Bumoo6pazosanue. Kpurepun Buzma. OCHOBHbIE dopmbl  BHI000pa3OBaHUSL:
reorpapuyeckoe, SKOJIOTUIECKOE.



MaxposBosmomusi. DopMbl IBOITIONMH: - (puileTHYecKast, MBEPreHTHas, KOHBEpreHTHasd,
napajuiessHasi. HeobparumMocTh 5BOTIOLHH.

[IpoucxoXueHne  OT  HECHCLHUATM3UPOBAHHBIX  MPEIKOB. [Tporpeccupyrommas
crienuanu3anys. AJanTABHas paadalus.
JlemoHCTpanMu:

[Moprpetsr: K. Jlunnei, K. B. Jlamapk, Y. Jlapsun, B. O. Kosanesckui, K. M. bap, D.
Iexkens, . Mromep, A. H. Cesepiios.
Tabmumel u cxembl: «Pa3BuUTHE OpraHMYecKoro Mupa Ha 3emiie», «3apoJIbIIIIH

[I03BOHOUHBIX JKHBOTHBIX», «Apxeontepuke», «Popmbl OOpbOBI 32  CYIIECTBOBAHHEY,
«EcrtecTBeHHbIii  0TOOpY, «MHOr00Opashe COPTOB —PacTCHHMIN, «Mmuoroo0paszue 1opoJ
YKUBOTHBIXY, «ITomynsiumny, «MyTarmoHHas HU3MEHYUBOCTEY, «ApomMopdo3bI»,

«mmoananTanuny, «O6mas jgereHepanusy, «JBIKyIHE CHIbI SBOJIOIHUKY, «Kapra-cxema
mapmipyTa mytemectsus Y. JlapuHay, «boppba 3a cymecTBoBanue», «IIpucrnocodIeHHOCTh
opraHu3MoBy, «[ eorpaduueckoe BUA00OOPA3OBAHHEY, «DKOJIOTHUECKOe BU000PA30BAHUE)) .

OGopyioBaHKe: KOJUIEKIHS HACEKOMBIX € Pa3/IM4YHbIMK THIIAMH OKPACKH, HAOOP IJI0JI0B U
ceMstH, KoJuieKius «IIpuMepbl 3alUTHBIX PUCTIOCOOICHHH Y HKUBOTHBIX?, MOJICIIH «OcHOBHBIE
HATIPABIICHHUS SBOJIOLII», 00BEMHAs MOZIENh « CTPOCHUE IOJIOBHOTO MO3Ta MO3BOHOUHEIX .

Buoreorpaduueckas Kapra MHpPa, KOJIeKuus «®DOpMBI COXPAHHOCTH HCKOMACMBIX
JKMBOTHBIX ¥ PAacTEHHil», MoJelb anmmkanus «IIepekpécT XpoMOCOM», BIAKHBIC IPEIapaThl
«PasBuTHE HACEKOMOro», «Pa3BuTHe JSTYIIKWM», MHKporperapar «Jlposoduna» (HOpMa,
MyTaIH (pOPMBI KPBUIBEB U OKPACKHU TEIa).

JlaGopaTopHble H NPAKTHYECKHE PAOOTHI:

JIa6oparopuas padora Ne 1. «CpaBHEHHE BUJIOB I10 MOP(OIOTHIECKOMY KPHTEPHUION.

Jla6opatopnas paGora Ne 2. «Ornmcanue IPUCIIOCOOTEHHOCTH OpraHusmMa u €
OTHOCHUTEIBLHOTO XapaKkTepay.

Tema 2. Bo3uukHOBeHHE ¥ pa3BUTHE )KH3HHM Ha 3emure.

JloHaydHBIE MPEJICTABICHHS O 3apoXIeHNH Ku3HK. HaydHble IMIIOTE3b! BOSHUKHOBEHHUS
KM3HH Ha 3emiie: abMoreHe3 W TAHCIEpMHs. XHUMHUYECKas dBOMIONHUsA. AOGUOTEHHBIH CHHTE3
OpraHMYecKHX BEWIECTB M3  HEOPraHW4eCKuX.  OKCNEPUMEHTAlIbHOC  MOATBEPIKICHHE
XUMUYECKOil sBOJOIMK. Hauansubie sTanbl Guojiorudeckoii ssomonun. ['unoresa PHK-mupa.
dopmupoBanre MeMOPAaHHBIX CTPYKTYP M BOSHUKHOBEHHE IMPOTOKICTKH. [TepBble KIETKH U UX
sBooNHs. ®OPMUPOBAHHE OCHOBHBIX I'PYIII XKUBBIX OPraHA3MOB.

PasBuTHe OKH3HM Ha 3ewsie 1o dpamM W mepuojam. Karapxed. Apxeiickas U
npoTeposoiickas apbl. Ilaneosofickast spa u €€ TEPUOJBL: KEMOPHICKHUNA, OPIOBUKCKHH,
CHUTY pUACKHH, JTEBOHCKHIA, KaMEHHOYTOJbHBIN, TEPMCKHIA.

Me3030#cKast 5pa ¥ €& IIepHO/Ibl: TPHACOBbIH, FOPCKUHN, METOBOH.

KaitHo30#cKast 9pa U €& IIePHOJIBL: IANe0reHOBbIH, HEOTeHOBBIN, AHTPOTIOTEHOBBIMH.

XapakTepucTHKa KJIMMaTa M Ie0JOrHYecKHX MPOIECCOB. OCHOBHBIE 3Talbl IBOJIOLUN
PaCTHTENHHOTO ¥ JKMUBOTHOIO MHpa. ApOMOP(O3bI y PaCcTeHUH M IKUBOTHBIX. [TosiBnenue,
pacIBeT ¥ BHIMUPAHHUE IPYIII XKUBBIX OPraHU3MOB.

CucTeMa OPraHMYEecKOro MHUpa Kak OTpaKeHHe JBOJONHH. OCHOBHBIC CHCTEMATHICCKHE
IPYIIITBI OPraHU3MOB.

JBONIONHS UeNoBeka. AHTPONOJOTHS KaKk Hayka. Pa3BuTHe TNpPEACTaBICHHH O
IIPOUCXOIKICHHUH YeToBeKa. MeTo bl N3y UCHHUS aHTPOIIOTECHE3a. CxoJicTBa ¥ pa3Inyms YeloBeKa
1 UBOTHBIX. CHCTEMATHYECKOE IT0JIOKEHUE UeIIOBEKa.



JiBmkynme cuibl  ((akTophl) aHTPONOrEHE3a. HacnencrBeHHas W3MEHYMBOCTh U
ecTecTBeHHBIH 0T6Op. OOIIeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJICHAC OpyIu# TpyJa, MBIIUICHHE,
peub.

OCHOBHBIE CTAIMH ¥ BETBH SBOJIONMH YEIOBEKa: aBCTPATONUTEKH, eloBeK yMelbli,
Uenopek mpsmoxomsnmi, YenoBek HeaHjepTanbckuil, YenoBex pasymublid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMSI CyIIECTBOBaHHs, 00JIaCTh PAaCIpOCTPAHEHHS, 00BEM TOJIOBHOI'O
MO3ra, 00pa3 XKU3HH, OPYIHSL.

YenoBeueckre pachl. OCHOBHBIE OOJbIIKE PACBl: €BPOICOHM/HAS (eBpasuiickas), HErpo-
aBcTpanoiHas  (9KBaTOpUAlbHAs), ~ MOHIOJIOM/HAS (a3marcko-amepuKaHnckas).  Heprol
[IPHUCTIOCOBEHHOCTH TPEJICTABATENICH YENOBEYECKUX pac K yCIOBHIM CYIIECTBOBAHMSL.
EnuucTBO YenoBedeckux pac. Kpuruka pacusma.

JleMOHCTpaHK:

TToprpersr: ®. Pemu, JI. Tactep, A. U. Onapus, C. Muep, I'. FOpu, Y. JlapBut.

