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IosicHuTe/IbHAA 3anIMCKA

[IporpamMma o GuosorMu Ha YpOBHE CpeIHEro o0IIero 0Opa3oBaHus COCTaBlIeHA HA OCHOBE:

- ®eepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHEro OOIero oopa3oBaHus,
YTBEPKJICHHBIM TMTpuKa3oM MuHoOpHayku oT 17.05.2012 Ne 413(c u3MeHEHUSMH U TOTIOJTHEHUSIMH )

- OenepanbHON 00pa30BaTEBHON MPOTPaAMMBl CPEAHETO OOIIEro 00pa3oBaHWs, YTBEPKICHHOU
npukazoM Munnpocsemenus Poccun ot 18.05.2023 Ne371;

- @enepanbHOM paboyeii MporpaMMBbI CpeIHETo 00IIero oopazoBanus npeamera «buomorusy s 10
— 11 xmaccoB (6a30BbIil YPOBEHB);

- OcHOBHOU 00pa3zoBaTebHON MporpaMMmbl cpeanero odmero obpasoanust MBOY «llymHoBCcKkas
COlI»

Lenb nzydenus yueOHoro npenmera «buonorus» Ha 6a30BOM YPOBHE — OBJIa/IEHHE 00yYaroIMMHCS
3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3aIlMy KUBBIX CUCTEM PA3HOTO paHra U MmpuodpeTreHue
YMEHHUH HCTIONIb30BaTh 3TH 3HAHUS Il TPAMOTHBIX JEHCTBUI B OTHOUICHUH OOBEKTOB KMBOHM NMPHUPOJBI U
pelIeHus] Pa3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne e u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE oOecTieunBaeTCs
pELICHUEM CIIETYIOIIUX 3aa4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBl 3HAHUW O OWOJOTHYECKHX TEOPHUSIX, YYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTEe3aX, MpaBWIaX, CIy)KalUX OCHOBOW aiisi (OpMHUpOBAHMS TPEACTABICHUI O
€CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJaX HAyYHOTO TO3HAHUs, CTPOEHUH, MHOrooOpasuu u
OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHMU3AIlMH, BBIIAIOIMIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUAX B OHMOJIOTHY;

(hopMupoBaHUEe y 00YYArOIIMXCS TO3HABATENbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B MPOIECCE aHAM3a JAHHBIX O MYTSAX PA3BUTHS B OWOJOTMHM HAYYHBIX B3TJISAJOB, WIACH M TMOJXOJOB K
M3YUYEHUIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alNy;

CTaHOBJICHHE Y 00yJaromuxcst o0mmel KyaIbTypbl, PyHKIIMOHAIBHOW IPaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSCHATH U OLCHUBATH SIBJICHHS OKpPY’KAIOIIET0 MHUpa >KUBOI MPHUPOJBI HA OCHOBAHUHM 3HAHUW U OIBITA,
MOJIYYSHHBIX TIPU U3yUYeHUU OUOJIOTHH;

(dhopMupoBaHrue y 0OOyYarOIIUXCS YMEHUN HIUTIOCTPUPOBATh 3HAYEHHE OWOJIOTWYECKUX 3HAHUU B
MPAKTUYECKOM  JEATEIHHOCTH YEJIOBEKa, pPAa3BUTUM COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTHIL;

BOCIUTAaHUE YOEKIEHHOCTM B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM KUBOW  MPUPOJIBI,
HEOOXOJMMOCTH OepexHOr0 OTHOUICHHWs] K Hel, COONIOEeHUsT STHYECKUX HOpPM TIpU MPOBEICHUU
OMOJIOrMUECKUX UCCIIEA0BAHNT;

OCO3HaHUE LIEHHOCTU OWOJIOTMYECKUX 3HAHUM IS MOBBIMICHUS YPOBHS 3KOJOTHYECKOW KYIBTYPHI,
Ut hOpMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHeHHe MPUOOPETEHHBIX 3HAHUN M YMEHHI B TIOBCETHEBHOM KU3HU JJISl OLEHKU MOCIEeICTBUN
CBOCH JEATENBHOCTH IO OTHOIIEHUIO K OKpY’Kalolle cpenie, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBAaHUE H
cobmoienne Mep podrIIakTHKN 3a001eBaHUT.

MecTo y4eOHOro npeaMeTa B y4e0HOM IJIaHe HIKOJIbI

OO6ee unco yacoB Juist u3ydeHust ononoruu — 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henenio), B
11 xnacce — 34 gaca (1 gac B Hezem0).

I. Conepxkanue y4eOHOT0 npeamMera
10 xknacc

Tema 1. buojiorusi Kak HayKa

buomornss kak Hayka. CBsi3p OHMONOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JPYTUMHU
€CTeCTBEHHBIMH HaykKamH, (uiocoduei, STUKON, S3CTETUKON U mpaBoM. Ponb Ouonoruu B popMUpOBaHUU
COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKUX HAYK.

Metoapl MO3HAHUS >KUBOM TpUPOABl  (HAONIOJIEHUE, JKCIEPUMEHT, OINHCaHue, HU3MEpEeHHeE,
KJIaCCU(UKAIUsI, MOJISTUPOBAHKE, CTATHCTUYICCKAss 00pabOTKa JTaHHBIX).

Jemoncmpayuu.

[Toptpetsr: Y. Jdapsun, I'. Mennens, H.K. Konbsuos, /Jx. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: «MeTo bl TO3HAHUS )KUBON MPUPOIBI».

JlabopamopHule u npakmuueckue pabomoi:



[pakTudeckas padora Ne 1. «/Mcmosib30BaHKEe Pa3IMYHBIX METOJIOB MPU W3YYCHHUH OWOJOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cHCTEMbI M UX OPraHU3AUA

XKusble cucreMbl (OMOCHCTEMBI) Kak MHpeAMeT u3ydeHus Ouosoruu. OTiIMYME KHUBBIX CHUCTEM OT
HEOPraHUYECKOM MPUPOIBI.

CpoiicTBa OmocucTeM W WX pa3HOOOpa3ue. YPOBHM OpraHM3alUU OHMOCHUCTEM: MOJEKYJSIPHBIH,
KJIETOUHBIN, TKAHEBBIN, OPraHU3MEHHBIH, MOMYJIALHOHHO-BUIOBO, SKOCUCTEMHBIHN (OMOTreoleHOTHYECKUIT),
OounocgepHbIil.

Jemoncmpayuu.

Tabmuis! U cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HW», « Y POBHU OpraHU3aLH KUBON IPUPOBD».

Ob6opynoBanue: moaens Mosiekyis! JJHK.

Tema 3. XumMHu4ecKHUii COCTAB U CTPOEHHE KJICTKHU

XVMMUYECKUI COCTAaB KIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIeMeHThl. Boja n
MUHEpaJIbHbIE BELIECTBA.

@DyHKIUM BOABI U MUHEPAJIbHBIX BEleCTB B KieTke. [lonaepxanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMephl OeinkoB. HeszameHumsble u
3aMEHUMbIC AMHHOKHUCIIOTBl. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEIKOBOWH MOJIEKYJIBI
(mepBuYHasi, BTOpPWYHAs, TPETUYHAsT M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHUE CBOMCTBA OEIJIKOB.
buonornyeckue GyHKIMU OCIIKOB.

®epMeHTHI — Ouonoruueckue katanuzaTopsl. CTpoeHne (epMeHTa: aKTUBHBIA LEHTpP, cyOcTpaTHas
cneunpuuHocts. Kopepmentsl. Butamunbl. OTiinuns (pepMEHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYrieBoibl: MOHOCaxapu bl (TIIOK03a, prd03a U Je30Kkcuprud03a), Aucaxapuasl (caxaposa, JakTo3a) U
nojurcaxapubl (Kpaxmall, IIIMKOTeH, 11eJuTt0103a). bruonornyeckue GyHKIMK yriIeBOAOB.

Jlurmuaer:  Tpurauuepuasl, (¢ochomunuabl, crepounsl. ['mapoguabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckue Gpynkuun munuaos. CpaBHEHHE YIIIEBOJIOB, OEIKOB U JIMIUAOB KaK UCTOYHUKOB HEPTHUH.

Hyxneunossie kucnotel: IHK u PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT. CTpoeHue
u ¢pyukumn JJHK. Ctpoenne u pynkmuun PHK. Bugst PHK. AT®: ctpoenune n GpyHKIuH.

Huronorust — Hayka o kietke. Kiierounass Tteopus — mpumep B3auMOJECHCTBHS UaeH U (aKTOB B
HAy4YHOM ITO3HAaHUHU. METO/IbI U3yUEHUS KIETKH.

Krnetka kak nenoctHast xuBasi cucrema. OOmye Npu3Haky KJIETOK: 3aMKHYTas HapykHas MeMOpaHa,
monekyisl JIHK kak renerudeckuil anmnapar, cuctemMa cuHTe3a Oelka.

Tunsl KJIETOK: 3yKapruoTHUecKas U npokapruoTuieckas. OcCOOEHHOCTH CTPOEHHUS MPOKAPHOTUYECKON
kiaetkd. Kietounas crenka Oaxtepuil. CTpoeHue -SyKapHOTHUECKOW KieTku. OCHOBHBIE OTIWYUSA
PacTUTENBHOM, ’KUBOTHON U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, TIJUKOKAJIUKC, HUX (QyHKIHH.
[Tna3marudeckass memOpaHna, e€ cBoiictBa u ¢yHkuuu. Llutoruiazma u e€ opranouasl. OgHOMEMOpaHHBIE
opraouas!l kierku: OIIC, anmapar ['onpmxu, nmusocomsl. [lonmyaBTOHOMHBIE OpraHOMIBI  KJIETKH:
MUTOXOHJpHH, TutacTuAbl. [IpoucxokaeHrne MUTOXOHIApUM W miuacTua. Buasl mimactun. HememOpanHble
OpPraHOU[bI KJIETKHU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH, KI'yTHUKH. DYHKIUN OPraHOUI10B
KJIETKU. BitoueHusl.

SAnpo — peryasTopHslii neHTp kieTku. CTpoeHue sapa: siiepHas 000J04YKa, KapuorasmMa, XpOMaTHH,
AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIecTB B KIIETKE.

Jlemoncmpayuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneitnen, P. Bupxos, [{x. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K.M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXKHMBOM mpupone», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEC».

Tabmuuel u cxemsl: «llepruoguueckas TabiaMIa XUMHUYECKHX 3JI€MEHTOB», «CTpOEHHE MOJIEKYJIbI
BO/b», «buocuHTe3 Oenka», «CrpoeHue MoleKynbl Oenka», «Ctpoenme QepmenTay, «HykienHoBBIC
kuciotel. JIHK», «Crtpoenue monekyiasl AT®», «CTtpoeHue SyKapUOTHUYECKON KIeTKu», «CTpoeHue
KUBOTHON KJIETKMW», «CTpOoeHHE pacTUTENbHOM KIeTKn», «CTpoeHHEe MpPOKapUOTHUYECKON KIIETKU,
«CTpoenue spa KIETKH», «YTIIEBOAb, «JInunuas.

