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Pabouas mporpamma
o yueOHOMY nipeamMety «buonorusy»
(6a30BbIil YPOBEHB).



PabGouass mporpamma mo ydeOHOMy mnpenmery «buosorus» (06a30BbI ypOBEHB)
(mpenmeTHass o0nacTh «EcTecTBeHHO-HAy4YHBIE TIPEAMETHI») (Jajgee COOTBETCTBEHHO -
nporpaMMa Mo OHOJOTHM, OMOJIOTHS) BKJIIOYACT TMOSCHHUTEIBHYIO 3alHCKY, COZIEp)KaHue
00y4YeHHsI, TUTAaHUPYEMbIE PE3yIbTaThl OCBOSHHS IPOrPAMMBI 110 OUOJIOTHH.

[TosicHuTenpHas 3amMcka OTpakaeT oOIMe IeNd M 3aJadyd HM3y4eHHs OHOJIOTHH,
XapaKTEePUCTUKY NCUXOJOTHYECKUX MPENNOChUIOK K €€ M3Y4EeHUI0 00y4arollMMUCs, MECTO B
CTPYKTYpe y4eOHOro IUIaHa, a TaKKe HOAXOAbI K OTOOPY COAEp:KaHUsA, K OIpPEeIECHUI0
IUTAHUPYEMBIX PE3YJIbTaTOB.

Coneprxanue o0yueHHsI pacKpbIBAET COAEPIKATEIbHbIE TMHUHU, KOTOPBIE NPEIaratoTcs
JUTs1 00513aTEILHOTO N3YUEHHS B K&KIOM KJIacCe Ha YPOBHE CPEIHEro 00IIEero 0Opa3oBaHMsL.

[Inanupyemble pe3ylbTaThl OCBOSHHSI TMPOTPaMMbl IO OWOJIOTUM  BKJIIOYAIOT
JMYHOCTHBIC, METAIPEAMETHBIC PE3yJIbTaThl 32 BECh MEPHOJ] OOYUCHHUsI HA YPOBHE CPEIHEro
obmiero oOpa3oBaHus, a TaK)Ke NPEAMETHBIC JOCTMXKEHUS OOYYaroIIerocs: 3a Ka)Iblid rof
00yJeHUsI.

[TosicHuTenpHas 3anucka.

IIpu pa3zpaboTke nmporpamMmsl 10 OMOJIOTUU TEOPETUUECKYIO OCHOBY JUISI OIIPEIEJICHUS
HOJIX0/10B K (OPMHUPOBAHUIO COAEp)KaHUS ydeOHOro mnpeamera «bHOJOTHs» COCTaBUIIM:

koHuentyainbHble nosoxkeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTU LENEH,
COJIepKaHUs, Pe3ylIbTaTOB OOyUYeHHsI U TPeOOBaHUI K YPOBHIO IOJTOTOBKH BBITYCKHHKOB,
MOJIOKEeHHUA 00 OOMMX LEeNAX W NPHUHIHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI CpeJHero obmiero odpazoBanus B Poccuiickoit denepanuu, a TakKe MOJOKEHUS O
cneuuduke Ouonoruu, €€ 3HAUYEHUM B IMO3HAHMU JKUBOM MpHpOIbl U OOecrneyeHUu
CYLIECTBOBaHMS 4ejoBeuecKkoro oouiectsa. CorjacHO Ha3BaHHBIM MOJIO0XKEHUSAM OMpeAeIeHbI
OCHOBHBIC (DYHKIIUH ITPOrpaMMBblI 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu AaéT NpeACTaBICHHE O LeIsIX, o0 oOmel cTpaTeruu
o0y4yeHMsI, BOCIMTAaHUS M pa3BUTHS OOYYAIOIIUXCS CPEICTBAMM Y4eOHOro mpeamera
«buonorusi», omnpenenser o005f3aTeIbHOE MPEAMETHOE COJEp)KAHUE, €ro CTPYKTYpY,
pacmpenelneHrue Mo pasjelaM M TeMaM, PEeKOMEHIYEMYIO IOCIIEOBaTeIbHOCTh H3YyYeHUs
y4eOHOTO MarepHajga ¢ Y4ETOM MEXIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKH
00pa3zoBaTeNbHOTO MPOIECCca, BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIIMXCS.

B mporpamme mo OMONIOTMM TaKXKe YUUTBHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPeAMETHBIM U MIPEIMETHBIM pe3yJbTaTaM oOy4eHHs B HOpMUPOBAHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHON JIEeATEIbHOCTH/YUeOHBIX JeHCTBUI 00ydarommxcs
10 OCBOCHMIO COJIepKaHMsI OMOJIOrMYECKOro 00pa30BaHUsl.

B nporpamme no 6uosnorun (10-11 kiaccsl, 6a30BbIi ypoBEHB) peain30BaH MPUHLIUIT
IIPEEMCTBEHHOCTH B HW3Y4YEHHMM OHOJOruM, Onarogaps d4eMmMy B HEW MpocMaTpuBaercs
HAIpPaBJIEHHOCTb HAa pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, [EHHOCTHBIX OPHEHTAIMH JIMYHOCTH, OSKOJOTMYECKOTO MBINUICHUS,
NpEeJCTaBICHUNH O 30pOBOM 00pa3e >KM3HM U OEepeXHbIM OTHOLICHHEM K OKpYXKarolein
npupoaHoit cpeae. Ilosromy Hapsay ¢ u3yuyeHHEM OOLIEOMOTOTUYECKUX TEOpUH, a TaKxKe
3HaHUH O CTPOEHUM >KUBBIX CHCTEM Pa3HOI'0 PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIONIUX B
HUX MPOILIECCOB B MPOrpaMMe 10 OMOJIOTUH YAeIeHO BHUMAaHNUE UCTIOIb30BAaHUIO TOTYYEHHBIX
3HaHWM B TIOBCETHEBHOW JKM3HM U pEUICHHWS MPHUKIAJAHBIX 3a7ad, B TOM YHCIE:
npoQUIAKTUKA  HACJIEACTBEHHBIX  3a00JIeBaHUN  UelOBeKa,  MEIUKO-T€HEeTHYECKOTo
KOHCYJbTUPOBAaHUS, OOOCHOBaHMSI  HSKOJOTMYECKH  IIeJIeCOO0pa3HOro  MOBEIEHUS B
OKpYKaIoIllel MPUPOIHON Cpelie, aHAIN3a BIUSHUS XO3SMCTBEHHOW NIESITEIbHOCTH YEIOBEKa



Ha COCTOSIHME MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHCTEM. Y CHJIEHHE BHUMAHUS K MPUKIAIHOM
HalpaBJIeHHOCTH YydeOHOro mnpeamera «buoiorus» NPOAUKTOBAHO HEOOXOIUMOCTHIO
oOecrieyeHHs yCIOBUM [ peUIeHMs] OJHOM M3 aKTyaJbHBIX 3aJay IIKOJbHOTO
Ouosnornyeckoro oOpa3oBaHUs, KOTopas TMpeanosaraeT (GOopMHUpPOBaHHE y OO0YYaAIOIIUXCS
CIIOCOOHOCTH aJlaliTUPOBATHCS K M3MEHEHUSM JMHAMHUYHO Pa3BUBAIOILIEIOCS COBPEMEHHOTO
MUpa.

[IporpaMma o OMoJIOTUH SBJISIETCS OPUESHTHPOM IS COCTaBICHHS paO0OUUX MPOTPAMM,
aBTOpPHl KOTOPBIX MOTYT MpPEIJIOXKUTh CBOMl BapHaHT MOCJIEI0BATEIIbHOCTH HU3YUEHUS H
CTPYKTYpPHI Y4eOHOT0O MaTepuaa, CBo¢ BujeHue mytei hopmupoBanus y ooydarommxes 10-11
KJIACCOB MPEIMETHBIX 3HAHWA, yYMEHUW M CIOCOOOB y4eOHOW JEATEeIhbHOCTH, a TaKXKe
METOAMYECKUX PEIICHUH 3a7a4 BOCIUTAHHUS M PAa3BUTUSA CPEICTBAMH y4eOHOTO MpeamMera
«buonorus».