Ta6munst 1 cxeMbr: «BosHukHOBeHHe CONHEYHOM cHCTEMBbD, «PasBHTHE OPraHUUYECKOro
mupa», «PacturenbHas KieTka», <« OKuMBOTHAs —KIETKay, «[TpokapuoTHueckas KJETKay,
«CoBpeMeHHasi CUCTEMa OPraHM4YeCKOro Mupay, «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS
YeoBeKa U YeJIOBEKOOOpPasHbIX 00e3bsiH», « OCHOBHBIE MECTa NAICOHTOIOTHICCKUX HAXOJOK
[IPEIKOB COBPEMEHHOTO desioBeKa», «JIpeBHEHIIME JIHOAN, «Jlpeeaue moam», «llepsbie
COBpEMEHHBIE JIOM», «UeT0BEUeCKre pachly.

OGopynosanue: Myspku  «[Ipoucxoxienue HenOBEKa» (OrocTBI  aBCTpPAJIONUTEKA,
IUTEKAHTPONA, HEaHePTaNblla, KPOMAHbOHIA), CICIIKH W M300paXkKeHnsi KaMEHHBIX OpY /Ui
NepBOOBITHOTO YeloBeKa (KaMHH-YONIIEPHI, pyOuiia, ckpebia), TeOXpOHOIOrHIECKasd TabuIa,
KOJLTEKIHS « DOPMBI COXPAHHOCTH HCKOMAECMbIX JKUBOTHBIX M PACTCHHE .

JlaGopaTopHble U NPAKTHYECKHE PAOOTHI:

IIpaktuueckas padora Ne 1. «/3ydeHne HCKONAEMBIX OCTaTKOB pacTeHui M KUBOTHBIX B
KOJUTEKIIUSX) .

DKCKypeHsi « DBOJTIONHSI OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHbIH WM
KpaeBeauecKuil My3ei).

Tema 3. Opranu3Mbl H OKpy’Ka0mas cpeaa.

DKoJOrMs KAk HayKa. 3agaud W pasienbl  SKOJMOrud. MeTOmbl  SKOJOTMYECKHX
JCeiieIoBaHui. DKOJOrHUECKOe MUPOBO33PEHIE COBPEMEHHOI0 Y€JI0BECKA.

Cpempl  obuTanus ~ OpPraHM3MOB:  BOJHAs, — HA3CMHO-BO3JyIIHAs,  MOUBEHHAL,
BHYTpUOpPraHU3MEHHAsI.

Dxonorudeckue (paxTophl. Knaccupukaims dKONOTHUECKUX (HAKTOPOB: aOMOTHYECKHE,
GHOTHYECKUE U AHTPOIIOTeHHbIE. JIefiCTBIE KOIOrHIECKUX (pAaKTOPOB HA OPraHU3MBL.

A6uoTudeckue  (paKTOphBl:  CBET,  TEMIEpaTypa,  BIAKHOCTb. DOTONEPHOIU3M.
IIpucnoco6eHus OPraHu3MOoB K JIEHCTBUIO a0HOTHYECKUX (baxTopoB. bronoruueckue puTMBL.

Buotnueckue (HakTopel. Buabl  OMOTHYECKMX — B3aMMOJCHCTBUH:  KOHKYPCHIHS,
XMIHAYECTBO, cuMOro3 1 ero ¢opmsl. [lapasutusm, Koonepaﬁux, MyTyaJIi3M, KOMMEHCAJIA3M
(KBApTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEHTPATU3M. 3HayeHne OUOTHUECKUX
B3aMMOJIEHCTBHIA JUIS CYIIIECTBOBAHMS OPraHH3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOTMYECKHE XapAKTEPUCTUKH HOMy/snuu. OCHOBHBIC IOKa3aTesM IOMYJISINK:
YHCIEHHOCTh, TUIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTh, INPHUPOCT, MHrpaius. JluHamuka
YHCJIEHHOCTH TIOMYJISIUAU U €€ PEeTy LS.

JleMoHCTpanuM:

Toprpetsr: A. ['ym6omsar, K. ®. Pyibe, . I'exkens.



Ta6muups! ¥ cxeMbl: KapTa «IIpupossbie 30HbI 3emin», «Cpent oOuTaHUsI OPraHU3MOBY,
«@oronepronusmy, «llomymsamuny, «3aKOHOMEPHOCTH poOCTa  HHCICHHOCTH O JISILIA M
uHby30pur-Ty Genbkuy, «[TuieBbie NeT.

JlaGopaTopHbie H NPAKTHIECKHE PAOOTHI:

JlaGopatopHas padota Ne 3. «Mopdosoruyeckue 0COOEHHOCTH PACTeHUH M3 pasHbIX MECT
oOuTaHUS.

JlaGopaTopHas pabota Ne 4. «Biusiiie cBeTa Ha pOCT i PAa3BUTUE HEPEHKOB KoJIeycay.

[Ipaxtuueckas pabota Ne 2. «110ACUET MIOTHOCTH TIOMYJISALHI Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo0mecTBa U YIKOJOrHYECKHE CHCTEMBbI.

CoobmecTBo ~ OpranusmMoB  —  Owornenos.  CTPyKTypbl OuolleHO3a:  BUJOBas,
IpoCTpaHcTBeHHast, TpopuuecKas (IUIIeBas). Buapl-noMuHadThl. CBSI3U B OHOLIEHO3E.

Yxonoruueckue cucteMbl (3kocucremsi). [lonsTne 00 SKOCHCTEME U OUOreoIeHo3e.
OYHKIMOHATBHBE KOMIOHEHTBl  9KOCHCTEMBL:  MPOAYLCHTRL, KOHCYMEHTBI, PEAyIECHTBI.
KpyroBopot BeIIECTB U TMOTOK DHEPrUM B SKOCHCTEME. Tpoduyeckue (MUIIEBbIE) yPOBHH
skocucTeMbl. llumeBble menu ¥ ceTH. OCHOBHBIC TIOKa3aTC/ SKOCHCTEMBL: oromacca,
IPOAYKIMA. DKOJIOTMYECKHE THPaMHJbL: TPOJAYKIHMH, HHCICHHOCTH, ouomaccel. CBoicTBa
YKOCHCTEM: YCTOMUMBOCTD, CAMOPETyJIsIus, pasBuTHe. CYKIECCHs.

[IpUpOIHBIE SKOCHCTEMbl. DKOCHCTEMBI 03Ep U peK. DKocucTeMa XBOMHOIO WIIH
IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIC IKOCHCTEMBL. ATPOIKOCHCTEMBL. VpboskocucTeMbl. buosornieckoe u
XO3SHCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

BuopazHoobpasue Kak (pakTop yCTOMYHMBOCTH SKOCHCTEM. CoxpaHeHne OHOJOrHIECCKOrO
pazHooOpa3us Ha 3emiie.

Vyenue B. Y. Bepuanckoro o Guocdepe. I'paHuIbl, COCTaB U CTPYKTypa ourochepsl.
uBoe BemectBo W ero (yHkuuu. OcoGeHHOCTH Ouocdepsl Kak rI100aJIbHONU KOCUCTEMBI.
JlnHAMUUYECKoe paBHOBECHE U 0OpaTHas CBS3h B ouochepe.

KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE IHMKIIBI SICMCHTOB (yriepona, azoTa).
3onanbHOCTH 6rochepsl. OCHOBHBIE OUOMBI CYIIH.

YeioBeuecTBO B Orochepe 3emid. AHTPOIIOTCHHbBIE H3MEHCHHS B ouochepe. ['modabHbie
HKOJIOTHYECKHE MTPOOIEMBI.

CocyIecTBOBaHHE IPUPOIBI B yesoBedecTBa. COXpaHeHHE 6ropa3zHo0Opa3us Kak OCHOBA
yeroitumBocTy 6Guocepsl. OCHOBA PAlMOHAIBHOTO YIPABICHHS IPUPOTHBIMU PECYPCaMu 1 X
ucrosb3oBanue. JlocTHkeHus OUOJIOTHH U OXpaHa IPUPOIBL.

JlemoHcTpanum:

IToprperst: A. Jik. Tencim, B. H. Cykaués, B. W. Bepuanckuii.