O06opyaoBaHue: CBETOBOM MUKPOCKOI, 000pYyI0BaHUE JJisi TIPOBEACHUS HAOIIOJEHUN, U3MEPEHUH,
9KCHEPUMEHTOB, MUKPOIIPENIApAThl PACTUTENbHBIX, ’KUBOTHBIX U OaKTE€pUaIbHBIX KIETOK.



Jlabopamophvie u npaxmudeckue pabomoi.:
JlaGoparopHas pabora Ne 1. «M3yyeHue KATAIMTUYECKOW AKTHUBHOCTH (DEPMEHTOB (HA IIpUMEDE

AMWJIA3El U KaTala3bl)».

JlaGoparopHas pa6ora Ne 2. «M3ydeHne CTpOeHMs KIETOK PACTEHHH, KUBOTHBIX M OaKTEpUi 1ox
MUKPOCKOIIOM HA FOTOBBIX MUKPOIIPENAPATaX U UX OMHUCAHUEY.

Tema 4. /Ku3HeaeATeJIbHOCTD KIETKHU

OOmeH BemecTB, WM MeTa0O0dM3M. AcCUMWIAIMSA (TUIACTHYECKUH OOMEH) M JIUCCUMMIISIINS
(aHepreTuveckuii 0OMEH) — JBE CTOPOHBI €IMHOrO Tpoliecca Merabosn3ma. Poib 3aKOHOB coXpaHEHUs
BEIIIECTB M SHEPIUY B IOHUMAHUU METAa00IU3Ma.

Tumer oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Ponb ¢epmMeHTOB B 0OMeHe BEIIeCTB U
IIPEBPALICHUN YHEPTUH B KIIETKE.

@®otocunTte3. CeroBast U TeMHOBasi (as3bl porocunTe3a. Peakuuu ¢orocunresa. IddekTnBHOCTH
¢orocuHTe3a. 3HaueHue (HOTOCHHTE3a Ul JKU3HU Ha 3emiie. BiusHue ycnoBuii cpenbl Ha (GOTOCHHTE3 U
CIIOCOOBI TIOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHE XEMOCHHTEe3a JUIsl )KU3HHU Ha 3eMile.

OHepreTuueckuii oOMeH B KieTke. PacmienieHue BeIIecTB, BBIJIEICHHE U aKKyMYJHUPOBAaHHE
SHEpPruu B KJIETKE. DTambl 3HepreTuyeckoro oomena. I'nukonus. bposkenue u ero Buasl. KucioponHoe
OKHCIICHHe, WM KJeTouyHoe jbixaHue. OxucnurensHoe —(ocopunupoBanne. DPPEeKTUBHOCTD
9HEpPreTU4ecKoro 0OMeHa.

Peakuun matpuuyHoro cuutesa. I'enernueckass nHpopmanua n JIHK. Peanuzanus renermueckoi
UHpOpMaLuu B KJeTKe. [ eHeTnyeckuil Ko U ero cBoicTBa. TpaHCckpunuus — MaTpuuHblii cuHTe3 PHK.
Tpancnsiuust — OuocuHTe3 Oenka. Jtanbl TpaHcasauuu. KomaupoBanue amMuHOKHCIOT. Pons pubocoMm B
OuocuHTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitus BupycoB (.M. VBanoBckwuii).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOrO LMKJIa BUpYycoB. baktepuodaru. bone3nu pacteHuil, KUBOTHBIX U
YeNoBeKa, BhI3bIBaeMbIe BHpycamu. Bupyc mmmyHonedunmra venoseka (BUY) — Bo3Ooyaurens CIIM/a.
OOpatHass TpaHCKpUNIMA, peBepraza M HHTerpasa. IlpoduiakTuka pacnpocTpaHEHHs BUPYCHBIX
3a00JIeBaHUH.

Jemoncmpayuu.

[oprpersr: H.K. Konbuos, /{.M. UBanosckuii, K.A. Tumupszes.

Tabmuuel u cxembl: «Tumbl nuranus», «Metabonuzm», «MHUTOXOHIPUA», «IHEPreTUYeCKUn
obmen», «Xnopomnact», «Portocunres», «Crpoenue [IHK», «Ctpoenue u (QpyHKIMOHUPOBAHHE TECHAY,
«CuHre3 Oenka», «l'eHeTnueckuil xkom», «Bupycw», «bakrepuodarny, «CtpoeHre M KM3HEHHBIH LHKI
Bupyca CIINa, 6akrepuodaray, «Permmmkanus JJHK».

Ob6opynoBanue: monenu-anmuvkannu «Yasoenne JHK u Tpanckpunums», «buocunres Oenkay,
«Ctpoenue kieTkn», Mojenb cTpykrypsl JJHK.

Tema 5. PazMHOKeHNe U MHIUBUIYAJIbHOE Pa3BUTHE OPTaHU3MOB

Knerounslii nuki, WK KU3HEHHBIA UK KiIeTku. MHTepdasza u mutos. IIpomeccsl, npoTekaronye B
uHrepdasze. Perumkanus — peakuus MmatpuusHoro cuntesa JJHK. Crtpoenne xpomocom. XpoMOCOMHBII
HaOop — kapuoTun. J{MIUTOWAHBIA M TaIUIOWAHBIH XpOMOCOMHBIE HAaOOpbl. Xpomatuasl. Llutonorndyeckue
OCHOBBI Pa3MHOKE€HHUS U UHAUBUIyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knerkn — muto3. Ctaguu muro3a. [Iporeccsl, mporcxoasuiye Ha pa3HbIX CTAAUSIX MHUTO3A.
bronornuecknii cMbICI MUTO3A.

[IporpamMmmupyemas rudenb KIETKH — aloITo3.

@DopMbI pa3MHOXKEHHS OPraHU3MOB: OecIoyloe U MojIoBoe. Buibl 0ecnonoro pa3MHOXKEHU: IeJIeHne
Ha/JBOE, IIOYKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETE€TaTUBHOE pPa3MHOXKECHHUE.
HckyccTBEHHOE KJIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYEHUE NI CEJIEKLINN.

[TonoBoe pa3zMHOXKEHNUE, €T0 OTIIMYMUS OT OECIONOrO.

Meiios. Craguu meiiosa. [Ipoueccel, nmpoucxondmue Ha cTaausax Meinosa. IloBenenue xpomocom B
Mmenose. Kpoccunrosep. bruonornueckuii CMbICII M 3HaYEHUE MEH03a.

I'ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK y )KUBOTHBIX. [10/10BBIE Kee3bl: CEMEHHUKU
u snyHuky. OOpa3oBaHME M pa3BUTHE IOJOBBIX KIETOK — TaMeT (CrepMaTo30u[, SHIEKIeTKa) —
ciepmaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHMs SHIEKIETOK U crepMaro3ouaoB. OIioJoTBOpEHHE.
[Taprenorenes.




WunuBuayansHOEe pa3BuTHE (OHTOreHE3). OMOPHOHAIBLHOE pa3BUTHE (AMOpHOreHe3). Taribl
SMOPHOHAILHOTO pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHWE, TacTPyJSALUs, OPraHOTCHE3.
[ToctamOpuoHanbHoe pazButhe. TUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHA: MPSAMOE, HEMPsMOe (JTMUYNHOYHOE).
Bnusinue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaTUH Pa3BUTHSL.

Jlemoncmpayuu:

Tabmuis! u cxeMbl: «POpMBI pa3MHOKEHHUS OPTaHU3MOBY, «/[BOITHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pactenuii», «BereraTuBHOe pa3sMHOKEHUE pacTeHUiD», «Jlenenue kieTku 6akTepuit», « CTpoeHHE MOIOBBIX
KIeTok», «CTpoeHue xpoMocoMbl», «Knetounslit mukm», «Pemnukanus JHK», «Mwuto3», «Meiio3»,
«IIpssMoe u HempsMoe pa3BUTHE», «l'aMeToreHe3 y MIIEKONUTAIOUIMX MU 4eloBeka», «OCHOBHBIE CTaIuu
OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CriepMaTo301/1bl MIEKOIIUTAIOIIEr 0y, « IileKIeTKa
MIIeKoNUTaromero», «Kapnokunes B KiieTkax KOpeIIka JyKa», MarHUTHas MoOJelb-anruinkanus «Jlenenue
kiIeTkn», mozenb JIHK, monens meTadasHoit XpoMOCOMBI.

Jlabopamophvie u npakmuyeckue pabomul:

JlaboparopHas pabora Ne 3. «HaGmroneHne MUTO3a B KJIETKAX KOHYMKA KOPEINIKA JYKA HA TOTOBBIX
MHUKpPOIpenapaTaxy.

JlaboparopHas pabota Ne 4. «M3y4eHre cTPOSHUS MOJOBBIX KIETOK HA TOTOBBIX MUKPOMPENapaTaxy.
Tema 6. HaciieqcTBeHHOCTh U HI3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeTuku. VIcTopus pa3BUTHA TeHETUKH. POJb HUTOJIOTHM W SMOPHOJNOTHH B
CTaHOBJICHUHM TEeHETHKH. Bkman poccuiickux u 3apyOeKHBIX YUY€HBIX B pa3BUTHE TE€HETHKU. MeTombl
reHEeTUKU  (TMOpUIOJIOTUUECKUH,  IIMTOTCHETHYECKUH,  MOJIEKYJsipHO-reHeTndeckuil).  OCHOBHBIE
T€HETUYECKUE MOHATHUS. [ 'eHeTnuecKass CMUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpelUBaHUM.

3aKOHOMEPHOCTH HACJEJI0BaHUsl TPU3HAKOB, ycTaHOBIEHHble [. Menaenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH eIuHOo00pa3us THOpUAOB MepBoro mokosieHus. IlpaBuno nomuHHpoBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa ynctoTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHMKE.

JurubpuaHoe ckpemiMBaHue. 3aKOH HE3aBHCHMOIO HaclieZloBaHUs Mpu3HaKoB. L{uToreHernueckue
OCHOBBI JUTHOPHUIHOTO CKpEeLIMBaHMs. AHaIU3UpYIOllee cKpenBaHue. Vcnonp30BaHne aHATU3UPYIOLIEro
CKpEIIMBAaHUS [Tl ONIPEICIICHNs TeHOTUIIa OCOOU.

CueruieHHOe HaclieoBaHue npu3HakoB. Pabora T. MopraHa o CHIEIJICHHOMY HACJIEIOBaHUIO
reHoB. Hapymenue cuernyieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHas1 TEOPUS HACJIEICTBEHHOCTH. | eHeTUUEeCKUE KapThl.

l'enetnka mnona. XpOMOCOMHOE ONpeneNeHue Moja. AyYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble opraau3Msl. HaciietoBanue Npu3HAKoB, CLEIUIEHHBIX C TIOJIOM.