Buonorus Ha ypoBHEe cpenHero o0mero oopa3oBaHHs 3aHUMAaeT BakHOe MecTo. OH
obOecnieunBaeT (HOpMUPOBAHHE Yy OOYYAIOIIMXCS MPEJCTABICHUNH O HAyYHOW KapTHUHE MHUpAa,
pacuupsieT 1 00001aeT 3HaHUS O KUBOU MPUPO/JIE, €€ OTINUUTEIBHBIX IPU3HAKAX - YPOBHEBOU
OpraHM3alyl U SBOJIIOIMH, CO3MaET YCIOBHUS JUIS: MO3HAHUS 3aKOHOB >KMBOW MPHUPOJBI,
dbopMupoBanusa QYHKIIMOHATEHOM IPaMOTHOCTH, HaBBIKOB 37J0pPOBOr0 U Oe3omacHoro odpasa
YKU3HU, 9KOJIOTUYECKOI0 MBILIUIEHNUS, [IEHHOCTHOI'O OTHOILIEHUS K )KUBOM MPUPOE U YEIOBEKY.

bonbiioe 3HaueHue OMONOTMS HMEET TaKXKe I pPELIEHUS BOCHUTATEIbHBIX U
pPa3BUBAOIIMX 3a/Ja4 CpeIHEero oO0mero oOpa3oBaHMs, COLUATU3ANMN O0yYaIOIIUXCS.
N3yuenne Owuonornu obOecreunBaeT YCIOBHsS Ui (OPMHUPOBAHUS HMHTEIUIEKTYAIbHBIX,
KOMMYHHKAIIMOHHBIX U UH()OPMAILIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYPHBI, CIIOCOOCTBYET
UHTETpaIy OMOJOTUYECKUX 3HAHUN C MPEACTABICHUSMHU U3 JIPYTHX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. Ha3BaHHBIE MOJOXKEHUS O NpeIHA3HAYCHUU
yuebHoro npeameta «bHoOJIOTHS» COCTABUIM OCHOBY ISl OTIPEAENICHUs MOAXO0/I0B K 0TOOpY H
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEICTABICHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

Ot6op coxepxkanust ydeOHOrO Tmipeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KYyIbTYpOCOOOPAa3HOrO0 MOJXOAA, B COOTBETCTBUU C KOTOPBIM
oOyuJaroluecs: 10JKHbI OCBOMTH 3HAHUSA UM YMEHUS, 3HAUMMBble JUIsl OpMHUpOBaHUs OOIIeH
KYJbTYpbI, ONPEACISIIONINE TOBEICHUE YEJIOBEKa B OKpYXKAlolled NPUPOJHOU Cpee,
BOCTpeOOBaHHbIE B MOBCEAHEBHOM XKM3HU M NpakTHUecKol nestenbHocTH. Ocoboe mMecTo B
OTOH CHCTEME 3HAHUM 3aHMMAIOT JJIEMEHTHI COACPKAHMsI, KOTOpBIE CIIy>)KaT OCHOBOM IUIf
(dbopMHpOBaHUs TMPEACTaBIEHUII O COBPEMEHHOH €CTeCTBEHHO-Hay4YHOH KapTHMHE MHpa U
[EHHOCTHBIX OPHUEHTAlUAX JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHU3alMM OHOJIOTHYECKOTrO
oOpazoBaHus.

CrpykTypHpoBaHHE COJIepKaHUS y4eOHOro marepuasia B MporpamMme Mo OHOJIOrHHU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUHM 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
KUBOM TIpUPOJIBI, O €€ YpPOBHEBOW OpraHU3allMM W SBOJIOLMHA. B COOTBETCTBHMM C 3THUM B
CTPYKType yueOHoro npeamera «bronorusy BelIeIeHbI CIeAYIOIINE COAepIKATENbHbIEC JIUHUU:
«buonorus kak Hayka. MeTobl Hay4dHOTO MO3HAHUs Y, «KIleTka kak Ononornueckas CUCTemMa,
«OpranusM Kak 6uonorudeckas cucremay, «CucreMa 1 MHOrooopasue OpraHuueckoro Mupay,
«OBOJIIOLINS KUBOM MPUPOABI», «IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTH.

Henbp uzyuenus yyebHoro npeamera «buonorusi» Ha 06a30BOM ypoBHE - OBJaJIeHHE
00y4JarolMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJHHOW OpraHU3alMd >KHUBBIX CHUCTEM
Pa3HOTO paHTa M MPHOOPETEHNE YMEHHI MCIIOJIb30BaTh 3TH 3HAHUS JIJISl TPAMOTHBIX JIEUCTBHI
B OTHOIIEHUH OOBEKTOB KMBOW MIPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX IPOOJIEM.



Jloctuxkenue neiau usydeHusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTCs peIeHueM CIeIyIOIuX 3a/au:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBbI 3HAaHUH O OMOJOTMYECKUX TEOPHUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTe3axX, MPaBMIaX, CIY)KalIMX OCHOBOW At (POPMHUPOBAHUS
IIPEJICTAaBICHUM O €CTECTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJAaX Hay4HOI'o IO3HAaHUS,
CTPOEHUH, MHOI000pa3uud U OCOOEHHOCTAX KHUBBIX CHUCTEM Pa3HOrO YpOBHS OpraHU3alluy,
BBIJIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHue y oOyuaromuxcs MO03HABATENbHBIX,
MHTEJJICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B Mpoliecce aHaiu3a JaHHBIX O IIYTIX
pa3BUTH B OMOJOrMM HAYYHBIX B3IJIAJOB, WAEH M MOAXOJOB K HM3YYEHHUIO KMBBIX CHUCTEM
pa3HOro YpOoBHS OpraHU3aluy;

CTaHOBJICHHE Y OOYyYaromuxXcst OOWIeH KynbTypbl, (DYHKIIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOILEro MUpa >KMBOW MPUPOABI Ha
OCHOBaHUU 3HAHUU U OMBITA, MOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHue y oOy4aromuxcs YMEHHH WUTIOCTPUPOBATH
3HaYCHHE

OMOJOTMYECKNX 3HaHWM B MPAKTUYECKOW JESITENbHOCTH YeJIOBEeKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI 1 arpoOHOTEXHOJIOTHIA;

BOCIUTAaHHE YOEKIEHHOCTU B BO3MOKHOCTH IO3HAHMSI YEJIOBEKOM >KMBOW MPUPOBL,
HEOOXOMMOCTH OEpeKHOTO OTHOIIEHHWsST K HeH, COONIOJCHHS STHYECKUX HOPM TIpH
NPOBEICHUH OMOJOTHYECKUX MCCIIeIOBAHNN;

OCO3HaHHUE IIECHHOCTH OMOJOTUYECKUX 3HAHUH JIJIs TOBBIIICHUS! YPOBHS SKOJIOTMUECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHHI B MOBCEIHEBHOMN KU3HU

JUISL OIICHKH TIOCTIEICTBUN CBOEH IS TEIBHOCTH 110 OTHOIIICHUIO K OKpYXalollel cpene,
CcOOCTBEHHOMY 3/I0pOBBIO, 000CHOBAaHUE U COOIOIeHNE Mep MPODUITAKTUKH 3a00JIeBaHUH.

B cucreme cpennero obmiero ob6paszoBanus «buonorus», nsydaemas Ha 0a30BOM
YpOBHE, SBJISETCS 0053aTeIbHBIM Y4Y€OHBIM NPEAMETOM, BXOISIIMM B COCTaB NMPEAMETHOMN
obnactu «EcTecTBEeHHO-HAay4HbIE TPEAMETHIY.