Ta6iuusl 1 cxembl: «Ilnmesbie menuy, «bronenos: coctas u cTpykTypa», «llpupoanbie
coobmecTBay, «llemu murammsy, «DKkonormueckas mnmpamujaa», «bnocdepa u uenOBEK»,
«DKocucTeMa  IIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOMHOTO  Jiecay, «buonenos
BOJIOEMA», «ATpOIEHO03», «IIpHMEpHbIC ~aHTPONOICHHbIC BO3JCHCTBHA Ha  HPUPOIYY.
«Ba)kHeIe MCTOUHHKY 3arpsi3HEHMs BO3AyXa W IPYHTOBBIX BOM», «IlouBa — BakHeHImas
cocTapsomas Guocdeps, «PakTopbl Aerpananuy mousy, «[lapHUKOBEIA sdpdext», «PakTophl
PaIMOAKTUBHOIO 3arpsisHenus 6uocdepsr, «O0mas CTpyKTypa ouochepsny, «PacrpocTpaHenne
Ku3HE B Ouocdepey, «O30HOBBIA dKpaH Ouochepb», «KpyroBopor yriepoaa B ouocheper,
«KpyroBopoT azora B IpupoJie». ‘

O6opyoBaHuE: MO/IE/Tb-aNTIIUKALU s « TunugHbIe OHMOIICHO3BD, repbapuii
«PacTuTeNbHBIE  COOOIIECTBa», KOWIGKIMH  «bBuoienos»,  «Bpemurenu — BaKHEHIIHX



CeTBCKOXO3SHCTBEHHBIX  KYIBTYp», TepOapud M  KOJUIEKIMH PACTeHHH M KMBOTHBIX,
PHHAJIEKAIIME K PA3HBIM SKOJIOTHUECKUM IPYIIIaM OZTHOTO BU/IA, Kpacuast kaura Poccuiickon

DeiepariiH, H300PKCHHS OXPAHSIEMBIX BI/IOB PACTEHHUH 1 HKUBOTHBIX.



IUIAHMPYEMBIE PE3VJIbTATBI OCBOEHUS TTPOI'PAMMBI 10 BUOJIOTMM HA
BA3Z0OBOM YPOBHE CPEJIHEI'O OBILIET'O OBPA3SOBAHMAA

Cormacio ®I'OC COO, ycraHaBauBaroTcs TpeOOBaHMA K pe3yjibTaTaM OCBOCHHA
00yJaroMIMHCS IPOTPaMM CPEIHETO 061mero 06pa3oBaHus: JIMIHOCTHBIM, METAPEIMETHBIM 1
IPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B CTpyKType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS IPEIMETA «buosnorus» BBIIEJICHbI
CHEIyIONMe  COCTaBJIAIOLIME:  OCO3HAHHME 00y4YaroONMMUCS  POCCHICKOH — TPaKJaHCKOH
MIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH H CaMOOTIPEICIIEHHIO,
HATMuMe MOTHBAIMM K OOYUEHMIO OHOJIOTHH, IEJCHANPABICHHOS PA3BUTHE BHYTPCHHHX
yOeKICHU) JIMYHOCTH Ha OCHOBE KIIFOHUCBBIX [IEHHOCTEH U MCTOPHUYECKHUX TPaJHIMi pa3BUTHA
GHONOrMUYECKOTO 3HAHKS, TOTOBHOCTH M CIOCOOHOCTH OOYYalOmMXCS PYKOBOJACTBOBATHCS B
CBOGH  JIEATENHHOCTH  LIEHHOCTHO-CMBICJIOBBIMH  yCTaHOBKaMH, — IIPHCYIIHMH cucreMe
GHOIOrMYECKOro 00pa3oBaHUs, HAIMYKE OKOJIOTMYECKOro IMpaBOCO3HAHMA, CIIOCOOHOCTH
CTaBUTH LIEJH U CTPOUTH )KM3HEHHBIC TUIAHDL.

JIMYHOCTHBIE pPe3yJIbTaThl OCBOCHHUS IpeaMera «buosorusi» JAOCTUTAIOTCS B EIUHCTBE
yueOHON ¥ BOCIHUTATENBHON ACSTEILHOCTA B COOTBETCTBUM C TPaJUIMOHHBIMH POCCHUCKHMH
COLMOKYJIHTYPHBIMH, UCTOPHYIECKUMH U JyXOBHO-HPABCTBCHHLIMH IEHHOCTIMH, IPUHATHIMHA B
o0ImecTBe MpaBWIaMH M HOPMaMH IIOBEJICHUS U CIIOCOOCTBYIOT IIpoIecCaM CaMOIIO3HaHH,
CaMOBOCIIUTAHHMS ¥ CAMOPA3BHUTHs, PA3BUTUSl BHYTPCHHEH IO3UIMH JIMIHOCTH, MATPHOTH3MA,
yBa)KEHHsI K 3aKOHY M IPABONOPSZKY, YEJOBEKY Tpyaa M CTapIIeMy [TOKOJICHHUIO, B3aMMHOTO
yBaXECHHUS, OEPEKHOro  OTHOIICHMS K  KyJIBTYpHOMY  HAciejmio  H TpaJuLHsIM
MHOTOHAIMOHATBEHOTO Hapoja Poccuniickoit denepaniy, NPUPOIC U OKpY Karolen cpeje.

JIMIHOCTHBIE Pe3yJIbTAaThl OCBOEHHs Y4eOHOr0 MpeameTa «buoorHs» JIOJDKHBI OTpa)kaTh
FOTOBHOCTh M CIIOCOOHOCTH 00yYarOIUXCsl PyKOBOJACTBOBATHCS c(hOpMHPOBAHHON BHYTpEHHEH
NO3MWIMEHl JMYHOCTH, CHUCTEMOH IEHHOCTHBIX OpHMEHTAIMH, IO3UTHBHBIX BHYTPCHHHX
yOexKIeHui, COOTBETCTBYIOIUX — TPAIUIHMOHHBIM — IEHHOCTAM poccuiickoro  o0mmecTsa,
pacIIMpeHne XXU3HEHHOTO OIbITA M OMBITA NEATEIBHOCTH B IPONECCe peauzallii OCHOBHBIX
HAIIpaBJIeHKI BOCIIUTATENHLHOMN JACSTEIBHOCTH, B TOM YHCIIC B HACTH:

1) rpa’kIaHCKOro BOCHIUTAHUS:

c(hOPMUPOBAHHOCTh ~ TPAXKIAHCKOH  TIO3UIMK oOyyarommerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCUICKOr0 001IIeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIMOHHBIX IpaB M OOS3aHHOCTCH, YBaKEHHE 3aKOHA M
MIPaBOIOPSIIKA, '

FOTOBHOCTB K COBMECTHOM TBOPUECKOMU JESTETLHOCTH TIPH CO3JaHUM y4EOHBIX MPOCKTOB,
peleHny y9eOHBIX U MO3HABATENIBHBIX 33714, BBITOTHCHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEENSTh COOCTBEHHYIO TO3HIHIO 10 OTHOMICHHIO K SABJICHUAM
COBPEMEHHOM XH3HHU U OOBACHSTH €€;

yMEHHE yudTHIBATH B  CBOMX ~ JICHCTBHAX HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3AUMOJICHCTBYS JIONEH ¢ Pa3HBIMU yOKIEHUAMHU, KYJIbTYPHBIMU HEHHOCTAMH ¥ COIHATEHBIM
TIOJIOKEHUEM,



TOTOBHOCTh K COpr,T.IHIfI“IeCTBy B IIpoOLCCCC COBMECTHOT'O BBIIIOJIHCHUS yqe6bex,
[O3HABATEIBHBIX W WCCIENOBATENbCKUX 3ajad, YBAKUTEIBHOIO OTHOLICHUSA K MHCEHHIO
OIIIOHEHTOB IIPH 0OCYKICHUH CIIOPHBIX BOIPOCOB OUONOTHYECKOTO COACPKAHUS,

FOTOBHOCTb K TYMaHUTAPHO! U BOJIOHTEPCKOH JCATENbHOCTH,

2) NaTPUOTHYECKOI0 BOCITUTAHMA:

c)OPMHUPOBAHHOCTH POCCHICKOHN IPaKIAaHCKON MCHTUYHOCTH, NATPHOTU3MA, yBAKCHHIA K
CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTH MEPEA PoauHOM, rOpJIOCTH 3a CBOH Kpail, CBOIO
PojiuHy, CBO S3bIK M KyJIBTYpY, IPOIUIOE K HACTOAIIEE MHOTOHAIMOHAILHOTO Hapo/1a Poccuu;