N3meHunBOoCTh. Buapl HM3MEHYMBOCTH: HEHACJIEACTBEHHAass W HacleAcTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHON M3MEHYMBOCTU. XapaKTepUCTHKa MOAU(PUKALMOHHON MN3MEHYMBOCTU. BapuannoHHbIN
psAn ¥ BapuanMoHHas kpuBas. Hopma peakuuum npusHaka. KonnuecTBeHHbIE U KAUECTBEHHBIE TPU3HAKU U UX
HOpMa peakiuu. CBOHCTBA MOTU(MUKAIIMOHHON U3MEHIHBOCTH.

HacnencrBennas, nin reHOTHNHYECKas, U3MEHUYUBOCTh. KoMOMHATHBHAs M3MEHUYMBOCTh. Meio3 u
IOJIOBOM  MpoIlecC — OCHOBAa KOMOMHATMBHOM M3MEHUMBOCTH. MyTalMoHHas W3MEHYHMBOCTb.
Knaccudukarus MyTanuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHbIe
(axTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HacleACTBeHHOH m3mMenunBocti H.M. BaBumosa.

BresinepHast HacIeCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka duenoeka. Kapuorun denoBeka. OCHOBHBIE METOABl TI'EHETHKM  YEJIOBEKA:
TeHeaNornYecKuii, OJM3HENOBbI, UUTOTCHETHYECKUNH, OUOXUMUYECKUH, MOJEKYISIPHO-TEeHETHYECKHI.
CoBpeMeHHOE OlpeiesIeHe T'eHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM YHUCIIE C
nomonipto [1[[P-ananu3za. HacnenctBennble 3a0oiieBaHUs 4eJOBEKa: TeHHbIE O0oJe3HH, OONE3HU C
HACJIEJICTBEHHOM MPEIPaCoIOKEHHOCThIO, XPOMOCOMHBIE Oone3Hu. ComMaTHYeCKMe M TEeHEpATHUBHBIC
myTtauuu. CTBOJIOBBIE KIETKU. [IpuHIMIIBI 370poBOro oOpas3a KHU3HU, AMATHOCTUKU, MPOQPHUIAKTUKH U
JIeYEeHUsl TeHETHYeCKUX Oose3Hell. MennKo-reHeTH4ecKoe KOHCYJIbTHPOBAHHE. 3HAu€HUE MEIUIIMHCKON
TeHETUKH B MPEJAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHU YellOBeKa.

Jlemoncmpayuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yersepukos, H.B. Tumodeen-PecoBckuii,
H.A. BaBunos.



Tabmuubl 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IMTOTCHETHYECKas OCHOBa», «3aKOH
paCHICIUICHHS U €T0 IIUTOTCHETUYECKas OCHOBa», «3aKOH YHUCTOTHI raMeTy», «{UruOpuaHoe CKpelBaHue,
«lluTomorMYECKrEe OCHOBBI JUTHOPUIHOTO CKpeIIMBaHUsS», «Meho3», «B3anMoaeicTBrue aiienbHBIX
reHOBY, «I eHeTuyecKkrue KapThl paCTeHUM, )KUBOTHBIX U uUeJoBeka», «['eHeTuka mosia», «3aKOHOMEPHOCTH
HAaCIIEJIOBaHMS, CLEIUICHHOTO € MOJIoM», «KapuoTuIbl 4eloBeKa W >KUBOTHBIX», «BUabl M3MEHUMBOCTHY,
«MoaudukamonHass HW3MEHUMBOCTHY, «HacienoBanue pesyc-gakropa», «['eHeTMKa Tpynm KpOBWY,
«MyTanoHHasi U3MEHYMBOCTD.

O6opynoBanue: MO/IC/IH-aITUINKAITHN «MoHorubdpuaHoe CKpEIIUBaHUE, «Henomnnoe
JOMUHUPOBaHUE», «/[urubpuanoe ckpenmBanmey, «Ilepekpéct XpoMocoM», MUKPOCKOIT 1 MUKpOIIpenapar
«/Ipo3odunay (HopMa, MyTaluu GOPMBI KPBUTEEB M OKPACKHU Tela), repdapuii «I opox moceBHOI».

Jlabopamophvie u npaxmudeckue pabomoi.:

JlaboparopHasi _pabGotra No 5. «M3ydyeHwe pe3ydbTaTOB MOHOTHOPHIHOTO W JIWTHOPUIHOTO
CKpeIIMBaHUA 030(HIBI Ha TOTOBBIX MHUKPOIIPEIapaTaxy.

JlaGopatopuas pabGora Ne 6. «V3ydenwe MOAMGUKAIMOHHOW W3MEHUYMBOCTH, OCTPOCHHE

BapHUAIIMOHHOTO PAJia ¥ BAPUAIIMOHHOW KPUBOKY.
JlaboparopHas pabota Ne 7. « AHaNW3 MyTalui y 1po30Gh Wikl Ha TOTOBBIX MUKPOIIPENapaTaxy.

[pakTndeckas pabora No 2. «CocTaBlieHHE U aHATN3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3moB. OCHOBBI OMOTEXHOJIOT UM

Cenekims Kak HayKa U Ipolecc. 3apoKIeHUe celeKunu U nfomectukanus. Yuenne H.M. BaBunosa o
[EHTPax MPOUCXOXKIEHHUS U MHOT00O0pa3us KyJIbTYpHBIX pacTeHHid. LIeHTpbl MpOUCXOXKIEHHUS JOMAIIHUX
*KUBOTHBIX. COPT, MOpO/Ia, TAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MacCcoBbIM U MHANBUIYabHBIM OTOOPHI B CEIEKIUU PACTCHUH U
KUBOTHBIX. OIlleHKa JKCTepbepa. bIM3KOpOACTBEHHOE CKpelMBaHWEe — HHOpUAMHT. Yucras JIHUHUA.
CkpeuuBanue 4uCTBIX JMHMHA. ['erepo3uc, unm rubpugHas cuwna. HepoiacTBeHHOe cKpemMBaHHE —
aytopunuur. OtnanéHHas rubpuamzanuss u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M IOJIy4eHHe
HOJUIUIONAOB. JIOCTH)KEHUS CENEKIMN PACTEHHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak  OTpacib  OPOU3BOACTBA. ['€HHas  WHXKEHEpHs. OTamlbl  CO3JaHUs
pexomoOunanTHOM /IHK u Tpancrennbsix opranusmos. Kiierounas nnxenepusi.

Knerounsle  KynpTypbl.  MUKpOKJIOHaNbHOE  pa3MHOXeHUEe  pacteHuil.  KinoHupoBaHue
BBICOKOITPOJYKTHBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKUE M ITUYECKHE IMPOOJIEMBI.
I'MO — renetnuecku MOAU(DUIIMPOBAHHBIE OPTAaHU3MBI.

Jlemoncmpayuu:

[Toptpetsi: H.U. BaBunos, .B. Muuypun, I'./[. Kapneuenko, M.®. NBaHoB.

Tabmuuer 1 cxembl: kapTa «L{eHTpBI MPOUCXOXKIEHUS M MHOTO00pa3Hs KyJbTYPHBIX pacTEHUID»,
«Ilopoapl mOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OtrnanéHHas TUOPUAN3AIULY,
«Pabotel akagemuika M.®D. HanoBa», «llomumiongusy, «OO0beKkThl OuOTEeXHONOrUM», «KiaeTouHsbie
KYJIbTYpbI U KJIOHUpOBaHue», « KOHCTpynpOBaHHE U MEPEHOC TE€HOB, XPOMOCOM.

ObopynoBanue: MyJSDKH TUIOIOB M KOPHEIUIONOB JUKHAX (OPM M KYJIBTYPHBIX COPTOB PacTCHUH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopamopHule u npakmuueckue pabomoi:

Okckypcusi «OCHOBHBIE METOABI M JOCTHIKEHHS CENeKIIMM pPAacTeHUWl U JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (pepMy, COPTOHMCIBITATENFHBI yYacTOK, B TEIUIMYHOE XO3SHUCTBO,
1a00paToOpHI0 arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 kiace

Tema 1. JBosonMOHHAsA 0HOJIOTHS

[Ipennocsliku BO3HMKHOBEHMS HBOJIIOLIMOHHONW TEOPHH. OBOJIIOLIMOHHAS TEOpuUs M €€ MECTO B
6uosiornu. BiusiHUE 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CupnerenbctBa 3BomOIMU. [laneoHTonormyeckue: MOCIEIOBAaTENbHOCT IOSIBJICHHUS BHJIOB B
NaJICOHTOJIOTMUECKON JIETONNCH, IepexoiHble (popMbl. buoreorpaduyeckue: cxoacTBO U pasnuuue GpayH U
(JI0p MaTEpPUKOB M OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pPa3Iuuusi SMOPUOHOB  pa3HbIX BHUJOB  TO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTMYHbIE, PYJIMMEHTApHbIE OpIaHbI, aTaBU3MBI.
MonekyasipHO-OMOXUMUYECKHE: CXOJCTBO MEXAHW3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX METa0OIMYECKUX
IIyTEW Y BCEX OPraHU3MOB.



OpomonuonHas teopus Y. Jlapsuna. [Ipeanocbuiky BOZHUKHOBEHUS JapBUHHU3MA. J[BHXKyIUE CHIIBI
9BOMIONMK BHAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOKEHHWE TIPH OrPAaHHMYEHHOCTH PECYpPCOB,
HeonpeenéHHas N3MEHYNBOCTb, 00pb0a 3a CyleCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBosonnu (CTI) 1 €€ OCHOBHBIE MONOKEHHUS.

Muxkpossomtonus. [Tomynsanus kak equHULA BUA U 3BOIIOLUH.

JBwxymue cunbl  ((akTopbl) HBOJIOLUMM BUAOB B mpupoge. MyTalMoHHBI Ipolecc H
KOMOMHATHBHAsI U3MEHUYUBOCTD. [10My IsIMOHHbIE BOJIHBI U Apeiid reHoB. M3omsiuus 1 MUrpaus.

EcrecTBennsblit 0T00p — Hanpasisonmii pakrop sBosrormu. opMel €CTECTBEHHOTO 0TOOPA.

[IprcnocoOaeHHOCTh OpPraHM3MOB Kak pe3ysbTaT sBoitonuu. Ilpumepsl mnpucnocoOieHuit y
OpraHu3MoB. ApoMopdO3bl U UAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buzna. OcHoBHbIE (hOpMBI BUA0OOPA30BaHU: reorpapuueckoe,
9KOJIOTMYECKOE.

Makpospomtoriusg.  DopMbl  3BoSOLUM:  (uieTHYecKas, JAMBEPreHTHas, KOHBEPIreHTHasd,
napasuienbHas. HeoOpaTuMocTh 3BOJIOLINN.

[IpoucxoxnaeHne OT HecnelUaIW3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas crenuanus3ans.
AJlanTMBHAs pajidalus.

Jemoncmpayuu.