OO1iee yuCiIO YacoB, PEKOMEHJOBAHHbBIX I M3y4yeHus Ouosioruu - 68 yvacos: B 10
kJacce - 34 gacoB (1 gac B Hegento), B 11 kmacce - 34 yacos (1 yac B Hezento).

Conepxanue oOyuenus B 10 kiacce.

Tema 1. buonorus xak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH € OOIIECTBEHHBIMH, TEXHUUECKUMH U IPYTUMHU
€CTECTBEHHBIMU Haykamu, (uiocoduei, dTUKOM, dCTeTUKON U mpaBoM. Ponb Ouosoruu B
(opMHUPOBAHNUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJI0rH4YecKUX HayK.

Metoapl MO3HaHUS KUBOW MpupoAbl (HaOIOAEHHME, HKCIEPUMEHT, OIHCaHUE,
HU3MEpPEHHe, KiIacCu(puKaIns, MOJICTUPOBAHNE, CTATUCTUYECKAsT 00pabOTKa JaHHBIX).

JleMoHcTpanuu:

IToprpetsr: Y. Jdapsun, I'. Mennens, H.K. Konbnos, /[x. Yorcon u ®@. Kpuk.

Tabnuue! u cxemsl: «MeToabI TO3HAHUS XKUBOW TPUPOIBI».

JIaGopaTopHble U MpaKTUYECKue paboThI:

[IpakTnueckass padora Ne 1. «lcnonb30BaHuEe pa3IUYHBIX METOJOB IPHU H3YUYEHUU
OHOJIOTHYECKNX 0OBEKTOB.

Tema 2. )KuBble CUCTEMBI U KX OPTaHU3ALIMS.

Xusble cucteMsl (0MOocHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTianune KUBBIX



CUCTEM OT HEOPTaHUYECKOU TPUPOIBI.

CpoiictBa OuocucTeM H HUX pa3HoOOpazue. YPOBHU OpraHu3alMu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MOMYISALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JeMoHcTpanuu:

Tabnuuel n cxembl: «OCHOBHbBIE NMPU3HAKU JKU3HU», «YPOBHH OpPraHU3ALUU >KUBOU
IIPUPOIBI».

O6opynoBanue: moaens Mosekyibl JJTHK.

Tema 3. XvUMHYECKHI1 COCTaB U CTPOEHUE KIIETKH.

XUMHYECKUH  COCTaB  KJIETKUM. XHMMHYECKME  DJIEMEHTBI:  MAaKpOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMU BOABI U MUHEpAIbHBIX BEIIECTB B KieTKe. [loanep:xaHne 0CMOTHYECKOTO
Oananca.

benku. CoctaB M cTpoeHHe O€nIKOB. AMHHOKHUCIOTBI - MOHOMEpPHI OEJIKOB.
HezaMeHuMBbIe ¥ 3aMEHUMbIE AaMUHOKUCIIOTEL. AMUHOKUCIIOTHBIA COCTaB. Y POBHU CTPYKTYpPBI
0enKoBOM MOJIEKyJbl (II€pBUYHAs, BTOpPUYHAs, TPETUYHAs M UYETBEPTHUYHAS CTPYKTYpa).
Xumuueckue cBoiicTBa 6enkoB. buonornyeckue GpyHKIMHU OEIKOB.

depMeHTHI - Onosorndyeckue Karanuzaropel. CTpoeHne (epMeHTa: aKTHBHBIA LIEHTP,
cyocrparHas crenuduuHocts. Kodepmentsl. Butamuubel. Ominmuust (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pub03a M JI€30KCHpM003a), Iucaxapuibl
(caxapo3sa, J1akTO03a) W HOJHMcaxapuabl (KpaxMmal, TJIMKOTeH, LeJIroso3a). buonornueckue
(GYyHKLUHU YTIIEBOJOB.

Jlunuael: TpurauMuepuabl, Gochonmunuabl, crepouabl. I uapoduibHO-TUAPOHOOHBIC
cBoiicTBa. buonornyeckue pyHkuuu aunuaoB. CpaBHEHHE YIII€BOAOB, OCIKOB U JIMIUI0B KaK
VCTOYHUKOB DHEPIUH.

Hyxnennoseie kucnorsl: JIHK m PHK. Hykneotuasl - MOHOMEpB HYKIEHHOBBIX
kuciot. Ctpoenue u pynkuuu JJHK. Crpoenne u pyukiuu PHK. Buaet PHK. AT®: ctpoenue
U QyHKIUH.

[uronorus - Hayka o kierke. Kilerounas Teopus - npumMep B3aUMOJCHCTBHS U U
(akTOB B HAYYHOM MTO3HAHUU. METO bl N3yUEHHsI KIICTKH.

Knerka kak wnemnoctHas »xuBas cuctema. OOmMe NpU3HAKKM KIETOK: 3aMKHYTas
Hapy>kHas MeMOpaHa, mosiekyibl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunbl kieTOK: SykKapuoTHYecKas U Mpokapuotudeckas. OCOOEHHOCTH CTpPOEHUS
npokaproTuueckord kieTku. Kierounas crenka Oakrepuit. CTpoeHHE SyKapHOTHUECKOU
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAs! CTEHKA, TTIMKOKAIUKC, UX (PYHKLIHU.
[TnasmaTtuueckas memOpaHa, e€ cBoiicTBa W (QyHkuuu. llutormasma u e€ opraHoubl.
OpnHomemOpannble  opraHouabl  kietku: OIIC, amnmapar  [oiabaku,  JIM30COMBI.
[TomryaBTOHOMHBIE ~ OpPraHOMJbl KJIETKH: MHTOXOHApUM, IutacTuiel. IIpoucxoxaeHue
MUTOXOH/ApHHA U miactui. Bunael mnactun. HemeMOpaHHBIE OpraHOMIBI KJIETKU: PUOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPUOIM, PECHUYKH, JKI'yTUKH. DyHKIUM OpPraHOMIOB KIETKH.
Bxirouenust.

SAnpo - perynasTopHblii UeHTp kieTku. CTpoeHue sjapa: sjaepHas 000J0uKa,
KapHoIlla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.



JeMoHcTpanmu:

[Moptpersr:  A. JleBenryk, P. I'yk, T. llIBanu, M. lIneitnen, P. Bupxos,

Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K.M. bap.

Juarpammsbl:  «PacnpeneneHue XUMUYECKHX JJIEMEHTOB B HEXHUBOM IIPUPOLAER,
«PacrnipeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuips! u cxemsl: «lleproanyueckas Tabinia XUMUYECKUX 3J€MEHTOBY», «CTpoeHue
MOJIEKYJbl Bonbl», «buocunres Oenkay, «CTpoeHHe MOIEKyIbl Oenkay, «CTpoeHue
dbepmenta», «HykmennoBble kuciotbl. JTHK», «Ctpoenme monekynbl AT®», «CtpoeHue
J3YKapUOTHYECKOM KIETKW», «CTpOEHHE MKUBOTHOM KIETKH», «CTpOEHUE pPACTUTEIbHOU
KIeTKn», «CTpoeHne MpoKapuoTHUECKON KIeTKn», «CTpoeHue sapa KIETKW», «YTIEBOAb,
«JIumuaeny.

Ob6opynoBanue: CBETOBOM  MHUKpOCKON, 00OpyIoBaHWE JJs  MPOBEICHHS
HaOJII0/IeHUI, U3MEPEHNH, IKCIEPUMEHTOB, MUKPOIIPENAapaThl PAaCTUTEIbHbBIX, KUBOTHBIX U
OakTepUaIbHBIX KIETOK.

JIaGopaTopHble U MIPaKTUIECKHE PabOTHI:

JlaboparopHas padora Ne 1. «M3yyeHune KaTalTUTUYECKON aKTUBHOCTH (DepPMEHTOB (Ha
pUMepe aMHIIa3bl WK KaTanas3bl)y.