[IeHHOCTHOE OTHOIIEHWE K TPHPOJHOMY HACIeMI0 M [aMsSTHUKAM  MpUPOJLL,
JOCTIDKeHHM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYE;

CIIOCOGHOCTH OIEHMBATH BKJIAJ POCCHMCKMX YYECHBIX B CTAHOBJICHME W DPa3sBUTHC
6UOJIOrUH, IOHAMAHHS 3HAYECHNUS OMOJIOTHH B IIO3HAHUH 3aKOHOB IPUPOJIBL, B JKM3HH HCIOBCKA 1
COBPEMEHHOTO 00IIECTBA;

ueitHas yOexIEHHOCTh, TOTOBHOCTD K CIIY KCHHIO U 3aIIUTE OteuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:

OCO3HAHHE JyXOBHBIX IEHHOCTEH POCCHHCKOr0 HApo/a;

chOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO MOBE/ICHHS;

CIIOCOGHOCTD OIEHWBATH CHUTYAIMIO M NPHHUMATh OCO3HAHHBIE PEIICHHS, OPHCHTUPYACH
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

0CO3HAHKE JIMYHOTO BKJIAZA B TIOCTPOCHHE YCTOWUMBOTO Oy/1y1Iero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMTENSAM, CO3JAHUIO CEMbM Ha OCHOBE
OCO3HAHHOTO TPHUHATHS IEHHOCTEH CeMEHHOM JKU3HU B COOTBETCTBHH C TPAMUIHUAMU HAPOJIOB
Poccun;

4) 3¢TETHYECKOr0 BOCIUTAHUS:

3CTETHYECKOe OTHOIIEHHE K MHUPY, BKIFOUasi CTETUKY ObiTa, HAYYHOIO M TEXHUYCCKOTO
TBOPYECTBA, CTIOPTA, TPY /A, OOMECTBEHHBIX OTHOMICHHH;

[TOHUMAHHE SMOIMOHAILHOTO BO3JENHCTBHSI XKUBOM IPUPOIbI U €€ ICHHOCTH,

FOTOBHOCTH K CAaMOBBIP@KEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOABIIATH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢um3uueckoro BocnUTaHus, (POpPMHPOBAHHA  KyJbTYphI  310pOBRH M
IMOIHOHAIHLHOIO 6JIATONOJIYYHsI:

IOHMMAHKE W Peau3amys 340POBOro U Ge30macHoro odpasa KU3HU (310pOBOE MUTAHUE,
COBJIIONCHNE TUIMEHUYECKUX PABHI U HOPM, COANaHCHPOBAHHBIH PEXUM 3aHATHH M OT/BIXA,
perynspHas (usnyecKkas aKTHBHOCTB), OEpeKHOro, OTBETCTBCHHOTO M  KOMIETCHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (DU3UUECKOMY H IICHXHYECKOMY 30POBBIO;

[OHHMAHHE TEHHOCTH [PABMI HHIMBUIYaIbHOrO H KOJUIEKTHBHOIO 0€30MacHoro
TIOBE/IEHUS B CHTYAIHSX, YTPOIKAIOLIKX 30POBbIO U JKU3HH JIOJCH;

OCO3HAHHME TOCEACTBHI ¥ HENPHUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOJICHHs AIKOroJis,
HApPKOTHKOB, KyPEHHMs),

6) TPy 10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTB K TPY/1y, OCO3HAHKE [IEHHOCTH MacTePCTBa, Tpy1omo0ue;

FOTOBHOCTB K AKTUBHOM JESTEILHOCTH TEXHOJIOTUUECKON M COIMAIbHOM HaIlPaBIeHHOCTH,
CHOCOGHOCTh  MHHIMUPOBATh, IUIAHUPOBATH U CAMOCTOATENBHO  BBIIOIHATL — TaKylo
JIeSITeTbHOCTD;



MHTepec K pasiudHbIM cdepam MpopecCHOHaNTbHON NEATEIBHOCTH, yMCHUE COBEpLIATH
0CO3HAHHBIH BBIOOD Oy ryneit mpodeccu U peain3oBbIBaTh cOOCTBEHHBIC )KU3HCHHBIE I1JIAHBI,

FOTOBHOCTH M CIIOCOBHOCTb K 0OPA30BAHMIO M caMOOOPA30BAHMIO HA MPOTSIKCHHH BCEH
KH3HU;

7) 3KOJIOTHYECKOro BOCIUTAHUSA:

3KOJIOTMUECKH 11eJIeCO00pa3Hoe OTHOIIEHHUE K MPUPOJE KaK MCTOYHUKY JKU3HH Ha 3emute,
OCHOBE €€ CyIIeCTBOBAHUS;

[IOBBIIIEHHE yPOBHS DKOJOTUYECKOH KyNbTypbl: HPHOOPETCHHE ONbITA ILIAHMPOBAHMA
TIOCTYIIKOB ¥ OLEHKH UX BO3MOYXHBIX IOCIIEICTBHH I OKpY KaroIe cpespl; -

0CO3HAHFE IIOBATLHOIO XapaKTepa SKOJIOTHUECKUX MPOOIIEM | ITyTeH UX PEIICHIS,

CIIOCOGHOCTD MCTIONb30BATh MPUOOPETaEMbIe [IPH M3YUEeHHH OUOJIOTHH 3HAHHS ¥ yMCHHS
[IpH peIIeHHH MpPOOIeM, CBA3AHHBIX C PallMOHATIBHBIM MPHUPOIOTIOIL30BAHHEM (cobmoienue
[PaBHJ TIOBEJEHWs B NPHUPOJIC, HANPABJICHHBIX HA COXPAHCHHE PABHOBCCHI B HKOCUCTEMAX,
OXpaHy BUJIOB, 3KOCHCTEM, Orocdepsr);

AKTHBHOE HENPUSTHE NEHCTBHUM, TPUHOCAIIMX Bpea OKpyJKalomeil MpUpOIHO cpene,
yMeHHe MPOTHO3UPOBATH HEGJIATONPHSTHBIE SKOJOTMICCKHE TOCTCACTBIA HpeANPUHIMAEMbIX
JeWcTBUM M IPEOTBpaLaTh UX;

HAJIMYME Pa3BUTOTO HKOJOTMYCCKOIO  MBIIICHHUS, 9KOJIOTUYECKOW KYJIBTYpbI, OIIbITA
JeATENHHOCTH ~ OKOJOTMYECKOM — HANpPABJIEHHOCTH, YMEHMsS PYKOBOJCTBOBATBCA —HMMH B
[103HABATEHHOM, KOMMYHHUKATHBHOW ¥ COLMAILHON INPAKTHKE, TOTOBHOCTH K YHACTHIO B
IPAKTHYECKON AESTETLHOCTH SKOJIOTHYECKOH HANPABICHHOCTH;

8) EeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTH ~ MHPOBO33PEHHS, ~ COOTBETCTBYIOIIECIO  COBPEMEHHOMY YPOBHIO
pasBMTHS HAyKM U OOIICCTBEHHOH IPAKTHKH, OCHOBAHHOIO —HA JHAIOrE  KyJIBTYp.
CIIOCOGCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJIMKYIHTY PHOM MHUPE;

COBEPIIEHCTBOBAHMUE SI3IKOBOM M YMTATEIILCKOM KyJIbTYPhI Kak CpECTBA B3aMMOCHCTBUS
MEX/Ty JIOJbMHE U TTO3HAHUS MUPa;

IIOHUMAHWe CrerudUKE OUONOTMHM KAaK HayKu, OCO3HaHHMs €€ poiH B bopMHupOBaHUH
PAIMOHATFHOTO HAYYHOTO MBIIUIEHHS, CO3JAHUH IETOCTHOTO MPE/ICTABIICHH 00 OKpy’KaIoIeM
MHpe KaK O €/MHCTBE NpPHUPOJBI, 4eJOBEeKa M OOIecTBa, B TO3HAHMHM  HPUPOHBIX
3aKOHOMEPHOCTEH M PelICHUH IPOOIeM COXPaHEHHS IIPUPOIHOTO PABHOBECH S,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOIOTUH JUISL COBPEMEHHOH LMBAIH3AIIMN: obecrnieueHus
HOBOTO yPOBHSI Pa3BUTHS MEIHIMHBI, CO3JIaHHE IEPCIEKTUBHbIX OUOTEXHOJIOTHIA, CIIOCOOHBIX
permaTh pecypcHbie mpoOIeMbl Pa3BUTHs YEIOBEIECTBA, TIOUCKA myTei BbIXO/a U3 II00aIbHBIX
HKOJIOTUUECKUX TPoBIeM U 00eCedeH s epexo/ia K yCTOMIMBOMY Pa3sBUTHIO, PAlHOHATLHOMY
HCTIOJIB30BAHHIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHMIO HOBBIX CTAHAAPTOB KH3HH,