Hoprpersr: K. Jlunnent, XK.b. Jlamapk, Y. Jdapsun, B.O. Koanesckuii, K.M. bap, 3. I'ekkens, .
Miromnep, A.H. CeBepiios.

Tabmumpsl u cxembl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emiie», «3apOoJbIIIN IT03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®DopMbel O60pbOBI 3a cyliecTBOBaHME», «EcTecTBeHHBIH 0TOODY,
«MHnoroobpasue coOpToB pacTeHMit», «MHoroobpasue mopoj KUBOTHBIX», «Ilomymsuuny, «MyTtanroHHas
U3MEHUUBOCTHY», «Apomopdose», «Manoanantauum», «OOmas aereHepanus», «JIBHxymue CHIIbI
sBomtonuny, «Kapra-cxema wmapmpyra mytemectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue»,
«IIpucniocobneHHOCTh ~ OpraHu3mMoB»,  «leorpaduueckoe  BHI00Opa3zoBaHHE»,  «IDKOJIOTHUECKOE
BUI000Pa30BaHHE.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IUYHBIMU TUIAMU OKPAcKH, HaOOp IUIOJIOB M CEMSH,
kosiekuuss «IIpumephl 3alIMTHBIX NPUCHIOCOOJIEHUH Yy >KMBOTHBIX», MOAENb «OCHOBHBIE HalpaBiICHUS
IBOJIIOLIUIY», 00bEMHAsE MOJieNb «CTpOEHUE TOJIOBHOTO MO3Ia O3BOHOUYHBIX).

buoreorpaguueckas kapra mupa, KoyuleKIus «POpMbl COXPAaHHOCTH HMCKOMAEMBIX YXUBOTHBIX U
pacTteHni», Mozenp anukanys «llepekpéct xpomocom», BiIakHbIE Tpenaparsbl «Pa3BuTHe HACEKOMOTo»,
«Pa3BuTHE IATYIIKI», MUKpoTIpenapat «J[pozodunay (Hopma, MyTanuu GopMbl KPEUIEEB U OKPACKH TEJa).

Jlabopamophule u npakmuueckue pabomoi:

JlaGoparopHas padora Ne 1. «CpaBHeHHE BHJIOB 110 MOP(HOIOTHIECCKOMY KPHTEPUIOY.

Ha60[3aT0[gHa;1 [ga60Ta Ne 2. «Onmcanne H[ZI/ICHOCO6H6HHOCTI/I opranuisMa " €€ OTHOCHTEIILHOIO

XapaKTepay.
Tema 2. Bo3HNKHOBEeHHE U Pa3BUTHE )KU3HU HA 3emuie

JloHayuyHble TpeJICTABIICHUS O 3apOXKACHUM >XKU3HU. HaydHble TUMOTe3b BOSHUKHOBEHUS JKU3HU Ha
3emiie: abroreHes M maHcrepMus. XUMHUECKas SBOMIOIMS. AOUOTEHHBINH CHHTE3 OpraHMYeCKHUX BEIIECTB U3
HEOPTaHWYECKUX. OKCIEPUMEHTAIbHOE TOJITBEPKACHUE XUMHUYECKOW OHBOMIONMU. HauvanbHble 5Tambl
Oouonormueckor osBomouuu. [unoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HMKHOBEHHUE MPOTOKIETKH. [lepBhie KIETKH U UX HBONIONUA. DOPMHUPOBAHHUE OCHOBHBIX T'PYII JKUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o spam u nepuojaM. Karapxeil. Apxeiickas U mpoTepo30McKas IpBbl.
[Taneo3oiickass 3pa W €€ TEpPHOJb: KEMOPUWCKUH, OPJOBUKCKHHA, CHIYPUHUCKHHA, JICBOHCKHUH,
KaMEHHOYT OJIbHBIHN, IIEPMCKHUH.

Me3so3olickas 3pa U €€ MepuoIbl: TPUACOBBIN, IOPCKUM, METOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MaJI€OreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiuMMaTa M TEeOJIOTMUECKMX IporeccoB. (OCHOBHBIE JTamlbl  HBOJIOLUU
pacTUTENBHOTO U KMBOTHOrO Mupa. Apomopdo3bl y pacTeHHi U KUBOTHBIX. [losiBieHHWe, paciBer u
BBIMUpPaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOTO MHUpPa KaK OTpakeHHE HBOJIIOLMHU. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI
OpraHU3MOB.




DBOJIOIMS YelloBeKa. AHTPOIOJIOrHs Kak Hayka. PasBuTue mpeicTaBieHUN O MPOUCXOXKICHUU
yenoBeka. MeTonbl u3yueHus aHTpororeHe3a. CXOACTBA M pas3iuyusi 4YeJlOBeKa M IKUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YeIoBeKa.

JBwxkymme cwibl (dakTopbl) aHTpomoreHe3a. HaciencTBeHHas M3MEHUMBOCTh U €CTECTBEHHBIN
ot0op. OO1IeCTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHHE, PEUb.

OcCHOBHBIE CTaJMM W BETBU SBOJIOLMU YEJIOBEKA: aBCTpajonuTeku, YemoBek ymensiii, YenoBek
npsIMOXOsIIMiA, YenoBek HeaHAepTanbckuil, YenoBek pa3yMHbld. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBAHMSI, 00JIACTh PACIIPOCTPAHEHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIUSI.

YenoBeueckue pacbl. OcHOBHBIE OOMNBIIME pachl: eBpoleouaHas (eBpas3uiickas), Herpo-
aBCTpajiouHas (dKBAaTOpUabHAs), MOHTOJIOMIHAS (a3UaTCKO-aMepUKaHCKas). YepThl MpUCTIOCOOIEHHOCTH
IpeCTaBUTeNIel YeIOBEYECKUX pac K yCIOBUSM cylecTBoBaHUS. EnnHcTBO yenmoBeueckux pac. Kputuka
pacusma.

Jemoncmpayuu.

[Toptpetsr: @. Pean, JI. [lactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmumpl u cxembl: «Bo3HukHOBeHHe CONHEYHON CUCTEMBbI», «Pa3BUTHE OpPraHMYECKOTO MHUPaAY,
«PactutenbHas kinetka», «KuBoTHas kieTka», «lIpokapuornueckast kierka», «CoBpeMeHHasi cucTeMma
OpraHMYecKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MECTa MAJCOHTOJOTMUECKMX HAXOJOK TIPEJIKOB COBPEMEHHOTO YEIOBEKay,
«/peBneitmue moany», «JpeBuue moany», «[lepBsie coBpeMeHHbIE TIOAN», «UenoBeueckue pach».

Oo6opynoBanne: Myispku «[IporcxokaeHue yenoBeka» (OIOCTBI aBCTPANONMUTEKA, MHUTEKAHTPOIIA,
HeaHJepTalblla, KPOMAHbOHIIA), CIEMKU WU HW300pa)xKeHHs KaMEHHBIX OPYIUil MEepBOOBITHOTO YeIOBEKa
(xamMHH-YOTITIEpHI, pyOmMIa, ckpebia), reOXpOHOJIOTHYECKass Tabyuia, KOJUIeKus «DopMbl COXpaHHOCTH
HCKOTIAaeMBbIX KUBOTHBIX U PACTCHUI.

JlabopamopHule u npakmuueckue pabomoi:

IIpakTnyeckas pabota Ne 1. «lM3yyeHHWe HCKONMAEMBbIX OCTATKOB PACTCHHWH M SKMBOTHBIX B
KOJUTCKITUSAXY.

DOKCKypcusi «DBOJIOIMS OpPraHMYecKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIM WU
KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl 4 OKPYKAaK0IIasi cpeaa

DKOJIOTHSI KaK Hayka. 3aJladyd U pas3fesibl JKOJOTUU. MeToNbl HKOJIOTHYECKUX HCCIIeIOBAHUM.
DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl 00uTaHUsI OpraHU3MOB: BOJIHASI, HA3EMHO-BO3/YIIIHAS, TOYBEHHAS, BHYTPUOPTaHU3MEHHAS.

Okonorudeckue Gaxtopsl. Knaccudukanus skonoruueckux GakTopoB: aOMOTHYECKHE, OMOTHUYECKHE
U aHTPOTIOTCHHEIC. [[eficTBUE 3KOIOTrnYecKnX (PaKTOPOB HA OPTaHU3MEI.

AbGuotndeckue (akTopbl: CBET, TemrmepaTypa, BIaXHOCTh. Poromepuonusm. [Ipucnocobnenus
OpPTaHU3MOB K JICUCTBUIO a0MOTHYeCKUX (pakTopoB. bronoruueckne puTMel.

buotnueckue ¢dakropsl. Bumbl OuMOTHYECKHMX B3aMMOJICHCTBHI: KOHKYPEHIIHS, XUITHHYECTBO,
cumbuo3 u ero ¢Gopmel. [lapasurmsm, Koormeparus, MyTyaJin3M, KOMMEHCATH3M (KBapTHPAHCTBO,
HaxJICOHWYECTBO). AMEHCAIM3M, HEWTpaiu3M. 3HAU€HHE OWOTHYECKHX  B3aUMOJCUCTBUN IS
CYIIECTBOBAHMSI OPraHU3MOB B TIPUPOJTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHKH momyiasuuu. OCHOBHBIE MOKA3aTENM MOIMYJISIIIUA: YUCIEHHOCTD,
MJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPUPOCT, MUTpanus. JIMHAMUKA YUCICHHOCTH TOMYJSIUU U e
peryJsus.

Jlemoncmpayuu:

[Toptpetsr: A. I'ym6onbar, K.®. Pynbe, O. ['ekkensb.

Tabmusl uw  cxembl: kapta «lIpuponneie 30HbI 3emmm», «Cpeasl OOWUTaHUS OPraHHU3MOBY,
«Dotonepuoanzm», «llonmynauuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOMYJISIUN HHOY30pUn-
TyQenbkmy, «[uieBbie memnm.

Jlabopamophvie u npakmuyeckue pabomul:

JlaboparopHas pa6ora Ne 3. «MopdolloTHYecCKue OCOOCHHOCTH PACTCHUH W3 PA3HBIX MECT
0oOHUTaHUSD.

JlaboparopHas pabota Ne 4. «BiiMsHre CBETa HA POCT U PA3BUTHE YSPEHKOB KOJIEYCay.

[pakTudeckas padora Ne 2. «I10/1c4ET MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHHIN.
Tema 4. Coo011ecTBa ¥ YKOJOrHYEeCKHEe CHCTEMbI



Coo0miecTBo OpraHu3smMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BMJOBas, NPOCTPAHCTBEHHas,
Tpoduueckas (numesas). Buapi-nomuHaHTE. CBS3H B OMOIICHO3E.