JlabopatopHas pabota Ne 2. «M3yueHue CTpoeHUs KJIETOK PACTCHHH, >KUBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OIMUCAHHE).

Tewma 4. KuznenesTenbHOCTh KICTKH.

OO6men BewniecTB, WiIM MeTabonMM3M. AcCUMWIALMS (IUIACTUYECKUM OOMEH) U
JUCCUMUIIALINA (PHEPreTUYeCKuil 0OMEeH) - JBE CTOPOHBI €IMHOr0 IMpollecca MeTadoIu3Ma.
Posb 3aK0HOB COXpaHEHHUS BELIECTB U SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Posib pepMeHTOB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

®orocunte3. CBeroBas M TeMmMHOBas (a3pl QorocuHTe3a. Peaknum ¢orocuHTE3a.
D¢ dexkTuBHOCTh (GoTOCHHTE3a. 3HaueHue (OTOCHHTE3a A KU3HM Ha 3emuie. Brusaue
yCIIOBUH cpenibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuM.

XeMocuHTe3. XeMOCHHTE3UPYIONINE OaKkTepuu. 3HAaUeHUE XeMOCHHTEe3a JJIs )KU3HU Ha
3emute.

OHepreTndyeckuii oOMeH B kierke. PaciierieHne BeleCTB, BBIJCICHHE U
aKKyMYJIMPOBAaHHUE SHEPTHH B KJIETKE. DTallbl S3HEpreTuueckoro oomena. I'nukonus. bpoxenue
u ero BuApl. KuciaopogHoe OKHUCIIEHHE, WM KIETOYHOE JbIxaHue. OKHCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakuuu matpuuyHoro cuntesa. ['enernueckas undopmamus u JHK. Peanuzanus
reHeTHYeCKON mH(popMaIuu B KJIEeTKe. [ eHeTUUecKHil Koa U ero CBOicTBa. TpaHCcKpumius -
maTpuuHblii cunTe3 PHK. Tpauncnsiuus - 6uocunTes 6enka. Jtansl Tpancasaiuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsle ¢opmbl kHu3HU - BHpychl. Mcrtopus oTkpeitus Bupycos (/I.U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U )KU3HEHHBIH UK BUpYycoB. baktepunodaru. boneznu
pacTeHHi, *MBOTHBIX M 4YeJOBEKa, BbI3bIBa€Mble BHpycamH. Bupyc ummyHoneduimra
yenoBeka (BUY) - BozOyautens CIIN/la. OOpatHas TpaHCKpUIIIIMS, peBepTa3a U UHTETpasa.
[IpodunakTrka pacipocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.

JeMoHcTpanuu:

[Toptpetsr: H.K. Konsnos, J[.1. UBanoscknii, K.A. Tumupsizes.



Tabmuubpr w  cxembl: «Tumbl muTadusy, «Merabonmusam», «MUTOXOHIPHUSY,
«DHepreTuueckuii 00Meny, «Xoportacty, «Porocunte3y», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue rTeHay, «CuHTe3 Oenka», «leHermyeckwii Koa», «Bupycem,
«bakrepnodarn», «Ctpoenne u >xu3HeHHBIH 1wmKi Bupyca CIIM/la, OGaxrtepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: Moaenu-anmumkanuu — «Yasoenne JIHK w  TpaHckpummmsy,
«buocunTes 6enkay, «CtpoeHne KIeTku», Mojaelb cTpykTypsl JJHK.

Tewma 5. PasMHOXEHNE 1 MTHAUBUAYAIbHOE Pa3BUTHUE OPTaHU3MOB.

Kierounslii nuKII, WM KMU3HEHHBIN MUK KiaeTku. MuTepdaza u mutos. [lpomeccsl,
npotekaromue B untepdase. Perummkanus - peaknust marpuunoro cunrtesa JJHK. Ctpoenune
XpPOMOCOM. XPOMOCOMHBIN HA0Op - KapuOTHUIl. JIMIUTOWIHBIN M TaIUIOWIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuipl. [luTonornyeckue 0CHOBBI pa3MHOKEHMS U MHAUBUYAJIbHOTO PA3BUTHS
OpraHU3MOB.

Henenne kierku - muto3. Crangum mutosa. [Iporeccel, npoucxonsiiyue Ha pa3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rudenp KJISTKH - allonTo3.

@opmbl  pa3MHOXKEHHUS OpraHuW3MOB: Oecrmoioe U monoBoe. Buubl Gecnonoro
Pa3MHOXKEHHUS: JIeJICHUe  HaJBOE, IIOYKOBaHME OJHO M  MHOTOKJIETOYHBIX,
CIOpoOOpa3oBaHME,  BEreTaTUBHOE  pa3MHOXKeHUEe.  VIcKyccTBEHHOE — KIIOHMPOBaHHUE
OpraHU3MOB, €r0 3HAYEHUE JUIsl CEJCKLIUU.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meiiosa. [Ipoieccel, npoucxosiye Ha cTaausx Meiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbici U 3HaY€HUE MEH03a.

I"amerorenes - mporiecc 00pa30BaHUs MOJIOBBIX KIETOK Y dKUBOTHBIX. [10710BbIE sKeme3bl:
CEMEHHHKHU U simuHuKU. OOpazoBaHue M pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTO30U/,
AilIeKIIeTKa) - crepmaroreHe3 u ooreHe3. (OCOOGHHOCTH CTPOCHHS SUIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WnnuBuayanbHoe pa3BUTHE (OHTOTEHE3). DOMOPHMOHAIBHOE pa3BUTHE (AIMOpPHOTEHE3).
Otanbl 3MOPUOHATIBLHOTO Pa3BUTHS Y MO3BOHOYHBIX YXUBOTHBIX: APOOJIEHHUE, TacTPyJIsILMs,
opranoreses. [ToctamOproHnaibHOE pa3BuTHE. THUIIBI TOCTIMOPHOHATBHOTO PAa3BUTHSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOPbI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pasButue pacrenuii. OHTOT€HE3 LIBETKOBOTO DPACTEHUS: CTPOCHUE CEMEHHU,
CTaJ¥ PA3BUTHUS.

JeMoHcTpanmu:

TaOmuis! 1 cxembl: «POpPMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOIHOE OMII01I0TBOpEHNE
y LBETKOBBIX pacTeHUN», «BeretaTMBHOE pa3sMHOXKEHHME pacTeHUuN», «JleneHne KieTku
OaxTepuii», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBID», «KIleTOuHBIN LMK,
«Pemmukanus JJHK», «Muto3», «Melio3», «lIpsimoe n Henpsimoe pa3Butue», «l'ametoreHes y
MJIEKONIUTAOIINX U YeNIOBEKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

ObopynoBanue: MHUKPOCKOII, MUKpOIIpEnapaThl «CrniepMaTo30U/1bl
MJIEKOMUTAIOIIETO», «SIHleKneTka MiekonuTaero», «KapuoknHes B KieTKax KOpelIka
JyKa», Mar"HuTHas Mojenb-ammiukanus «Jlenenue knetkw», wmoxaens JIHK, Monens
MeTagazHOl XPOMOCOMBI.

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JlabopaTtopHas padota Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa



Ha TOTOBBIX MHUKpOIIpEnapaTax.

JlaboparopHast pabora Ne 4. «/3ydeHue CTpPOEHHUsS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacnencTBeHHOCTh M U3MEHUMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BuTus TeHETHKHA. Poip uuronoruu u
SMOpPUOJIOTUM B CTAaHOBJICHUU TEHETHKU. Bkiaa poccuickux u 3apyOexHbIX Y4YEHBIX B
pa3BUTHE TEHETUKU. MeToapl TeHETUKH (THOPUAOIOTHYECKUM, IUTOreHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCcKHii). OCHOBHBIE T€HETUYECKUE MOHTHS. [ eHeThYecKass CHMBOJIMKA,
HCIIOJIb3yEeMasi B CXEMaxX CKpEIMBaHUN.