3aMHTEPECOBAHHOCTD B IOJIyYCHUH OMOJOrMYECKHX 3HAHUH B LEJSX MOBBIICHHS obreit
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM IPAaMOTHOCTH, Kak COCTaBHOM wyacTh (yHKIMOHAIBHON
IPaMOTHOCTH 00ydaroImumxcs, pOpMUPYEMOH MPU 3y UCHAN Ouosioruu;

[IOHMMaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIONB3YEMBIX B ECTECTBCHHBLIX HayKax,
CTIOCOGHOCTH HCIIONB30BaTh IOJNydaeMble 3HAHMsS JUI aHaIu3a M OOBSCHEHHS SBICHHH
OKPY KAIOIIEr0 MUPa M IIPOMCXOUIIIMX B HEM W3MEHEHUH, yMeHHe nenaTh 00OCHOBaHHbIC
3aKUTIOUEHMs HA OCHOBE HAyuHbIX (PAKTOB M HMEIOMIMXCS JAHHBIX C TEJIBI0 TOJIyHCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOGHOCTh CAMOCTOSITEIHPHO HCITOJIB30BaTh OHOJIOrMYEeCKHe 3HAHMS JUld PCIICHHUs
npo6JieM B peasbHBIX KU3HECHHBIX CUTY allUsX;



OCO3HAHHE LEHHOCTH HAYYHOM ESTElTBHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO H
HCCIIEI0BATEIBCKYIO IESTEIbHOCTh HHMBHYaJIbHO U B TPYIIIIC,

[OTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY O00Opa30BaHHIO M caMm000pa3oBaHuIoO, K
AKTMBHOMY TIOJYEHHIO HOBBIX 3HAHMH I10 OMOJIOTUM B COOTBETCTBUH C IKM3HCHHBIMH
OTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» BKIOYAIOT:
3HauuMble s (OPMUpPOBAHHUS  MHPOBO33PCHHS 00ydarommxcs  MEKIUCIUIIMHAPHBIC
(MEXKITIpe/IMETHBIE) 00IICHAY YHbIC TIOHATHS, OTPAKAIOIIME IETOCTHOCTE HAy4YHON KapTUHBI MHPa
¥ crenuuKy METOIOB MO3HAHMS, HCTIOJIB3YEMBbIX B €CTECTBEHHBIX HAYKaX (Be1ecTBO, dHEPIHUS,
SABJICHHME, MPOLECC, CHCTeMa, HaydHbIA (akT, MPUHUMI, THIOTE3a, 3aKOHOMEpPHOCTB, 3aKOH,
TeopHs, HCCIeN0BaHue, HAOMOJCHHE, U3MEPEHHUE, SKCICPUMEHT 1 JPYTUX), yHUBEPCATbHBIC
yueOHble JIeHCTBUS (MO3HABATEIBHBIC, KOMMYHUKATHBHBIC, peryJIsITUBHbIE), 00ECICINBAIOIIHNE
dopmupoBatue QyHKIMOHAIBHON IPAMOTHOCTH H COIMATBHON KOMIIETEHIIUH O00Yy4aroImuxcs,
CIIOCOOHOCTh 00yJaroImuxcs HCIIOJIE30BaTh OCBOCHHBIE MEXKIMCIUTUTMHAPHBIE,
MHPOBO33PEHUECKHUE 3HAHHUS W YHMBEPCAJBHBIC yueOHble JIEHCTBHS B TIO3HABATCIILHOM U
COIHAJIBHOM ITPAKTHKE.

MeTanpeMeTHBIE Pe3yIbTaThl OCBOCHHMS IIPOrPamMMBbl CPEIHETO obmiero oOpa3oBaHus
JIOJIKHBI OTPaXKaTh:

OBJia/ieHHE YHHBEPCAIbHbIMH y4eOHBIMH MO3HABATE/ILHBIMH JMeficTBUSIMH:

1) 6a3oBBIe JTOrHYECKHE AeHCTBHA:

CAMOCTOSITEILHO  (pOPMYJTHPOBATH M AKTyalM3upoBaTh MPOOIEMY, paccMarpuBaTh gé
BCECTOPOHHE;

MCIOJIB30BaTh TIPA OCBOCHHM 3HAHWH MPUEMBI JIOTHYECKOTO  MBIIIICHHSA (ananm3a,
cHHTe3a, CpaBHEHHs, Kiaccuukamuu, OOO0OIMICHNS), PACKPbIBATE CMBICI OHMOJIOTHYECKUX
TOHSTH (BBIIENATH HX XapaKTEepHbIE IPU3HAKH, yCTAHABJIMBATD CBSA3H C JIpYTHMH TIOHSATHUSIMU);

OIpeeNaTh Hedd AESTeNbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPHH HX JIOCTHKCHHA,
COOTHOCHTH PE3YJIHTATHI AESATEILHOCTH € MOCTABJICHHBIMH LEIIIMH;

MCTIONB30BATh GHONOrHYECKHe IOHSTHS Ui OOBSCHeHHs (aKTOB M SBICHHH JKMBOH
IIPUPO/IB;

CTPOMTH JIOTUMECKHE pPacCyKIeHusi (MHIYKTHBHBIE, ICAYKTHBHBIC, M0 aHAJIOTUN),
BBISIBJISTH 3aKOHOMEPHOCTH W IPOTHBOPEYHs B PacCMaTpPUBAEMBIX SIBICHUAX, bopmyHpoBaTh
BBIBOJIbI U 3aKJIIOUEHUSI,

IPAMEHATH CXEMHO-MOJICIbHBIE CPEJICTBA JUISl MPE/ICTABICHHS CYIICCTBCHHBIX CBsI3el U
OTHOIIECHHUI B M3yd4aeMbIX OHMOJIOTHYECKHX OOBEKTAX, a TAKKe IPOTHBOPEUYUH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHOOPMAIIMOHHBIX HCTOUHHKAX]

pa3pabaThiBaTh [UIAH pEleHHs NPOOEMBI ¢ YUETOM aHAIM3a NMCIOIIMXCS MATEPHATILHEIX
U HEMATEePHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESITENIBHOCTb, OLEHMBATH COOTBETCTBUE PE3YJILTATOB HEIIAM,
OLICHMBATh PUCKU NOCIIEACTBUM NS TEIbHOCTH;

KOODJMHHPOBATh ¥ BHIIONHATH paboTy B YCIOBHSX pPEANTbHOTO, BHPTYAILHOTO H
KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS; :

pa3BUBATh KPEATHBHOE MBIIUICHUE IIPU PEIICHUH JKU3HCHHBIX po0JIeM.