Okonorndyeckue cucrembl  (9kocuctembl). Ilonstme 00 skocucremMe U OMOreOlEHO3e.
QOYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOJIYLEHTbI, KOHCYMEHTBHI, peIyleHTbl. Kpyrosopor
BEIIIECTB M ITOTOK YHEPTUU B 3KocucTeMe. Tpoduueckue (MUIIeBble) ypOBHU 3KocucTeMsbl. [TumieBbie nenu u
cetd. OCHOBHBIE ITOKA3aTEIN IKOCUCTEMBI: OHoMacca, MPOLyKIUsA. DKOJIOTHUYEeCKUE MUPaMUIbl: TPOAYKIIHH,
YHCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIALMs, pa3BuTHe. CyKueccus.

[Ipuponnbie  3KOCHUCTEMBI. ODKOCHUCTEMBI O3€p UM peK. OKOCUCTEMa XBOHHOIO  WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YpOO3KocHCTeMBl.  buomormueckoe u
XO03HCTBEHHOE 3HAUYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (dakrop ycrolumBocTH dKocucteM. (CoxpaHeHHe OHOJOTHYECKOTO
pasHooOpa3ust Ha 3emiie.

VYuenue B.M. Bepnanckoro o Omocdepe. I'panursl, coctaB U cTpykrypa Omocdepsl. Kusoe
BemecTBO M ero ¢yHkuuu. OcoOeHHOCTH Ouocdepsl Kak II0OanbHOM 3KocucTeMbl. JmHamHuueckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopoTs! BelecTB U OMOr€OXMMUYECKHUE LMKIJIBI JIEMEHTOB (yriepoja, a30Ta). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIIIH.

YemoBeuectBO B Omocdepe 3emin. AHTPONOTeHHBbIC H3MEHEHUss B Ouocdepe. [mobdambHbIE
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymiecTBoBaHHE MpHpPOJbl U uenoBedecTBa. CoxpaHeHue OuOpa3sHOOOpa3Hsi Kak OCHOBA
ycroitunBoctd  O6nocdeprl. OCHOBa pPalMOHAIBHOTO YIPABICHHUS TMPHPOJHBIMH pecypcaMH H UX
ucnosib3oBaHue. JlocTHkeHUs OMOJIOTUU M OXpaHa IPUPO/IBI.

Jlemoncmpayuu:

[Toptpetsr: A.JIx. Tencau, B.H. Cykaués, B.I. Bepnanackuii.

Tabmusr u  cxembl: «[Iumessle nenu», «buoneHo3: coctaB U cTpykrypa», «lIpupoaHsie
coobmiectBay, «llenmn nutaHus», «Okomorumueckas nupamuaa», «bunocdepa n uenosex», «Ikocucrema
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTeMa XBOMHOro Jjeca», «buoueHo3 BogoEMa», «ATpOLEHO3»,
«IIpumepHbIE aHTPONOTreHHbIE BO3JIEHCTBUSA Ha MPUPOIY», «BaxkHellre HCTOUHNKHN 3arpsi3HEHHUs BO3AyXa
U TPYHTOBBIX BOJ», «llouBa — BaxkHeiImas cocTaBisitoiias Ouocheps», «DaKkTopbl AETpagallid MOYBY,
«ITapHukoBbI 3pdexT», «DaKTOpbl PajMOAKTUBHOTO 3arps3HeHus Ouocdepnl», «OOmas CTPyKTypa
ouocdeprr», «Pacmpocrpanenue xuzHu B Omocdepe», «O30HOBBIH 3kpaH Ouochepsr», «Kpyrosopor
yriepoja B 6uocgeper», «KpyroBopor azora B IpHUpOJIE».

ObopynoBanue: Mojenp-ammiukanus «TunmuyHele OMOLEHO3bI», Trepbapuii  «PacTurtensHbie
cooOuiecTBay, KoJleKIMHu «buoneHos», «Bpeaurenn BaKHEMIIMX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp»,
repbapru M KOJUIEKIMH PACTEHUH W SKUBOTHBIX, MPHHAMISKANINE K PAa3HBIM HKOJOTHUECKUM TpyTIIaM
onHoro Buna, Kpacnas kuura Poccuiickoit denepanyn, M300pakeHUss OXpaHAEMBIX BHUJOB PAacTeHUH U
KUBOTHBIX.

II. Ilnanupyemble pe3y/ibTaThl 0CBOCHHS Y4eOHOIr0 MpeaMeTa

JIMYHOCTHBIE Pe3yJIbTaThl

TPOXIAAHCKOE | — C(OPMHUPOBAHHOCTh TIPAXKAAHCKOM IO3MLUH OOydyarolmerocs Kak aKTUBHOTO H
BOCIIUTAHHUE:! OTBETCTBEHHOI'O 4JI€HA POCCUICKOrO OOIECTBA;
— OCO3HAHUE CBOMX KOHCTUTYLHMOHHBIX IIPaB U OOSI3aHHOCTEH, yBa)KCHUE 3aKOHA U
[IPaBOIOPSIIKA;

— TOTOBHOCTb K COBMECTHOH TBOPYECKOM JEATENBbHOCTH IPU CO3JAaHUM Y4EeOHBIX
MIPOEKTOB, PEIICHNU YYeOHBIX U MO3HABATENIBHBIX 33/1a4, BBITIOJHEHUH OMOJOTHMYECKUX
JKCIIEPUMEHTOB;

— CIIOCOOHOCTH OMpEeNeNATh COOCTBEHHYIO IMO3MIMIO IO OTHOLICHHIO K SBJICHHUSIM
COBPEMEHHOMW KHU3HU U OOBSICHSTH €€;

— YMEHHME YUUThIBaTb B CBOMX JIEHCTBMAX HEOOXOJUMOCTb KOHCTPYKTHBHOIO
B3aMMOJEHCTBUS JIOAEH C pa3HbIMH YOEXKIECHUSMH, KyJIbTYPHBIMH LIEHHOCTAMU MU
COLIMAJIBHBIM ITOJIOKEHUEM;

— TOTOBHOCTb K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHUSI Y4YEOHBIX,
ITO3HABATEJIbHBIX U MCCIEN0BATENBCKUX 337a4, YBAKUTEIBHOTO OTHOLIEHNUS K MHEHHIO
OIMIOHEHTOB IPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OUOJIOTHYECKOTO COAEPIKAHUS,;




TOTOBHOCTh K TYMaHUTapHOM M BOJIOHTEPCKOM NEeSITEIbHOCTH

aTpUOTHYEC
KO€
BOCIMTAHUE:!

C(OPMHUPOBAHHOCTb ~ POCCHUMCKONH  TIpa)IaHCKOW  HMJEHTHUYHOCTH, MaTPUOTHU3MA,
YBAKEHHS K CBOEMY HapoOJy, 4YyBCTBa OTBETCTBEHHOCTH nepen PonmHou, roppoctu 3a
CBOM Kpail, cBow PoauHy, CcBOHM $A3BIK M KyJIbTypy, IpOLLIOE U HACTOSIIEE
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K IPUPOJHOMY HACIECIUI0 M INaMITHUKaM IPHUPOJBI,
JOCTHKEeHMAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUMCKMX YYEHBIX B CTAHOBJICHHE U Ppa3BUTHE
OMOJIOTUH, TOHUMaHUS 3HA4YEHUs OMOJOTMM B MO3HAHMM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOI'O OOIIECTBA;

uaeiHas yOeKAEHHOCTb, TOTOBHOCTb K CHyXKeHH0 U 3amure OteuecTsa,
OTBETCTBEHHOCTb 3a €ro CYJAh0Y

ZyXOBHO-
HPaBCTBEHHO
e
BOCITUTAHUE:

OCO3HaHME JYXOBHBIX IIEHHOCTEW POCCHIICKOTO HApO/1a;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, dTHUECKOTO ITOBEICHHUS,

CHOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEUICHHS], OPHEHTUPYSChH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJMTENSIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS HEHHOCTEW CEMEWHOW >KM3HH B COOTBETCTBUHU C TPATULIUASIMU
HapoJi0B Poccuun

9CTECTUYCCKO
(&
BOCIIUTAHHUEC:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUasi SCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHHI;

IMOHUMAaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHUSI )KUBOW MPUPOABI U €€ LIEHHOCTH;
TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJIEHHE MPOSIBISATH
Ka4yeCcTBa TBOPUYECKON JTUIYHOCTH

¢buznyeckoe
BOCIIUTAaHUE,
dbopMupoBaH
Ue KyJIbTypHl
3I0pOBBSI U
HMOLMOHAIIb
HOTO
Onaromnonydn
S

NOHMMAaHME W peaju3alus 370pOoBOro M Oe3omacHoro oOpas3a >Ku3HU (3A0pOBOE
NUTaHue, COOMI0/IEHNEe T'MTMEHWYECKUX INpaBWJl M HOpPM, COAJaHCHPOBAHHBIA PEXUM
3aHSATHHA M OTIBIXA, peryiisipHas pusnyeckast akTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOT'O OTHOLICHHMsSI K COOCTBEHHOMY (HU3MUECKOMY U ICHUXHYECKOMY
3J10pPOBBIO;

MOHMMAaHHE LIEHHOCTU MpaBUJ HWHAMBHUIYAJIbHOTO U KOJUIEKTUBHOIO 0€30IacHOro
[IOBEJICHUS B CUTyalUsAX, YTPOXKAOIIUX 310POBBIO U JKU3HU JIIOJCH;

OCO3HAHUE TOCIICACTBUN M HETIPHUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS AIKOTOJI,
HapKOTHKOB, KypEHHs])

TPyIIOBOE
BOCITUTaHHUE!

TOTOBHOCTH K TPYIY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYI0IIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEITENBHOCTH  TEXHOJIOTMYECKOM W  COITMAIbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh HWHHUIIMUPOBATh, IUIAHUPOBATH W CaMOCTOSATEIBLHO
BBINOJIHATH TAKYIO JCSITEIBbHOCTD;

WHTEpEC K pa3nuvHbIM cepam nmpodecCHOHATHHOU NIeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBINM BBIOOP OyAyIIel mpodecchu U pealin30BhIBATh COOCTBEHHBIC KU3HEHHBIC
TJIaHEL,

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPA30BaHHIO HA MPOTSHKCHUH BCEH
JKU3HHU

3KOJIOTHYCCK
6]+
BOCIIMTAHHC:

HKOJIOTUYECKH IeJIECO00pa3HOe OTHONICHHWE K MNPUPOJE KAaK HCTOYHHMKY JKH3HHM Ha
3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBILIEHUE YPOBHS SKOJIOIMUECKON KyJbTypbl: MPUOOPETEHNE OMbITa IIAHUPOBAHUS
MIOCTYIKOB ¥ OIIEHKH MX BO3MOXHBIX ITOCIIEICTBUH IS OKPYXKAIOLIEH CPEJIbI;
0CO3HAHHKE TI00ATFHOI0 XapaKTepa SKOJIOTUYECKUX MPOOIIeM U MyTel X pelIeHus;
CIIOCOOHOCTh HCIIONIB30BaTh IMpPHOOpETaeMble TP HW3YyYEHHH OHOJOTHW 3HAHHUS U
YMEHUSI TIPH PELICHUH MPOOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM MPHPOAOIIOIB30BaHUEM
(cobmromeHne TpaBWII TIOBEACHUS B TMPHUPOJE, HAMpPABICHHBIX HA COXpaHEHHE
paBHOBECHS B 9KOCUCTEMAX, OXpaHy BUJIOB, IKOCHCTEM, Onochepsl);

aKTHBHOE HEIMPUATUE JIEHCTBHUH, MPUHOCSIIMX BpEA OKpPY’KaIoLled MpUPOIHOH cpeje,




yMEHUue MIPOTHO3UPOBATH HeOIaronpusiTHbIE 9KOJIOTHYECKHE MOCIEICTBUSA
MPEANPUHUMAEMBIX AEUCTBUI U IPEAOTBPALATh UX;