3aKOHOMEPHOCTH HAcJIeIOBaHUs TPU3HAKOB, ycTaHOBJIeHHBbIe [. Menpaenem.
MoHoruOpuaHOe CKpeIIMBaHHE. 3aKOH €IWHO-00pa3usi TUOPUIOB TIEPBOTO IMOKOJICHUS.
[IpaBuno AoOMHUHHpPOBaHMS. 3aKOH pACIICIJICHUS NPU3HAKOB. ['MIIOTE3a YHUCTOTHI TaMET.
[TonHOE M HEMOJHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpermuBanue. 3aKOH HE3aBUCUMOT'O HaclleZIOBAHUS TPU3HAKOB.

[{uToreHeT4yeckre OCHOBBI  JAUTMOPUTHOTO  CKpEHIMBaHHS. AHaIU3UPYIOIIEe
cKkpeluBanue. Mcnonb3oBaHue aHAIM3UPYIOIIET0 CKPEIMBaHUs AJIsl ONPEIeTIeHUsl TeHOTUIIa
0coou.

CuemnieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEIOBAHUIO I'eHOB. HapyleHne cuerieHnsi TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAsI TEOPHS HACIEACTBEHHOCTHU. [ €HETUYECKuEe KapThl.

['eneTuka mona. XpoMocoMHOE OmpeieTICHUE 1Moja. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporameTHble OopraHu3Mbl. HacnegoBaHue NMPU3HAKOB, CUEIUJIEHHBIX C
MIOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACIEACTBEHHAas M HacieacTBeHHas. Poib
Cpeapl B HEHACJIEACTBEHHON HW3MEHUYMBOCTH. XapaKTepUCTHKAa  MOAU(DUKAIIMOHHOM
M3MEHYMBOCTH. BapuanuoHHbli psii M BapuanuoHHas kpuBas. Hopma peakuuu npusHaka.
KonuyecTBeHHbIE ¥ KauyeCTBEHHbIE TIPU3HAKM W WX HopMa peakiuu. CBoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacneactBennass, wiM  TEHOTHUNUYECKas,  HW3MEHYMBOCTh.  KomOuHaTHBHas
M3MEHYMBOCTh. Mel03 M TMO0JIOBOM IMpolecc - OCHOBA KOMOMHATHUBHOW HW3MEHYMBOCTH.
MyrannonHast U3MEeHUYUBOCTh. Kiaccudukanust MyTaiuii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
Yacrota U mpuuMHBl MyTanui. MyrtareHHble (akTOpbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B
HaciencTBeHHoM n3MenunBoctyd H. M. Basuiosa.

BresepHast HaCleACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uvenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJBI T€HETHUKH YEJIOBEKa:
T€HEATOTHYECKUM, OJM3HEIOBBIM, IUTOTCHETUYECKUM, OMOXMMHUUYECKUM, MOJIEKYISIPHO-
reHetudeckuii. COBPEMEHHOE OIpe/IeNieHHe TeHOTHIMA: MOJHOTCHOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUPOBaHKE, B TOM uucie ¢ nomorpio [11[P-ananu3a. HacnencrBennsie 3a0o0sieBaHus
YeJoBeKa: TE€HHbIE 0one3Hu, 001e3Hu C HACJIEICTBEHHOU
MPEIPACTIONOKEHHOCTHIO, XpPOMOCOMHBIE 001e3HU. COMaTHYEeCKUE ¥ TeHEPATUBHBIE MyTAIlHH.
CtBosOBBIE KIIETKH. [IpUHIUTIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOMUIAKTHKA U
JIEYEHUSI TEHETUYECKUX Oone3Heil. Menuko-reHeTHYecKoe KOHCYIbTHPOBaHHE. 3HAYCHHE
MEIUITMHCKOW TeHETHKH B TIPEIOTBPAIICHUH U JICUCHUN T€HETUYECKUX 3a00IEBaHN YeTTOBEKA.

JeMoHcTpanuu:

[Toptpetsr:  I'. Mennens, T. Mopran, I'. ne ®pu3, C.C. UeTBepukos,

H.B. Tumodees-Pecosckuii, H.. BaBunos.



Tabmuipl 1 cxembl: «MOHOTMOPUIHOE CKpEIIMBAaHUE W €ro LUTOTeHeTHYecKas
OCHOBa», «3aKOH PACIIEIUICHUs] U €ro IUTOT€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«urubpumnoe ckpemmBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSY,
«Mero3y, «B3auMoAeincTBUE AJJIETbHBIX TEHOBY, «I €HETUUECKUE KapThl PACTEHUM, dKUBOTHBIX
U yenoBekay, «['eHeTuka mosuay, «3aKOHOMEPHOCTH HACJIEJAOBAHMS, CLEIUICHHOTO C TOJIOMY,
«KapuoTunsl 4yenoBeka M JKUBOTHBIX», «BuIbl H3MEHUHMBOCTHY, «MoaudpuKamoHHAas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-axropay, «I'eHeTnka rpynmn KpoBu», «MyTannoHHast
U3MEHYUBOCTbY.

Ob6opynoBanue: MoieTu-anInKanuu «MOHOTHOPHAHOE CKPEIIUBAHUE,

«Henonnoe  momuHupoBanuey», «urubpuanoe  ckpeuBanue», «llepekpect
XPOMOCOM», MUKPOCKOT U MUKporpenapar «J{po3oduna» (Hopma, Myrammuu GOpMbI KPBUIHEB
U OKpacKku Tena), repdbapuit «I'opox moceBHO».

JIaGopaTopHbIe U PaKTUIECKUE pabOTHI:

JlaGopaTopHnas pabora Ne 5. «/M3ydeHuwe pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS y APO30(UIbI HA TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopuass pabGora Ne 6. «M3ydenne Moau(UKAIMOHHON W3MEHYMBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO Psi/ia ¥ BAPUALIMOHHON KPUBOI».

JIaGoparopnast pabdora Ne 7. «AHamu3 wMyrtamuii y Apo3oduiasl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHaau3 POAOCIOBHBIX YEJIOBEKAy.

Tema 7. Cenexuus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U Ipoliecc. 3apoKIeHUE CeJIeKIUHU U JoMecTukanus. Yuenue H.1.
BaBunoBa o0 1eHTpax MHPOUCXOXKAECHUS U MHOT000pa3usi KyIbTYypHBIX pacTeHuid. LleHTpsI
MIPOUCXO0K/ICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MacCOBBIN 1 MHIUBUYaTbHBIA OTOOPHI B CENEKIIUU
pacteHuii ¥ KUBOTHBIX. OlIeHKa SKcTephepa. bn3kopoacTBEeHHOE CKPEIIMBAHUE - MHOPUIMHT.
Uucras muausa. CkpemuBaHue 4YHCTBIX JmMHHA. [eTeposuwc, wumm rubpuaHas cuia.
HepoactBennoe ckpemuBanue - ayrOpuaunr. OtnanéHHas THOpuau3anus U e€ YCIeXH.
N cKyCCTBEHHBIN MyTareHe3 M MOJIyYEHHE MOJUIUIONAOB. JJOCTHKEHUSI CENEKIIMU PacCTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib NpOU3BOACTBA. ['eHHas MH)KEeHepusa. JTanbl CO3AaHUs
pexombunantHoi JIHK u Tpancrennsix opranuzmoB. Knerounas umkenepus. Kinerounsie
KYJbTYpHI. MUuUKpOKIOHaIbHOE pa3MHOXKEHUE pacTeHui. KnonupoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX  OPraHU3MOB. OJKOJOTUYECKHE

u studeckue mpobaemel. [MO - reneTnyecku MOIUDUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpersr: H.W. BaBuiios, 1.B. Muuypum, I'./[. Kapneuenko, M.®. IBanoB.