2) 6azoBbIe HCCIETOBATEIbCKUE ACHCTBUS:



BJIA/IETh HABBIKAME YUeOHO-HCCIIENIOBATEIBCKOM 1 MPOEKTHOW JEATEIbHOCTH, HaBbIKAMU
paspelnenus mpobiieM, CoCOOHOCTBIO ¥ TOTOBHOCTRIO K CaMOCTOSTEIHLHOMY TOMCKY METOJIOB
peleHus IPAaKTHIECKUX 3a/1a4, IPUMEHEHHIO PasiTuIHbIX METOLOB MIO3HAHMS;

ACTIONB30BaTh PA3IMYHBIC BH/BI JESATEIBHOCTH IO IOJy4CHHIO HOBOTO 3HAHMA, ero
MHTEpPIPETALH, TPeoOpa3oBaHuIo ¥ NPUMEHCHUIO B y4eOHBIX CHUTyallHsX, B TOM 4YHCIIE NpH
CO3aHMM YUEOHBIX M COIMAIBHBIX ITPOCKTOB;

dopMupoOBaTh HAay4HbI TUI MBILLICHNS, BIaJCTh HAy4HOW TEPMMHOJIOTHEH, KIFOUEBLIMHA
MIOHSITHSIMH U METOJIAMH;

cTaBuTh ¥ (OPMYJIMPOBATH COOCTBEHHBIE 3a/aud B 00pa3oBaTeNIbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUIX;

BHISBIIATH IPUUHHHO-CIEJCTBCHHBIC CBS3W M aKTyalu3upoBaTh 3ajaty, BBIABHIaTh
rUmoTe3y e PpEIeHHs, HAXOAUTh APryMEHTBI JUIL JOKa3aTebCTBA CBOMX yTBEPXK/ICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

AHAIM3MPOBATh TIONYYECHHBIE B XOJE PpEUICHHMS 3a/add  pesyJbTathbl, KPUTUYECKH
OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX y CIIOBHAIX;

JaBaTh OIIEHKY HOBBIM CHTYaIlHsIM, OLIEHUBATDH pHOOPETEHHBIN OTIBIT;

OCYIIECTBJISTH IIeJICHANPABICHHbIA MOUCK NEPEHOCA CPEICTB M crioco0oB IEWCTBHS B
npoeCCHOHATBHYIO CPENy;

yMeTh TEPEHOCHTh 3HAHWA B  TO3HABATENBHYIO M IPAKTHHUCCKYIO obactu
HKU3HEEITETbHOCTH,

yMeTh HHTETPHPOBATh 3HAHHS M3 PA3HBIX [PEIMETHBIX obmacTei;

BBUIBAIATh HOBBIE WJEH, Npe/araTh OPUTMHAIBHBIC MOJXOABI M PCHICHHMS, CTABUTH
IpOGIEMBI U 3a/1a4H, SOy CKAIOIIUE albTCPHATHBHBIC PCIICHHUS.

3) pa6ora ¢ undopmanmeii:

OPUEHTUPOBATHCS B Pa3MYHBIX MCTOYHHKAX uHpopMaluu (TeKcTe yueOHOro IocoOus,
HAYYHO-TIONYJIAPHON JIATEpaType, OHOJIOTHICCKUX CIIOBAPSX M CIPABOTHHUKAX, KOMITBIOTEPHBIX
Gasax NaHHBIX, B VHTepHeTe), aHAIM3MPOBATh HMHPOPMAIMIO Pa3IMYHBIX BHJIOB H bhopm
NPEeCTABNEHHUS, KPUTHYECKH OIIEHUBATh €& IOCTOBEPHOCTD M HEMPOTUBOPEIHUBOCTD;

(opMy TEpOBaTh 3aIPOCHl M TPUMEHSTH Pa3/IMYHbIC METOZBI TIPH IOUCKE H orbope
GuOIOrHIecKoi nHpOpMAIUK, HEOOXOMMOM JUIsl BBIITIOJTHEHHS yueOHBIX 3a/1a4;

IpHOGPETaTh ONBIT KCHONB30BAHMsS MH(POPMAIMOHHO-KOMMYHUKATHBHbIX TEXHOJIOT U,
COBEPIIEHCTBOBATE KYJILTYPY aKTHBHOI'O HCTIOJIB30BAHMS PA3IUHHBIX OMCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHMAIBHYIO (OpMY IPEICTaBICHUS OHOJIOTUYECKOM
uH(opmanuu (CXeMbl, rpapuKy, AHarpamMMbl, TaOJIUIIBI, PUCYHKH U IPYTO€);

WCIIOJIb30BATh HAYYHBIH $3bIK B Ka4yecTBE CPEACTBA IPH pabore ¢ OHOJOrHYECKOi
uHpoOpManKeil: TPUMEHATH XUMUYECKHE, (usnueckue ¥ MaTeMaTHYECKHe 3HAKH M CHMBOJIbL,
dopmynbel, abOpeBHaTypy, HOMEHKIATYpPY, WHCIIONB30BATL M npeoOpa3oBBIBaThL  3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISITHOCTH;

BIA/eTh HABBIKAMH pPACTO3HABAHWSl M 3alMTBl  MHG(OpMAIWH, uH(pOpMaIHOHHON
0e30MacHOCTH JIMYHOCTH.

OBJi1aJieHAe YHHBEPCATHLHBIMH KOMMYHHKATHBHBIMH AeHCTBHAMU:

1) oomenue:

OCYIIIECTBIATH KOMMYHHKAIMM BO BCEX cepax HKU3HH, aKTUBHO ydacTBOBATH B AMANIOrE
WM JECKYCCHH TIO CYIECTBY OOCY’KlaeMoi TeMbl (YMEHHE 33/1aBaTh BOTIPOCHI, BBICKA3BIBATL
CYXICHHS OTHOCHTENBHO BBINOJHEHUS [pe/IaracMoi 3aJadd, Y9HTBIBATH HHTEPECHL  H
COIIACOBAHHOCTD MOBUIMH PYyTUX YYACTHUKOB [(MaJIOra HITH JICKYCCHH);



pacro3HaBaTh HeBepOalbHbBIC CPEIICTBA oONICHMs, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(THKTHBIX CHTYaIl|i, yMETh CMATYATh KOHMINKTEI 1
BECTHU NEPErOBOPEI,

BJIaZeTh Pa3IMYHBIMU cIocoOamy OOIEHHUs H B3aMMOJICHCTBHSI, TIOHAMATh HaMEPEHHUs!
JPYTHX JIOJIeH, TPOSBIIATh YBaXKHTEIbHOE OTHOLICHHE K coOecelHUKY U B KOPPEKTHOH (opme
bopmyTpoBaThH CBOU BO3PAKEHHUS,

pa3BEPHYTO M JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHHS € HMCHOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl 1eATeIbHOCTD:

[IOHHMATh ¥ HCIOJb30BATh IPEUMYIIECTBA KOMAHHOH U MHIMBHIY alIbHOH paboThI IIpH
peleHnH GHOJIOTHYECKOH TIPOOIeMBI, 060CHOBBIBATH HEOOXOIMMOCTH IIPHMEHEHUS IPYIIIOBBIX
(bopM B3aUMOJICHCTBUS NIPU PEIICHIN y4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY M METOJbI COBMECTHBIX NeWcTBUH ¢ Yy4ETOM OOIIMX HHTEPECOB H
BO3MOIKHOCTEM KaXJ0r0 YIeHa KOJUICKTHBA,

IPUHAMATh LM COBMECTHOH JESTETBHOCTH, OPraHM30BBIBATH M KOOPJIMHUPOBAThH
JefiCTBHS 1O e JOCTHIKEHMIO: COCTAaBIAThH TUIAH ACHCTBHH, PACIpPEACISTE PO € y4ETOM
MHEHHI{ y9aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOH paboTBhI;

OIIEHUBATh KaueCTBO CBOETO BKJIA/A U KaXOTO yUaCTHHKA KOMaH/bI B 001Ut pe3yiaprar
110 pa3pabOTaHHBIM KPUTEPHUSIM;

TpeUIaraTh HOBBIE MPOEKTHI, OLEHUBATH MM C IMO3HIHMH HOBH3HBL, OpPUTHHAILHOCTH,
[PaKTHYECKOH 3HAYUMOCTH;

OCYIIECTBJISTh TO3MTHBHOE CTPATEIHYECKOe TOBEICHHE B PasIMIHBIX  CHTYauisix,
TIPOSIBIIATH TBOPYECTBO ¥ BOOOPAKEHHE, OBITH HHUIIMATHBHBIM.