HaJIM4Me Pa3BUTOrO SKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpPhI, OMbITA
JIEATEIIbHOCTH JKOJIOTUYECKOW HAIIPABJICHHOCTH, YMEHHUsS PYKOBOACTBOBATbCS UMHU B
M03HABATEJIbHOW, KOMMYHHKATUBHON W COIMAJIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacCTHUIO
B IPAKTUUYECKOM JIESITEIbHOCTH 3KOJIOTMYECKON HAMPaBJIC€HHOCTH

LEHHOCTH
Hay4HOI'0
MIO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKd M OOLIECTBEHHOW IPAaKTHKH, OCHOBAaHHOIO Ha JUAJIOre KYJBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEPILICHCTBOBAHHE  SI3BIKOBOM M  YHUTATENIbCKOM  KyJIbTYpbl Kak  CpeacTBa
B3aMMOJICHCTBUS MEKIY JTHOAbMH U ITO3HAHUS MUPA;

MOHMMAaHUE CHEeIU(PUKN OMOJOTMM KaK HayKu, OCO3HaHHsS €€ posu B (HOPMHUPOBAHUU
pPalMOHATIBHOIO HAYYHOIO MBIIUICHUS, CO3[JaHUM LEJIOCTHOIO MpPEJCTaBICHUsS 00
OKpY’KalollleM MHUpE KaK O €IUHCTBE IPHUPOJIbI, YeJOBeKa M OOLIecTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEM M PpELIEHMH MpoOJeM COXpaHEHUs MPHUPOJHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJIi COBPEMEHHOM LIMBUIM3ALMU: 00ECTIeUCHUS
HOBOTO YPOBHSI pa3BUTUSl MEIUIMHBI, CO3/IaHUE TIEPCIEKTUBHBIX OHMOTEXHOJIOTHH,
CIIOCOOHBIX pELIaTh PEecypcHble NPOOJIEeMbl PA3BUTHUS YEIOBEYECTBA, IIOUCKA IyTeH
BBIXOJIa M3 TJIOOAJIBHBIX OJKOJOTMYECKMX NpobieM u obecrieyeHus mepexona K
YCTOMUMBOMY DAa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHAAPTOB KHU3HHU;

3aUHTEPECOBAHHOCTD B MOIYYEHUH OMOJOTMYECKUX 3HAHUN B LIEJISX MOBBILLIEHUS O0IIeH
KyJlbTypbl, = €CTECTBEHHO-HAYYHOM  TIDAaMOTHOCTH, KakK  COCTaBHOW  4YacTH
(GYyHKIMOHAJIBHOW TI'PaMOTHOCTH oOyuaroumxcs, (opMHUpPYyeMOH TNpU HU3Yy4YEHUU
OHOJIOrUY;

IIOHMMAHHE CYILIHOCTHM METOJOB IO3HAHMsI, MUCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HUCHOJIb30BATh MOJIYYaeMble 3HAHUS Ul aHAIN3a U OObACHEHMs SBICHUN
OKpY)XaloIIEr0 MHpa M MPOUCXOAAIMX B HEM H3MEHEHUH, YyMEHHME [eNaTh
00OCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAyyHbIX (DAKTOB M UMEIOIUXCS JAHHBIX C
LIEJIbIO TOJTYYEHMSI IOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BAaTh OHOJOIMYECKUE 3HAHUS IS PEIIeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JESATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHANBUYATIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M caMOOOpa30BaHUIO, K
AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUU 1O OMOJIOTUU B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTIMU

MeranpeaMeTHbIe pPe3yJibTaThl

ITo3naBaTeabHbIE YHUBEPCAJIBbHLIC y‘leﬁ]—[ble }IeﬁCTBHﬂ

bazoBrie
JIOTUYECKHE
JECUCTBUSL:

CaMOCTOSITeTbHO  (GOPMYJIMPOBaTh W aKTyaJM3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIB30BaTh TPHU OCBOCHHWM 3HAHWN TPHEMBI JIOTHYECKOTO MBINUICHHS (aHalw3a, CHHTE3a,
CpPaBHEHHUS, KIACCHU(PHUKAIMK, OOOOIICHHUS), PACKPHIBATH CMBICI OHOJOIMYECKUX IOHATHH
(BBIIENATH UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATh CBS3U C IPYTHUMHU MTOHATUSIMU);
OTIPENIEIATH LETH ACSITEIBHOCTH, 3a/1aBas MapaMeTPhl U KPUTEPUH UX JOCTUKEHUS, COOTHOCUTH
pe3yabTaThl ACSITENILHOCTH C MOCTABICHHBIMU LIETSIMU;

WCIIONIb30BaTh OMOJIOTHYECKUE TIOHATHS ISt 00BsACHEHHS (DAKTOB U SBIICHUH KUBOW MPUPOIBL;
CTPOUTh JIOTUYECKUE PACCYXJCHHS (MHIYKTUBHBIC, JCAYKTUBHBIC, [0 AHAJOTHMH), BBIBISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHSI B paCCMATPUBACMBIX SIBIICHUSX, (DOPMYJIUPOBATH BBIBOABI U
3aKJTIOYCHHS;

MPUMEHSATh CXEMHO-MOJENFHBIE CPEACTBA Ui TPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUH B M3y4aeMBIX OHMOIIOTHYECKHX OOBEKTaX, a TakKe MPOTHBOPEUWH pPa3HOTO poja,
BBISIBJICHHBIX B Pa3IUYHBIX MHPOPMAIMOHHBIX HCTOYHHUKAX;




pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHalu3a HWMEIOMINXCS MaTepUaNbHBIX U
HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B JCSATECIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU IOCIEACTBUM IEATEIbHOCTH;
KOOPAWMHHUPOBATh W  BBIMONHATH paboTy B
KOMOWHHPOBAaHHOTO B3aHMMOJICHCTBUS;
pa3BUBATh KPeaTHBHOE MBILIJICHHUE NP PELICHUH KU3HEHHBIX MTPobeM

YCIOBUAX  PCAJIbHOTO, BUPTYAJbHOIO U

bazoBrnie
HCCIIeIOBaTeN
bCKHE
JNEUCTBHUS:

BJIaACTh HaBbIKAMU y‘Ie6HO-I/ICCJIe}J;OBaTeHLCKOI71 u HpOeKTHOﬁ JACATCIbHOCTH, HaBBIKaMHU
paspernieHust mpoodiieM, crocOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TTOMCKY METO/IOB
peliCHUs MPAaKTUYCCKUX 3a/iad, MPUMCHCHUIO PA3JIMIHBIX MCTO/I0B IMMO3HAHUA,

WCIIONb30BaTh PA3UYHBIC BUJABI JCSITEILHOCTH MO0 TIONYYCHUIO HOBOTO 3HAHUS, €ro
HMHTEPIPETauy, MPeoOpa30BAaHUI0 U NMPUMEHEHHUIO B YYEOHBIX CHUTYallUsAX, B TOM YHCJE IPH
CO3/1aHNU YYeOHBIX U COIMATBHBIX MPOSKTOB;

(GopMHPOBaTh HAYYHBIA THI MBIIUICHHS, BIaJeTh HAYYHOH TEPMHHOIOTHEH, KITIOUCBBHIMH
MOHSATHSIMHU ¥ METOIaMH;

CcTaBUTh W (GOPMYITUPOBaTh COOCTBEHHBIE 3a/Jadyll B 00pa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYNHHO-CIICICTBEHHBIC CBSA3M U aKTyallM3MpPOBATh 3aJ1a4uy, BBIIBUTATh THIIOTE3Y €&
pelleHus, HaXOAUTh APTYMEHTHI JUIS J0KA3aTeNIbCTBA CBOMX YTBEPKICHHIH, 32/1aBaTh MapamMeTphl
U KPUTEPUH PELIECHNUS,

AHAJIM3UPOBATH IMOJYYCHHEBIC B XOJ€ PCIICHUA 3aJa4dr PE3YJIbTaThbl, KPUTHUYCCKHU OLCHUBATH HUX
JOCTOBEPHOCTD, IPOTHO3MPOBATH U3SMCHCHHE B HOBLIX YCJIOBUAX

J1aBaTh OLICHKY HOBBIM CHUTYyallUusAM, OHCHUBATh HpHO6peTéHHLII>’I OIIBIT,

OCYILECTBIATh IEJICHANPABICHHBI TIOUCK TEePeHOca CPEACTB M CIOCOOOB JCHCTBUSL B
po(heCCHOHANBHYIO CPENY;

YMETH NEPEHOCUTH 3HAHUA B IIO3HABATCIIBHYIO U IMTPAKTUYCCKYIO obmacTtu KUBHCOACATCIBHOCTH,
YMETh HHTETPHPOBATH 3HAHHSI U3 PA3HBIX MPEIMETHBIX 001aCTel;

BBIJIBUTaTh HOBBIC WJICH, TIPEJIaraTh OPUTUHAIBHBIC ITOIX0/Ibl U PEIICHUS, CTABUThH IPOOIEMBI 1
3aJ1a4H, JIONMYCKAIOIINe aJbTePHATHBHBIC PEIICHUS

PabGora c
nHpopMaIen

OPUEHTHPOBATHCS B Pa3IUYHBIX UCTOYHHKAX WH(POPMAIMK (TEKCTe Yy4eOHOTO oco0Ous, HaydHO-
MOMYJIIPHOW JIMTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3zax
IaHHBIX, B VIHTepHETE), aHATW3WPOBaTh WH(POPMAIIMIO pA3IMYHBIX BHAOB H  (HopMm
MPEJICTABIICHUSI, KPUTUIECKHU OIICHUBATh €€ TOCTOBEPHOCTh M HEMPOTHBOPEYUBOCT;
(dbopMyIUpOBaTh 3alpOChl M IMPUMEHATh Pa3JIUYHbIC METOJbI IIPH IOMCKE U 0TOOpe
Ouonornyeckol nHpopMaluu, HeOOXOIUMOM JJIs BBIMOJIHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT  WCIOJNB30BaHUS  WHPOPMAIIOHHO-KOMMYHHKATUBHBIX ~ TE€XHOJOTHH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHMalbHY!O  (opMy  TpeicTaBicHHs  OWOJOTHYECKOMH
nHpOpMaKH (CXeMbl, TpaQuKH, IHarpaMMBbl, TAOIHUIIBI, PUCYHKU U PYTOE);