Tabmuipl 1 cxeMbl: kapTta «L{eHTpBI TPOUCXOKACHUSI U MHOTO0Opa3usi KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMAITHUX )KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUu», «OTaanéHHas
rubpuam3anusy, «Padoter akagemuka M.®D. UBanoBay, «llomumnounmus», «OOBEKTHI
OouorexHoioruny, «Knerounsie KYJIbTYpbl U KJIOHUpOBaHHe», «KoHCTpyupoBaHue U
[IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MYJISKH TUIOAOB U KOPHETUIOAOB TUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuit, repbapuii «CelbCKOX03sIHICTBEHHBIE PACTCHUSI.

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

Oxckypcusi «OCHOBHBIE METOJIBI U JTOCTHIKEHUS CENEKIIMUA PACTCHUN M KUBOTHBIX (HA



CEJIEKLIMOHHYIO CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOUCIBITATENbHBIN yJacTOK, B TEIUIMYHOE
XO03sICTBO, JTA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Conepxanne ooyuenus B 11 kiacce.

1 yac B Henemo, Bcero 34 yaca, U3 HUX 2 4aca - pe3epBHOE BpeMs

Tema 1. OBomtonoOHHAs: OHMOJIOTHS.

IIpennocelaku BO3HUKHOBEHMSI SBOJIIOLIMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpUs U e€
MecTO B OMojI0ruu. BiusHue 3BOMOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CeugerenbcTBa 3Bomonnu. [laneoHronornyeckue: MmocieaoBaTeIbHOCTh MOSIBICHUS
BUJOB B MaJEOHTOJIOIMYECKON JIETONMCH, NepexoaHblie (opmMbl. buoreorpaduueckue:
CXOJICTBO U paznuuue GpayH u (Iop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOACTBA U PA3INYUs 3MOPUOHOB Pa3HbIX BUIOB [103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:  T'OMOJIOTUYHBIE, AHAJIOTUYHbIE, PYJUMEHTAPHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIISIpHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHU3MOB HACJEIACTBEHHOCTH MU
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomounonHas Teopuss Y. [lapBuna. IIpennocbulku BO3HHUKHOBEHMS JapBUHHU3MA.
JIBiokylue Cuiibl 3BOJIIOLMM  BHJIOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE IPU
OTrPaHUYEHHOCTH PECYpCoB, HeomnpeneNéHHas H3MEHYMBOCTh, OOpb0Oa 3a CyIIeCTBOBAaHME,
€CTECTBEHHBINA OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkposontonus. [lonynsnus kKak eIuHUIA BUIa U 3BOJIOLUY.

JBrkymie cuiibl ((pakTophl) SBOIONKU BUIOB B MPHUPOJEe. MyTallMOHHBIA TPOLIECC U
KOMOMHATUBHAs W3MEHYMBOCTb. [lomynsiuonHble BOJMHBI M Apeild reHos. M3zonsauus u
MUTpaLys.

EcrectBenHbIil 0TOOp - Hampasisoomuil gakrop sBomonuu. GopMel €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpraHM3MOB  Kak  pe3ynbTaT  3Bojronuu.  [Ipumepst
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(d03bl U UIANO0-aJalTalHH.

Bun un BupmooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (OpMBI BUA000pa30BaHUS:
reorpa(puueckoe, 3K0JI0rHueCcKoe.

Makponssontonus. @OopMbI IBOJIIOIUN: ¢dunernueckas, JIMBEpreHTHas,
KOHBEpreHTHasi, napasiensHas. HeoOpaTtuMocTs 3BOTIONMH.

IIpoucxoxaeHne OT  HeCHEIUAIM3UpPOBaHHBIX  npeakoB.  IIporpeccupyromas
crenyanu3anus. AanTUBHAs pagualus.

JleMoHCTpanuu:

[optpetsr: K. Jlunneit, XK.b. Jlamapk, Y. HapBun, B.O. KoBanesckuii, K.M. bap, 3.
I'exkensb, @. Mromnep, A.H. CeBepiios.

Tabmuipel 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emie», «3apoAbllIH
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTtBenHbIit  0TOOP», «MHOroobpasue copToB pacteHuit», «MHoroo0Opasue mnopos
KUBOTHBIX»,  «llomymsauumy,  «MyTanuoHHass  M3MEHUYMBOCTH»,  «ApPOMOp(O3bI»,
«Mnnoanantamumny», «OO0mIas nereHepanus», «JBrmwkyime cuibl 3Bomonun», «Kapra- cxema
mapuipyta nyremectsus Y. Jlapsunay, «bopbba 3a cymectBoBanue», «IIpucnoco0neHHOCTh
opranu3mMoBy, «I" eorpaduyeckoe BU1000pa3oBaHNEe», « IKOJIOTHUECKOE BUI000pa30BaHUE).

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Ppa3IWYHBIMU THUIAMH OKpacku, Habop
IUIOZIOB M ceMsiH, Koyiekuus «[Iprumepsl 3alUTHBIX TPUCIIOCOOIEHNH Y AKUBOTHBIX)», MOJIENb
«OCHOBHBIE HAIpaBJICHUS 3BOMIONUM», 00bEMHAss Mojaenb «CTpoeHHE TOJOBHOIO MO3ra



ITO3BOHOYHBIX ).

Bbuoreorpaguyeckas kapra mupa, KojuleKuus «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
YKUBOTHBIX M pACTEHMII», MoJenb anmiaukanus «llepekpect XxpoMocom», BIaKHbIE IpenapaThl
«Pa3Butue Hacekomoroy», «Pa3BuTHe IATYIIKM», MUKporpenapar «/po3odunay (HopMa,
MyTalu (POPMBI KPBLIHEB U OKPACKH TETA).

JIaGopaTopHble U MpaKTUYECKUe paboThI:

JIaboparophas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOJIOTHIECKOMY KPUTEPHION.

JlaGopaTopHas pabora Ne 2. «OmnmcaHue NPHUCIOCOOJICHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIE.

JloHayuHble TNpEACTaBIEHUS O 3apOXKACHUU KU3HU. HayuyHble rumoresbl
BO3HUKHOBEHHUS XHM3HM Ha 3emie: abuoreHe3 W MaHCHepMus. XHUMHYECKas SBOJIOLUS.
AOUOreHHbI CHUHTE3 OPraHMYECKUX BEHIECTB M3 HEOPraHUYECKHX. ODKCIEPUMEHTAIbHOE
HOATBEPXKIEHUE XUMUYECKOH sBotonuu. HauanbHble 3Tanbl OMOJOTMYECKOW 3BOIIOLMH.
I'nnoreza PHK-mupa. ®opmupoBanre MeOpaHHbBIX CTPYKTYP U BOZHUKHOBEHUE IPOTOKJIETKH.
ITepBble KIeTKH U UX 3BOIOLUA. DOPMUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPTaHU3MOB.

PasButue xu3Hm Ha 3emsie mo 3paM u nepuojgaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U e€ mepuoabpl: KeMOPUHCKHM, OpPIOBUKCKUM,
CUJIypUICKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa u €€ Iepuobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapaKkTepucTUKa KIMMAaTa U Te0JIOTMUECKUX ITpoueccoB. OCHOBHBIE ATAIlbl BOIIOLUN
pPACTUTENBHOIO U JKUBOTHOro mMupa. Apomopdo3bl y pacTeHHil M XuUBOTHbIX. IlosBieHue,
pacuBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro Mupa Kak oOTpaxkeHue d3Boirouuu. OCHOBHbIE
CUCTEMATUUYECKUE TPYIIIIBI OPTaHU3MOB.

OBonronusl 4YejgoBeKa. AHTPONOJOrHMs Kak Hayka. Pa3BuTue mnpeacTaBieHUd o
MPOUCXOXKACHUN dYeloBeKa. Meroabl u3ydeHus aHTpornoreHeza. CXoAcTBa M paziuyuus
YyeJioBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHHE YEIOBEKa.