OBJ1ajieHHe YHHBEPCAJIbHBIMH Pery/IsiTHBHBIMH JeHCTBHSIMM:

1) camoopranusanusi:

HCIIONB30BaTh OMOJIOTMUECKHe 3HAHHS Ui BBISABICHHS INPOOJEM W HX pelIeHUs B
U3HEHHBIX W yUEOHBIX CUTYaIlUAX;

BBIOMpATH HA OCHOBE OHOJIOTMYECKUX 3HAHMIA [EJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX
JEHCTBHSIX M IOCTYIKAaX 10 OTHOLICHHIO K JKHBOW IPHUPOZE, CBOEMY 310POBBIO H 30POBLIO
OKpYKarOIIMX;

CAMOCTOSITENTHHO OCYIIECTBIISATh MO3HABATENLHYIO IEATEIbHOCTD, BBIIBILITH po0OJIEMBI,
cTaBuTh M (OPMYJIHPOBATH COOCTBCHHbIC 33U B 00pa3oBaTeNbHON NEATEbHOCTH U
YKU3HEHHBIX CUTYalMsX;

CaMOCTOSITEILHO COCTABISTH IUIAH PEIIEHUs IPOOIEMBI ¢ yUETOM UMEIOHIMXCS PECypPCoB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOUTEHU;

JlaBaTh OICHKY HOBBIM CHUTYaIlHsIM;

pacIMpsTh paMKH y4eOHOro mpeMera Ha OCHOBE JIMYHBIX IPEIOYTEHHH;

JeN1aTh OCO3HAHHBIN BBIOOD, ApryMEHTHPOBATH €10, OpaTh OTBETCTBEHHOCTH 38 PEIICHUC,

OIIEHUBATH TPUOOPETEHHBIN OIIBIT,

croco6cTBOBaTH (POPMHUPOBAHHUIO U MIPOSBIECHUIO IUPOKOM dPYTUIMH B PA3HBIX obmacTsx
3HAHMIA, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN K KyJIbTYPHBIHA yPOBEHD.

2) caMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYaIlMsiM, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OLCHHUBATL
COOTBETCTBHE PE3yIbTATOB IICJISIM;



BJIAZIETH HABBIKAMH MO3HABATENIBHOMN pedIeKCHH KaK OCO3HAHMUS COBEPIIACMbIX JCHCTBHIH
¥ MBIC/IATETbHBIX [IPOLECCOB, UX Pe3yJIbTATOB ¥ OCHOBAHMM, MCTIOIB30BATE npréMBI pedaekcrn
JIUIsE OIIEHKM CHUTYaIlUH, BBIOOpA BEPHOTO PEIICHU;

yMeTh OLIEHUBATH PHCKM M CBOCBPEMEHHO NIPUHMMATH PEILICHHA [0 X CHIDKEHHUIO;

[IPUHMMATH MOTHBBI ¥ APTyMEHTBI JIPyTHX TIPU aHAIM3e pe3y ibTaToB JICSITEIBHOCTH;

3) npuHsaTHE ce0s U IPYrHX:

IPUHUAMATH ce6sl, IOHMMAs CBOM HEJIOCTATKK 1 I0OCTOMHCTBA;

IIPUHMMATH MOTHBBI ¥ ApTyMEHTBI IPYTHX TIPU aHAM3e pesyIbTaTon JIESITEJIBHOCTH;

IpU3HABATh CBOE NIPABO U NPaBO APYIUX Ha OIIUOKH;

pa3BHBATh CTIOCOOHOCTH IOHUMATh MU C IO3ULHHU PYTOTO HeJI0BCKa.

MNPEJIMETHBIE PE3YJIbTATBI

IIpesmeTHBIE pe3yIbTaThl OCBOCHHS IPOrPaMMBbI COO no 6uosnoruu Ha 6a30BOM ypOBHE
BKJTIOUAIOT Crienuduyaeckue Uit y4eOHoro npeavera «buosorus» HayqHbIC 3HAHWS, yMCHUA 1
criocoGbl  IeHCTBMH 1O OCBOEHHIO, WHTEPIPETAaliud M [PeoOpasoBaHMUIO 3HAaHUM, BUIBI
NEATENFHOCTH IO TIOJYUYSHUIO HOBOTO 3HAHMS M IPUMCHCHHIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CHTyaIMsX, a TaKkKe B PEANbHbIX JKH3HCHHBIX CHTYAlMsX, CBASAHHBIX € ouonorueit. B
IpOrpamMmMe IPEAMETHBIE Pe3yJIbTaThl PEICTABICHBI IO FOIaM o0yueHusl.

[IpeaMeTHBIE pe3yJIbTaThl OCBOCHHS yueGHoro mnpenmera «buonorus» 6 10 Kracce
JIOJIKHBI OTPAXKATh!

c()OpPMUPOBAHHOCTh 3HAHHUI O MECTE M POJIH OMOJIOTHM B CHCTEME HAy4HOI'O 3HAHUS
eCTECTBEHHBIX HayK, B ()OPMHPOBAHHMH COBPEMCHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA H
HAYYHOTO MHPOBO33PEHHUS, O BKJIA/e POCCHHCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
6rosorud, QYHKIMOHAIBHON ITPAMOTHOCTH YEJIOBEKa JUIs PELICHHUS XHU3HCHHbIX 3a/1ad,

yMEHHEe PacKpbIBaTh COJEPKAHUE OHONOTHYECKHX TEPMUHOB M IOHSATUI: KU3Hb, KJIETKa,
oprauuzM, MerabonmsM  (0OMEH  BEMIECTB W TIPCBPALICHUE SHEPruH), TOMEeoCTa3
(caMoperynsiius), ~ypOBHEBas ~ OpraHM3alysi —JKMBBIX — CHCTEM,  CaMOBOCIPOM3BEACHHE
(penpomyKist), HACIEICTBEHHOCTh, H3MEHUMBOCTh, POCT U PA3BUTUE;

YMeHHEe WM3JIararTh OUONOTMYECKHE TCOPUHM (KIETOUHAs, XPOMOCOMHAs, MyTalUOHHAL,
LeHTpaIbHAas J0TMa MOJIEKYJISIPHOH OHONOrHH), 3aKOHBI (. Mengenst, T. Moprana, H. W.
BaswioBa) U yueHus (0 LEHTPaX MHOTOOOPA3HsL ¥ ITPOUCXOMKICHHUS KyJIBTY PHBIX pacrenuii H. W.
BaBuiioBa), ONPEIENsTh ITPAHALIBI UX IPUMEHUMOCTH K KUBBIM CHCTECMAaM;

yMEHHE BIIaJIeTh METOJaMU HAy4HOIO MO3HAHMS B 6uosnoruu: HaOIIOJEHUE U ONKMCAHUE
JKUBBIX CHCTEM, IPOLECCOB M SBIEHHM, OpraHu3anus H IPOBEACHHUE OMOJIOTMUECKOTO
OKCIIEPAMEHTA, BBUIBI)KCHHE THIIOTE3bl, BBISBICHAC 3aBUCHMOCTH MEXJIy HCCIICIYyEMbIMU
BEJIMUMHAMH, OOBSCHEHHE IIOJYUYECHHBIX PE3YJIbTaTOB, HCIOJIB30BAHHBIX HaydHBIX MOHSITUH,
TeopHii M 3aKOHOB, yMCHHUE JIeNaTh BBIBO/bI HA OCHOBAHUM IOJy YCHHBIX Pe3y/IbTATOB;

YMEHHE BBIIENSAT CYIIECTBEHHbIC NPU3HAKK BHPYCOB, KIETOK IHPOKAPUOT M OyKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHH3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB 1
TIpeBpaIleHysl SHEPruy B KJIEeTKe, (pOTOCHHTE3a, MIACTHYECKOr0 M SHEPreTHIECKOro oOMmeHa,
XEMOCHMHTE3a, MUTO033a, MEH03a, OIUIOJOTBOPEHHS, PA3MHOXKEHHUS, WHIUBULYAILHOTO Pa3BUTHA
opranusma (OHTOTEeHE3);

yMEHHE TIPUMEHSTh IOTyYCHHbIE 3HAHUS [Uisl OOBACHEHUS OMOJIOIMYECKUX IIPOIECCOB U
SBIIEHM, IS TPUHATHS IPAKTUYECKNX PEMICHUH B IOBCEIHEBHOM KHU3HU C LEIIBIO obecrieueHus
6E30MacHOCTH CBOETO 3J0POBbS M 3J0POBbS  OKPYIXKAKOIIMX JHOJCH, COOJTIOIGHUST  HOPM



rPaMOTHOTO TMOBEJCHHsS B OKpYXaromeH TIPUPOJIHOH Cpezie, NMOHMMaHWE HEeOOXOIUMOCTH
MCIIOB30BAHMS JOCTIDKEHHHA COBPEMEHHOH OMONOrMM ¥ OMOTEXHOJOTHI IS PALMOHAILHOTO
[IPUPO/IOTIONIB30BAHMS;