WCIIOJIB30BaTh HAYYHBIH S3BIK B KaueCTBE CpEACTBA MpU paboTe ¢ OMOJOTHIECKOM
nHpOpMAITMCH: MPUMEHATh XMMHYCCKHE, (PU3MUECKUE M MAaTeMaTHYECKUE 3HAKU U CHUMBOJIBI,
¢dbopmyinel, abOpeBUATYpy, HOMEHKJIATYpy, HCIIONB30BaTh M NPeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPENICTBA HATJISTHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUThl UHPOpMaIuy, HHHOPMAIMOHHON 0E30MacHOCTH
JMYHOCTH

KommyHukaTu

BHbIE YHHBepcajbHbIe YueOHbIe AeiicTBUS

OO6uienue
CIOCOOCTBYET
hopmupoBaHU
10 YMEHUI:

OCYIIECTBJIATH KOMMYHHUKAIIMK BO BCEX cdepax >KU3HHM, aKTUBHO Y9aCTBOBATH B JIMAJIOTE WU
IACKYCCHUU TI0 CYIIECTBY OOCYXKIHaemMoi TeMmbl (YMEHHE 3alaBaTh BOMPOCHL, BBICKA3LIBATh
CY)KIICHUST OTHOCHUTEILHO BEHITIONHEHHUS TMpejiaracMoi 3aJadd, YYUTHIBATH HHTEPECHl U
COTJIACOBAaHHOCTh MO3UIMH IPYTHX YYACTHUKOB JHANOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHHS, OHUMATh 3HAYCHUE COIHMAIBHBIX 3HAKOB,
MPEIMOCEUTOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYaIlUi, YMETh CMATYaTh KOH(IUKTHI U BECTH
TIePETOBOPHI;

BIIQ/IETh PA3IUYHBIME CIIOCOOAMH OOIIEHHS M B3aMMOICHCTBUS, TOHUMAaTh HAMEPEHUS JPYTUX
JOZIeH, TIPOSIBISITh YBAKHUTENBHOE OTHOIIEHWE K COOECeNHUKY M B KOPpEKTHOH ¢opme
(hopMyJIUPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PCHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

CoBMmecTHAA

IIOHMMAaTh M MCIIOJIBE30BaTh IIPCUMYIICCTBA KOMaH,Z[HOfI n I/IH,Z[I/IBPI,Z[yaJIBHOﬁ pa6OTBI IpHu




ACATCIBHOCTD

peleHny OMOIOTHYeCKO MpoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MIPUMEHEHUS TPYIIIOBBIX
(hopM B3aUMOIEHCTBYSI IPH PEIICHUN YUeOHOU 3a/1a4H;

— BbBIOMpaTh TEMaTHKy M METOIbl COBMECTHBIX HECHCTBHH C Yy4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)I0T0 WIEHa KOJIIEKTHBA,

— HPUHHAMATH LEJIN COBMECTHOM JIEATEIBHOCTH, OPTaHU30BBIBATE H KOOPJUHUPOBATE NEHCTBHS 110
€€ JOCTMXKEHHUIO: COCTABJIATH IUIAH JCUCTBUM, pacnpenensTs pPoad C Y4YETOM MHEHHU
YYaCTHUKOB, 00CYIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

— OIIGHHMBATh KauyeCTBO CBOETO BKJIa/Ja M KaX/JOTO Y4aCTHHKA KOMaHJABI B OOIIMHA pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPHSIM;

— mpemaraTb HOBBIE TIPOEKTHI,
MPaKTUYECKON 3HAUMMOCTH;

—  OCYIIECTBJISTH IMO3UTUBHOE CTPATEIrMUYECKOE IMOBEACHUE B PA3IUYHBIX CHUTYallUsAX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, ObITh HHUIIMATHBHBIM

OLICHMBATh HUACU C TO3UIIMHM HOBHU3HBLI, OPUIMHAJIBLHOCTH,

PeryasiTuBHBIC YHHBepcaabHbIe YUeOHbIe AeiiCTBUS

Camoopranus —  HCIIONB30BaTh OMOJIOTHUECKHUE 3HAHUS /TSl BBIBICHHUS POOJIEM U MX PEUICHHUS B KHU3HEHHBIX U
anus Y4eOHBIX CUTYaLHSIX;
croco6eTByeT — BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUH LIEJIEBBIE M CMBICIOBBIC YCTAHOBKM B CBOHX
(opmupoBanu JEUCTBUAX U IOCTYIKAX II0 OTHOLICHUIO K XUBOM IPUPOJE, CBOEMY 3A0POBBI0 U 310POBBIO
J10) YMCHI/Iﬁi OKpYXKaIOLIuX;
—  CaMOCTOSTENBHO OCYIIECTBIISATH IIO3HABATENbHYIO IESTEILHOCTD, BBIABISTH MPOOJIEMbI, CTAaBUTh
u (opMyIMpOBaTh COOCTBEHHBIE 3aJa4d B OOpPA30BATENbHOW IESTEIBHOCTH U KU3HEHHBIX
CUTyalUsIX;
—  CaMOCTOSITETIFHO COCTAaBIISATh IUIAH DPEHICHHWS MPOOJIEMBI C Y4YETOM HMMEIOIIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHHI;
—  J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
—  pacmHpATh paMKH y4eOHOTO TpeMeTa Ha OCHOBE JINYHBIX MPEANOYTCHNN;
— JlenaTh OCO3HAHHBIM BEIOODP, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHNE;
—  OLEHHMBATh MPHOOPETEHHBIN OIIBIT;
— cmocoOcTBOBaTh (HOPMHUPOBAHUIO W MPOSIBICHHIO INMUPOKOW SPYAWIMH B Pa3HBIX 001acTIX
3HAHMI, IOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHBIN M KYJIbTYPHBIA YPOBEHb
CaMOKOHTpPOJI | — 1aBaTh OIIEHKY HOBBIM CHTYalldsIM, BHOCHTH KOPPEKTHBBI B JIESTEIBHOCTH, OIICHHBATH
b COOTBETCTBUE PE3YJILTATOB LIEISAM;
CIIoCcO0CTBYeT — BIAJCTh HaBBIKAMHU ITO3HABATENILHOW PE(IEKCHHM KaKk OCO3HAHMsS COBEPIIAEMBIX ACHCTBHH H
(opmuposanu MBICIIUTENBHBIX MPOIECCOB, X PE3YNbTAaTOB U OCHOBAHHM, MCIIOIB30BATh NPUEMBI pedIIeKCUH
0 YMCHHIL! JUTSL OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PELICHUS;
—  YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;
— INPUHHAMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPU AHAIU3E PE3YJILTATOB JACSTEIBHOCTH
IIpunstue — TpUHAMATH ce0sl, MOHNMAast CBOM HEJOCTAaTKH U JOCTOWHCTBA;
cebst u Ipyrux | — MIPUHUMATH MOTUBEI M aPT'YMEHTHI JPYTUX IIPU aHAINU3€ PE3YIbTATOB AEATEIbHOCTH;
crocobeTByer | MpU3HABaTh CBOE MPaBo M MPaBO JPYTUX Ha OLUIHOKY;
q’OPMHpofaHH —  pa3sBHBaTh CIIOCOOHOCTH MOHUMATH MHP C MO3UIIHH JPYTOro YeIOBeKa
10 YMEHUI:
IIpeameTHbie pe3yJbTaThl
10 xmace | IIpeameTrHBIE pe3yabTaThl OCBOCHUS yueOHOTO npenmMeta «bromorus» B 10 kacce AOKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE U POJH OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpa ¥ Hay4HOTO
MHUPOBO33PEHHUS, O BKIAJE POCCUHCKHX W 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(hyHKIIMOHATBHOM TPaMOTHOCTH YelIOBEeKa JIJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PAaCKpHIBaTh COACPKaHHE OMOIOTMYECKUX TEPMHUHOB M MOHSATHI: KU3Hb, KIETKA, OPTaHU3M,
MeTabomm3M (OOMEH BEIIECTB M IMPEBpAICHUE 3HEPTHUH), TOMEOCTa3 (CaMOperyIsins), YPOBHEBas
OopraHu3anysi JKHBBIX CHCTEM, CaMOBOCIPOW3BeleHHE (PENpOJNyKIWs), HACIeICTBEHHOCTb,
WU3MEHYMBOCTb, POCT U Pa3BHUTHE;

YMEHHUE U3Jarath OMOJIOTHYECKHE Teopuu (KIeTOYHAas, XpOMOCOMHAs, MyTallOHHAs, LIEHTpabHasI
JOorMa MOJIEKYJIsipHOH Ouomnorun), 3axonsl (I'. Menaens, T. Moprana, H.W. BaBuioBa) u yuenus (o
LHEHTPax MHOT000pasus ¥ MPOMCXOXKICHUS KyNbTypHbIX pacreHuid H.U. Basunosa), ompenemsitsb
TPaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJaJeTh METOJ[aMH HAyYHOTO TO3HAHHs B OWOJIOTHMHU: HAONIOJIEHHE W OIHCAHHE >KHUBBIX




CHCTEM, TPOLECCOB M SBIICHWH, OpPraHU3alus W MPOBEACHHE OHMOJIIOTHYECKOTO AKCIEPHUMEHTA,
BBIJIBHDKEHHE THITOTE3bI, BEISIBIICHHE 3aBUCUMOCTH MEXY UCCIIETyeMbIMU BEIMYNHAMHU, OOBSICHEHHE
MOJYYEHHBIX PE3yJbTAaTOB, HCIONB30BAaHHBIX HAYYHBIX MMOHATHUH, TEOPHIA M 3aKOHOB, YMEHUE JIeNaTh
BEIBO/TbI HA OCHOBAHWY TIOJTYYCHHBIX PE3YJIbTATOB;

— yYMEHHWE BBIJENATh CYIIECTBEHHBIE TMPH3HAKA BHUPYCOB, KICTOK NPOKAPHOT H  DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIECTOYHBIX OPTaHM3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BEIICCTB U
NPEBPAIICHUS] JHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO0 W JHEPreTHYECKOro OOMeEHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHS, WHIUBUIYaTbHOTO Ppa3BUTHS
opranu3mMa (OHTOTE€HE3);

— yMeHHe NMPHUMEHSTH MOJyuYeHHbIC 3HAHUS Uil OOBSICHEHUs] OMOJIOTHUECKHX IMPOIIECCOB W SIBIICHU,
JUIL  TPUHATUS TPAKTHYECKUX PELICHWH B IOBCEJHEBHOW JKM3HU C IENbl0  oOecreueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSI OKPYKAIOIIMX JIFOJICH, COOMIOACHUS] HOPM TPaMOTHOTO
MOBEJZICHUSI B OKPY)KalolIeld MNPHUPOJHON cpejie, MOHUMAaHWE HEOOXOJMMOCTH HCIONB30BaHUS
JOCTIDKEHUH COBPEMEHHOM OMOIOTHH U OMOTEXHOIOTUH [T PalliOHAIBHOTO IPUPOJOTIOIH30BaHMUS;