HBuwxymue cuibl (paxTopsl) aHTpomoreHesa. HacnerncTtBeHHas H3MEHUYMBOCTH U
ecTecTBEeHHbI 0TOOp. OOlIecTBeHHBIH 00pa3 JKU3HM, H3TOTOBJIEHUE OpYyIuil Tpyaa,
MBIILLUIEHHUE, PEYb.

OCHOBHBIE CTaMM U BETBU HBOJIIOLIMH YEJIOBEKA: aBCTPAIONUTEKU, UemoBEK yMebli,
Yenosek mnpsaMoxondmui, YenoBek HeanaepraabCkuii, YemoBek pasymublii. Haxonku
MCKOIIAaeMbIX OCTaTKOB, BPEMsI CYILLIECTBOBaHMsI, 00JIaCTh pacCIpOCTPaHEHUs, 00BEM rOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOINICOHIHAS (€Bpa3HiicKasi), HErpo-
aBcTpajioujiHasl  (9KBaTOpHalibHAas), MOHTOJOMAHAs (a3WaTCKO-aMepuKaHcKas). YUepTbl
PUCIOCOOTICHHOCTH TPEACTABUTENCH YEIOBEUECKUX pac K YCIOBHUSM CYILECTBOBAaHUS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.

JleMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITacrep, A.H. Onapun, C. Musnep, I'. FOpu, Y. JlapBus.

Tabmuie MU CXEMBI: «B0o3HUKHOBEHNE ComHneuynon CUCTEMBI»,
«Pa3Butne
OPraHNu4eCcKOro Mupay, «PacturenpHas KJIETKa, «XKuBoTtHas

KJIETKa,



«I[Ipokapuornueckas kierka», «COBpeMEHHasi CHCTEMAa OPraHMYECKOro MHPay,
«CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOCHMS 4YeJOBEKa W YEIOBEKOOOPA3HBIX O0O0E3bsHY,
«OCHOBHBIE MECTAa NAJIEOHTOJIOTMYECKMX HAXOJOK IPEJIKOB COBPEMEHHOIO YEJIOBEKa»,
«/IpeBHeine moan», «peBHue moau», «llepBbie coBpeMeHHBbIE TI0aM», «YHemoBeueckue
pacb».

Ob6opynoBanue: Myispku «IIpoucxoxkaeHue uenoBeka» (OKOCThI aBCTPAIONUTEKA,
MUTEKAaHTPOIa, HeaHIepTaiblla, KPOMaHbOHIIA), CICTIKU I NU300paXeHHsI KAMEHHBIX OPYAHi
MepBOOBITHOTO YesIOBEeKa (KaMHHU-YOIIIEPhI, pyOunia, ckpebiia), reOXpoHOJOornYecKas Ta0IuIa,
KoJuteKus «@OopMbI COXPAaHHOCTHU UCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

JIaGopaTopHble U MpaKTUIECKUe paboTHI:

[TpakTuueckas padborta Ne 1. «/3yueHue NCKOMAEMbIX OCTATKOB PACTCHHUN U )KUBOTHBIX
B KOJUIEKLIUSAX».

DKCcKypcus «IBOJIIOLMS OPraHMYECKOTro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyYHbIN WU
KpaeBEeIUECKUI MY3€il).

Tewma 3. Opranu3mMbl U OKpyXkaroias cpeaa.

DKoJIOTHSl Kak Hayka. 3aJauyd MW pasleiibl 3KOJOTrMu. MeToabl 3KOJIOTHYECKUX
UCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YETIOBEKA.

Cpenpl  oOWTaHHWsI OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHA,
BHYTpUOpPraHU3MEHHasl.

Okonorudeckue Gakropsl. Kinaccudukarus 3K0I0rndeckux (pakTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue (akTOpbl: CBET, TemIepaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucnocoOeHust OpraHU3MOB K JIEHCTBUIO0 aOMOTHYECKHX (PaKTOpOB. buonornyeckue puTMbl.

buotnueckue daktopel. Buapl OHOTHYECKMX B3aMMOJEWUCTBUN: KOHKYpPEHLUS,
XUIIHUYECTBO, cMMONO03 U ero ¢popmsl. [lapazutusm, koonepaius, MyTyainn3mM, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAxXJICOHMYECTBO). AMEHCANIM3M, HeUTpanu3M. 3HadeHHe OUOTUYECKUX
B3aMMOJIEHCTBUI [ CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU MOMYJsiui. OCHOBHBIE IMOKA3aTeIH MOMYISINU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JluHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJssiusl.

JleMoHCTpanuu:

[Toptpetsl: A. I'ymOonpar, K.®@. Pynse, O. I'ekkens.

Tabnuue! u cxemsl: kapta «IIpupoaHsie 30HbI 3emany, «Cpebl 0OUTaHUS

opranusmoB», «@Poronepuoausm», «llomymsanum», «3aKOHOMEPHOCTH  pOCTa
YHUCIIEHHOCTH MOMYJSIIMK UHDY30pun-TyPenbkm», «llumessie nenm».

JlabopaTopHbIe U PaKTUYECKHE PAOOTHI:

JlabopaTtopHas pabota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN W3 Pa3HBIX
MECT OOUTAHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuyeckas pabora Ne 5. «Ilomcuér IUIOTHOCTH MOMYNSALUI pPa3HBIX BUIOB

pacTeHH».
Tema 4. CooOuiecTBa 1 3KOJIOTUUYECKUE CHCTEMBI.
CooOmiectBo  opraHu3mMoB - OuoneHo3. CTpykTypbl OuOIEHO3a: BHJOBas,

MIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpi-nomunantel. CBs3u B OHOLIEHO3E.
Dkojorudeckue cuctemsl (3kocuctemsl). [loHsaTHe 00 3KOcHcTEME M OGUOTEOlIEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBHI AJKOCHCTEMBI: TPOMYIEHTHl, KOHCYMEHTBI, PEIyLEHTHI.



KpyroBopoTr BemiecTB M MOTOK SHEPTHH B 3KOCHCTeMe. Tpodudeckue (MUIEBHIE) YPOBHH
skocuctembl. [IumeBsle menu M cetd. OCHOBHBIE IOKa3aTeNd HSKOCHCTEMBI: OHMomacca,
OPOAYKIHS. DKOJIOTUYECKHE MUPaMHbL TMPOIYKIMH, YUCIECHHOCTH, Onomaccel. CBOHCTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpET YIS, pa3BuTre. CyKieccus.

[Ipupoanbie 3KoCHUCTEMBI. DKOCUCTEMBI O3Ep M pEK. DKOCHCTEMAa XBOMHOIO WIIU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpONOreHHbIe IKOCUCTEMBI. ATpo3KocHcTEMBI. Y pOo3kocucTeMsl. buonornyeckoe u
XO35ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  QakTop  ycroluumBocTH  3KocucreM.  CoxpaHeHue
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emIie.

VYuenue B.W. Bepuaackoro o 6uoctepe. ['panuibl, coctaB U CTpyKTypa OHOCHEpHI.
XKusoe BemectBo u ero ¢ynkmuu. OcodbeHHOCTH GHOC(hEpPbl Kak IT00aIBHON IKOCUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOreOXMMHUYECKHE LMKIIbI 3JIEMEHTOB (yriaepoja, a3oTa).
3onanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B 6rocdepe 3eminn. AHTPOIIOreHHbIE H3MEHEHHs B Orocdepe.

I'noGasibHbIE HKOJIOTMUECKUE TPOOIIEMBI.

CocyuiectBoBaHue NpUpOAbl M yenoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak
OCHOBa ycToiuuBocTH Omochepsl. OCHOBa palMOHAIBHOTO YIPABICHUS TMPHUPOTHBIMU
pecypcaMu 1 UX UCHojb3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MIPHPOIBL.