YMEHHE peluaTh SJIEMEHTApPHbIC TCHETHHYCCKME 3aj@id Ha MOHO- M JUruOpUIHOE
CKpEIMBaHue, CIEIUICHHOE HACIe[0BaHUE, COCTABIISITE CXCMBI MOHOTHOPHUJIHOTO CKpEIIUBaHUs
JUISL TIpEICKa3aHusl HACIIeI0BAHUS IIPU3HAKOB Y OpraHu3MOoB;

yMEHHE BBIIOIHATH JTaOOPATOPHBIE W NPAKTHYCCKUC paboThl, coONoIaTh MpaBuia Mpu
pabote ¢ yu4eOHbIM i J1a00paTOPHBIM 000PY I0BAHUEM;

yMeHME KPHTHYECKH OIEHMBATH M WHTEPIPETHPOBATDH uH(pOpManUIO OGHOIOrHYECKOTO
COZIepKAHNS, BKIIIOYAIOIIYIO TCEBIOHAYUHBIC 3HAHMS W3 PasIMIHBIX HCTOTHHKOB (cpencTBa
MaccoBOl MH(OPMAIIMH, HAYUHO-IIONYJISAPHBIE MaTepHasibl), STHIECKHE ACTIEKThI COBPEMCHHBIX
FCCIIeI0BaHMil B OHOTOIMH, METUIMHE, OHOTEXHOJIOT UM

yMeHHE CO3/aBaTh COOCTBEHHBIC IHCHbMEHHBIC W YCTHBIC coobuienusi, 00001mas
GHOOTHYECKYI0 HMH(POPMALMIO M3  HECKOJNBKAX ~HMCTOYHMKOB, TPaMOTHO  HMCHOJIB3OBATL
MOHSTUHHBIN anmapar OHOJIOTUH.

ITpeaMeTHBIE pE3yJILTaThl OCBOCHHS yuebHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHWI O MECTE ¥ POJH OMOJIOTUM B CHUCTEME HAy4YHOI'O 3HAHUS
eCTECTBEHHBIX HAyK, B (DOPMUPOBAHHU COBPEMECHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U
HAYYHOTO MHPOBO33PEHHS, O BKIIA/IC POCCHHCKUX 1 3apyOeKHBIX yUEHBIX-OUOJIOTOB B Pa3BUTHE
6uosIOrHH, GyHKIMOHAILHON IPAMOTHOCTH YeTOBEKA /ISl PEMICHNUS XKU3HCHHBIX 3a/1a;

YMEHHE PacKphIBaTh COJEPKAHUE OHOTIOrMYECKUX TEPMUHOB 1 MIOHSITUN: BUJ, TTOIY JISIIHS,
reHo(OH, OBOJIONMS, [BHXKYIIHE  CHIIbI ((pakTOpbl) DBOJIONHH, HPUCIIOCOOICHHOCTD
OpraHu3MoB, BHI000pa3oBaHue, OKOJIOIHYECKUC (akTopsl, dKOCHCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, DIy ICHTBI, LIETH MU TaHUsL, SKOJIOTMYIeCKas MipamMua, 6uoreoreHo3, onocdepa;

yMEHHE Wu3NaraTh OHMOJIOrHYECKHE TEOPHH (Bomonmonnas Teopus Y. JlapBuna,
CHHTETHYECKAas TEOPUSI SBOJIONKH ), 3aKOHbI U 3aKOHOMEPHOCTH (3apO/IBIIEBOTO CXOCTBA K. M.
Bopa, uepenoBaHus IJIABHBIX HANpABICHHUI W IyTEH SBOIIOLMH A. H. CesepuoBa, y4yeHus 0
6uocdepe B. Y. Bepraackoro), OnpeaesisaTh IPAHAIBI HX IPUMEHHUMOCTH K XKHMBBIM CHCTEMaM;

yMEHHE BIIaeTh METOJaMU HAy4YHOTO TO3HAHWsS B ouosoruy: HaOMIOJCHUE W OIHCAHUE
JKUBBIX CHCTEM, IIPOIECCOB M SIBJIECHMH, OpraHu3alus H [pOBEACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBUIBH)KEHHE THIIOTE3bl, BBISBICHAE 3aBUCHMOCTH MEXJIy HCCIEAyEMbIMA
BEJIMUMHAMH, OOBSICHEHHE MOJyYCHHBIX PE3yJIbTAaTOB, HCIIOIb30BAHHBIX HaydHBIX MOHSITHH’,
TeopHii M 3aKOHOB, yMEHHUE JEaTh BbIBO/BI Ha OCHOBAHUH IOJY YCHHBIX pe3y/IbTaTOB;

yMEHHE BBUIEISITh CyMECTBEHHbIC MPU3HAKN CTPOCHHUS OHMOJIOrHYECKUX O0BEKTOB: BU/IOB,
IOMyJISANANA, MPOTYLEHTOB, KOHCYMEHTOB, PEJIyICHTOB, OHOreOIEHO30B M  DKOCHCTEM,
0COGEHHOCTH  TPOIECCOB:  HACIEICTBEHHOW  W3MEHYMBOCTH,  CCTECTBEHHOIO otbopa,
BUI000Pa30BaHHs, TIPUCIIOCOONEHHOCTH OPraHU3MOB, NEHCTBUS SKOIOTHICCKHX ¢GaxTopoB Ha
OpraHHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPriH B OKOCHCTEMAX, aHTPOIIOICHHBIX WU3MEHCHUH
B 3KOCHCTEMAX CBOEd MECTHOCTH, KPYroBOpOTa BEMIECTB W OHOTCOXUMHYECKHX IHKIIOB B
o6uocdepe;

yMEHHE TIPUMEHST IIOJyYCHHbIE 3HAHUS [l OOBACHEHUS OHMOJIOTMYECKUX TPOIECCOB U
SIBJICHMUH, ZUTsSl IPUHATHS PAKTHYECKHX PEIIEHUH B TOBCEIHEBHOM XKU3HH C LEIIBIO obecrieueHus
6e301IaCHOCTH CBOETO 3I0POBBS ¥ 3/I0POBbS  OKPYIXKAIOIMX JIOACH, COOMONEHUS HOPM
IPAMOTHOTO TOBEICHHSI B OKPYXKAIOLIEH MNPUPOAHOH cpeje, NOHUMAHME HEOOXOMMOCTH



HCIIOJIE30BAHMSI JOCTYOKEHHH COBPEMEHHOM O6uosIorun JUIs paluoHaIBLHOIO
IPUPOIONIOIb30BAHUS,

yMEHHE pelaTh JIeMEHTapHbIe OHONOTMYECKHE 3a/[a4H, COCTABIATL CXCMBI nepeHoca
BEIIECTB ¥ SHEPTHMH B SKOCHCTEMax (LeTy MTUTaHHUs);

yMEHHE BBINOJHAT JaOOPaTOPHBIC M MPAKTHYCCKHE paboThI, COONIOATh MpaBUiIa MPHU
paGote ¢ yueOHbIM 1 JJA0OPATOPHBIM 000py1I0BaHUEM,

yMeHHE KPUTHYECKH OIEHWBATH M HHTEPIPETHPOBATH uHPOpPMAIUIO OUOIOrHYECKOTO
ColepKaHMUs, BKIIOYAIONIYIO TCEBOHAYYHbIC 3HAHMS M3 PasTUHBIX HCTOUHHKOB (cpencTBa
MaccoBoii MH(OpMAIMU, Hay4YHO-IIONYJIAPHBIC MaTepuanbl), paccMaTpuBaTh TIOOATBHBIC
SKOJIOTMYECKHE TIPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATE 10 OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HUITHIO;

yMeHHE CO3/[aBaTh COOCTBEHHbIE IAChMEHHBIE M YCTHBIE COOOLIeHHs, 00001as
GHONTOTMYECKYI0 HMHDOPMAIMIO K3 HECKOJIBKHX ~HCTOYHUKOB, TPaMOTHO  MCIONB3OBATE
MOHATUIHBIN anmapaTr OUOJIOTHH.
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