— yYMEHHE pelIaTh JJIeMEHTapHble T'CHETHYEeCKUE 3a/laud Ha MOHO- M JIMTHOPUIHOE CKpelIMBaHUE,
CIICTUICHHOE HacJeJIOBaHUE, COCTABIISITH CXEeMbl MOHOTHOPUIHOTO CKPEUIMBAHUS JJIsI TIPelICKa3aHHs
HACJICTOBAHUSI MPU3HAKOB Y OPraHU3MOB;

— yMEHHE BBHINOJHATH J1abopaTopHbIE M MpakTHYeCKHe padoThl, COONIOAaTh MpaBuia NpH padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000y IOBaHUEM;

— yMEHHE KPUTHYECKH OICHUBATh W UHTEPIPETUPOBATH HH(OPMAIMIO OHOIOTHUECKOTO COICPIKAHMUS,
BKIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHWS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MACCOBOM
UH(OPMAIMH, HAYYIHO-TIONMYJISIPHBIC MaTePUAIIbl), STHICCKUAE ACTIEKThl COBPEMEHHBIX HCCIIEeOBAHMM
B OMOJIOTHH, MEIULIMHE, OMOTEXHOIOTUH;

— yYMEHHE CO37aBaTh COOCTBEHHBLIC MHCHMEHHBIE M YCTHBIE COOOIICHUS, 0000Imas OWOIOTHIeCKyIo
UHQOPMAIIMIO W3 HECKOJIBKUX HCTOYHWUKOB, T'PaMOTHO WCIIOJIb30BaTh IOHATHUHHBIA ammapar
OmoIoTHHY.

11 kmacc

IIpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO peamMeTa «bronorusi» B 11 kiacce MOMMKHBI OTPaXKATh:

—  cpOpMHUPOBAHHOCTh 3HAHWUI O MECTE U POJH OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpa ¥ HAay4HOTO
MHUPOBO33pPCHHUS, O BKIQJIE POCCUHCKHX W 3apyOeKHBIX YUYEHBIX-OHOJIOTOB B Pa3BUTHE OHOJIOTHH,
(hyHKIIMOHATBHOM TPaMOTHOCTH YEIIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 33/1a4;

— YMCHHME PAaCKpBIBATh COJIEpPKAHHUE OHOJOTHMUECKUX TEPMHHOB W TIOHSITHUWA: BHUJ, MOIYJISIINS,
reHO(OH/I, SBOJIIOLMS, ABHXKYIIME CHIBI ((PaKTOPHI) IBOIIOLWH, MPUCTIOCOOICHHOCTh OPTraHU3MOB,
BUI000pa30BaHUE, JKOJIOTHUECKUE (HaKTOPhI, SKOCHCTEMa, MPOIYICHThI, KOHCYMEHTBI, PEIyIICHTEHI,
TIETTH TUTaHM, SKOJIOTHIeCKas MpaMuIa, OMoreonenos, ouocdepa;

— yMeHWe u3jiarath Owoyiorudeckue Teopud (3BoionnoHHas Teopust Y. JapBuHA, CHHTETHYECKas
TEOPHsI IBOJIIOIIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apopiieBoro cxoactsa K.M. bapa, uepenoBanus
IJIABHBIX HampaeieHud u myrtedt »Bomonuu A H. CesepuoBa, yueHus o Ouocdepe B.U.
BepHazickoro), onpeaessiTe TpaHUIbl KX MPUMEHUMOCTH K KHBBIM CHCTEMaM;

— yMCHHE BJIAJIETh METOJJAMH HAyYHOTO TO3HAHHS B OWOJIOTMU: HAONIOJIEHUE W OIMUCAHHE >KHUBBIX
CUCTEM, IIPOILIECCOB W SBJICHUH, OPraHM3alMs M MPOBEIEHHE OHOJIOTHYECKOr0 IKCIICPHMEHTa,
BBIIBYKCHHE TUIIOTE3bI, BHIABICHHE 3aBUCHMOCTH MEXKIY HMCCIICAYEMbIMU BEJIUYMHAMH, O0BSICHEHHUE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIOIBb30BAHHBIX HAYUHBIX MMOHATUN, TECOPHI U 3aKOHOB, YMEHHUE JIENIATh
BBIBOJIbI HA OCHOBAHHH MOJTyYSHHBIX PE3yIbTATOB;

— YMCHHEC BBIJCHATh CYIICCTBCHHBIC TPU3HAKA CTPOCHUS OWOJIOTMYECKMX OOBEKTOB: BHUJIOB,
NOMYJISIINN, TPOAYLEHTOB, KOHCYMEHTOB, PEAyLIEHTOB, OMOT€OIICHO30B U 3KOCHCTEM, 0COOEHHOCTH
NPOIIECCOB:  HACJIEJICTBEHHONW HM3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHUCTBHS JKOJIOTHYECKHX (DAaKTOPOB HA OpPraHU3MBI, IEepeHOCa
BEIIECTB U IMOTOKA DHEPTMU B 3KOCHUCTEMAax, aHTPOIIOTCHHBIX H3MEHEHHWH B JKOCHUCTEMax CBOEWH
MECTHOCTH, KPYyrOBOPOTA BEIIECTB U OMOTCOXUMHUECKHX IIMKIIOB B Onochepe;

— yMeHHE NMPUMEHSTH MOJyYCHHbIC 3HAHUS Ui OOBSCHEHUsS] OMOJIOTHYECKHX TMPOIECCOB U SIBJIICHU,
JUI.  TIPUHATHS TPAKTHYCCKUX PEINICHWH B TOBCEJHEBHOW JKM3HU C IENbl0  o0ecreueHus
0€30IaCHOCTH CBOETO 3JIOPOBbS M 37I0POBBSI OKPYKAIOUIMX JIFOJICH, COOIIOICHUS] HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEH MPHUPOMHONW Cpelie, NOHUMaHHEe HEOOXOJAUMOCTH WCIIONB30BaHUS
JIOCTHKEHUN COBPEMEHHOM OMOJIOTHH IS PAIIHOHAILHOTO MTPUPOIOTIONB30BaHUS;

— yMEHHe peliath 3JeMEHTAPHbIC OMOJIOTHYCCKUE 3aJlaud, COCTABJIATh CXEMBI MEPEHOCa BEHECTB U
SHEPTUH B DKOCUCTeMaX (IICTH MUTAHUSA);

— yMCHHE BBITIOJNHATH JIA0OPATOPHBIE W MpaKTU4eCKHe paboThl, COONI0IATh MpaBuia Hpu pabdote ¢
y4eOHBIM H JJA00PATOPHBIM 000PYI0BAHUEM;




YMEHUE KPUTHYCCKH OLICHHBATH M MHTEPIPETUPOBATh WHPOPMAIMIO OHOJIOTHYECKOTO COJIEpKAHUS,
BKJIIOHAOOIYIO TICEBAOHAYYHBLIC 3HaHWA HW3 Ppa3Jn4YHbIX HCTOYHHUKOB (CpeI[CTBa MacCoOBOM
uH(GOpMAIMK, HAYYHO-TMOMYJSAPHBIE MAaTepHalbl), pPacCMaTpUBATh TJO0ATBHBIC HSKOJOTHYCCKHE
npo0JIeMbl COBPEMEHHOCTH, OPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HUITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIE COOOIICHHS, 0000IIas OHOJIOTHYECKYIO
I/IH(bOpMaIII/HO U3 HECKOJBKHX HMCTOYHHUKOB, TI'PaMOTHO HUCIIOJIB30BaATH MOHSITUHHBIN armapar
OMOJIOTHH.




III. Temarnueckoe MIAHUPOBAHNE

1 buonorus kak Hayka 2 2 0 bubnmrorexa [{OK
2 JKMBbIE CHCTEMBI M KX OpraHM3aIHsl 1 1 0 https://m.edsoo.ru/7f41¢c2
3 XUMHUYECKUHA COCTaB U CTPOCHHUE KIETKU 8 8 0 92
4 KusHeneaTeabHOCTh KIETKU 6 6 0
5 Pa3mHOX€EHNE 1 HHAUBUAYaAIbHOE Pa3BUTHE 5 5 0

OpPraHA3MOB
6 HacnencTBeHHOCTS M HK3MEHIHBOCTH 8 8 0

OpPraHU3MOB
7 CeneKIusi OpraHu3MOB, OCHOBBI OMOTEXHOJIOTHH 3 3 0
8 DBONIOIMOHHAS OWOJIOTHS 9 0 9 Bubnuoreka [JOK
9 | BO3HUKHOBEHHE M Pa3BUTHE JKU3HU Ha 3emie 9 0 9 https://m.edsoo.ru/7f41cc
10 | Opranu3Mbl 1 OKpYy’KaroIas cpeia 5 0 5 74
11 | Coo0mecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 0 9
12 | Pe3epBHOE BpeMs 3 1 2

Hroro: 68 34 34

BocnurarenbHblii MOTEHIIMAN TaHHOTO Y4eOHOTO MpeMeTa 00ecrneunBaeT pealn3alnio CIeayonx
LEJICBBIX MMPUOPUTECTOB BOCIIUTAHHUA 06yqa}0m1/1xc;1: CO31aHueC 6HaFOHpI/I$ITHLIX yCJIOBI/Iﬁ JJI1 pa3BUTUA
COIIMAJIBHO 3HAYUMBIX OTHOIIEHUH IIKOJIBHUKOB U, IPEK/E BCErO, HEHHOCTHBIX OTHOILIECHUN:

— K TpyAy KaKk OCHOBHOMY CIIOCOOY TOCTHKEHUS )KM3HEHHOTO OJIaronoIyqns YeI0BeKa, 3aJI0oTy ero

YCHEIIHOT0 NPOodeCCHOHATBHOIO CAMOOIIPEIEICHUS U OIYIIEHUS! YBEPEHHOCTH B 3aBTPAIIIHEM JTHE;

— Kk cBoemy OteuecTBy, cBOei Maioi u Oomnbinoi PoanHe kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC U

MO3HAJ TIEPBBIE PAJIOCTH U HEYJauH, KOTOpasi 3aBelllaHa eMy MpeJKaMu U KOTOPYIO HYKHO

obeperaTh;

— K IpUPOJI€ KaK UCTOUYHMKY >KM3HU Ha 3eMiie, OCHOBE CaMOT0 €€ CYLIECTBOBAHUS, HYKIAtOIeics B
3alUTe U MOCTOSHHOM BHUMAaHHUU CO CTOPOHBI YEJIOBEKA;

— K 3HaHUSM KaK MHTEJUIEKTyalIbHOMY pecypcy, o0ecreunBaromeMy Oyayliee yenoBeka, Kak
pe3yabTaTy KpOIOTIUBOTO, HO YBIEKATEIHLHOTO Y4eOHOTO TPy


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