JeMoHcTpanuu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaués, B.I1. Bepnanckuii.

Tabnuue! u cxemsl: «Ilumiessle nienny», «buoueHo3: cocTas U CTPYKTypay, «IIpupoansie
coobuiectBa», «llenn mnuTaHus», «Okojoruuyeckas nupamuiay, «buochepa u uenoBex»,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOIO Jiecay, «DKOCHCTEeMa XBOHHOro ieca», «buouenos
BOJlOEMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3AEHCTBHS Ha MPUPOLY»,
«BaxHelmme MCTOYHMKM 3arps3HEHUs BO3JyXa M IPYHTOBBIX BOI», «llouBa - BakHeuas
cocrapisitomass  ouochepbr», «DakTopbl nerpamanuu  1mMouBy», «llapHUKOBBIN AhPerT?,
«DakTopbl PagUOAKTUBHOTO 3arpsisHEHHUs Ouocdepwl», «OO0mas cTpykrypa Omocdepb»,
«PacnipocTtpanenue xu3HM B Ouocdepe», «O30HOBBI 3KpaH Ouocheps», «Kpyrosopor
yriepoja B 6uocgeper, «KpyroBopor azora B Ipupoe».

ObopynoBanue:  Mojenb-anmuMkanus  «Tunuunele  OMOLIEHO3B»,  repOapuii
«PactutensHble  cooOmiecTBa», Koyuiekiuuu —«buoneHo3», «BpeauTenn —BaxkHEHIIMX
CENIbCKOXO3SMCTBEHHBIX KYJNbTYyp», TrepOapuu M KOJUIEKIMHM PAcCTeHUH U IKUBOTHBIX,
NPUHAAISKANIMEe K Pa3HbIM DKOJOTHYECKMM TpyIIaM OIHOro BHIa, KpacHas KHura
Poccuiickoit ®enepanuu, n300pakeHUsI OXpaHSIEMbIX BUJIOB pAaCTEHUH U KUBOTHBIX.

[Inanupyemble pe3ynbTaThl OCBOCHUS IPOrpaMMBbI 110 Onosioruu (0a30BbIi ypOBEHb) Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

Cormacho ®I'OC COO ycraHaBnuBaroTcsi TpeOOBaHMA K pe3yjlbTaTaM OCBOEHUS
00y4aromyMHUCs IPOTPaMM CpeIHEro O0IIero 0Opa3oBaHUA: IMYHOCTHBIM, METANPEIMETHBIM
U TIPEIMETHBIM.

B cTpyKkType NUYHOCTHBIX pe3yabTaTOB OCBOCHM NpenMeTa «buonorus» BblAEIEHbI
CIIEYIOIIME COCTABJISIOUIME: OCO3HaHHE OOYyYarOUIMMHCS POCCUUMCKOW TpakJaHCKOMN
UJICHTUYHOCTH - TOTOBHOCTH K CaMOPAa3BHTHIO, CAMOCTOSITEIILHOCTH W CaMOOIIPEICICHHUIO,
HAJIMYMEe MOTHBAIMKA K OOydYeHHIO OHMOJOTHH, IEJICHANPaBICHHOE pPa3BUTHE BHYTPEHHHX
yOeXKIIEHUH TMIHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M NCTOPHUYECKUX TPAIUIIMNA PA3BUTHUS



OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH JESATENBbHOCTH LIEHHOCTHO "CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIUMHU CHUCTEME
OMOJIOTHYECKOr0 00pa3oBaHMs, HAJMYUE HKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1LI€JIU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JImyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «buosiorusy» qoCTUraloTcsl B €MHCTBE
yueOHOI 1 BOCIIUTATEIBHON ACSITENbHOCTA B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCUICKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUUYECKUMHU U TyXOBHO- HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHITHIMU
B O0IIEeCTBE IIPaBUJIaMU U HOpPMaMU MOBEJEHUS U CIIOCOOCTBYIOT MpolleccaM CaMOMO3HaHUS,
CaMOBOCITUTaHUS U CAaMOPa3BUTHUS, PA3BUTHUS BHYTPEHHEH MO3UIUHU JTMYHOCTH, TATPUOTU3MA,
YBaXXEHUS K 3aKOHY U MPABOMOPSIKY, YEJIIOBEKY TPYy/a U CTapiieMy MOKOJICHHUIO, B3AUMHOTO
YBaXKCHHS, OEpPEeKHOTO OTHOMICHUS K  KYJbTYpHOMY HACICAUIO W TPATUIUAM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS YydeOHOro mpenMera «bHONOTH» HOIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOMN
BHYTpEHHEH TMO3ullMed JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHUEHTALUN, TMO3UTHUBHBIX
BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0m1ecTBa, pacuIMpeHre >KU3HEHHOTO OMNbITA U OMbITA ACSITEILHOCTH B MPOLIECCE pealh3aliu
OCHOBHBIX HaIlpaBJICHUN BOCITUTATEIHLHOM JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rPaKIaHCKOTO BOCTIMTAHMUSI:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMU OOYYAIOMerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHA H
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM MAEATEIHHOCTH IMPH CO3/JaHUU YUeOHBIX
MPOEKTOB, PEIICHWH Y4YeOHBIX M MO3HABATENIbHBIX 3aJa4, BBITOJHEHUU OHOIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEENSATH COOCTBEHHYIO IMO3HITUIO TT0 OTHOIICHHIO K SIBJICHUSM

COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATH B CBOUX JICUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIFOJIEH C pa3HBIMH YOCKACHUSIMU, KYTbTYPHBIMU LICHHOCTSMH U COITUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBITIONHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3a/1ay, YBAXXUTEIbHOE OTHOIIEHHE K MHEHHUIO
OTIIMIOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIIOTUYECKOTO COAECPKAHHS; TOTOBHOCTD
K TYMaHUTapHOW U BOJIOHTEPCKOU EATEIBbHOCTH;

2) MaTPUOTHUYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTh  POCCHUHCKONW TPaKJAHCKOW HJIEHTUYHOCTH, TMaTPUOTHU3MA,
YBaXXEHUS K CBOEMY HAapO/dy, YyBCTBAa OTBETCTBEHHOCTH Tiepea POomMMHOMN, TOpIOCTH 3a CBOM
Kpaii, cBol0 PoauHy, cBOM S3bIK M KYJNbTYpY, IPOLUUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoxa Poccuu;

LIECHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACJIEIUI0 W TaMSATHUKAM MPUPOJbI,
JOCTH>KeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUHCKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMoJIOTHH, TOHUMAaHWE 3HaYeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB ITPUPO/IBI, B KU3HU YEJIOBEKA
¥ COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CiyXeHuto OTeuecTBY W €ro 3allluTe,



OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) JTyXOBHO-HPABCTBEHHOI'O0 BOCIIUTAHMS: OCO3HAHHME JYXOBHBIX ILIEHHOCTEH
poccuiickoro Hapoaa; chopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEICHMS;
CIIOCOOHOCTH OLICHUBATh CUTYAILMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOIO OYIYyIIEro; OTBETCTBEHHOE
OTHOILLIEHHE K CBOMM pPOJUTENSAM, CO3JAHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO HPUHSITHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAIAULIUAMU Hapo0B Poccuu;

4) 3CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUast 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3AEHCTBUS AKUBOU MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IMPOSIBISATH
KaueCTBa TBOPYECKOMN JIMUHOCTH;

5) (U3UYECKOTO BOCIIUTAHUS:

MOHUMAaHUE M pealu3alus 3J0pOBOr0 M 0Oe3omacHoro obpasa >KU3HH (30pOBOE
nUTaHue, COONI0ICHNE TUTUEHUYECKUX MTPaBUII M HOPM, cOATaHCUPOBAHHBIN PEXXUM 3aHATUN U
OTHbIXa, peryisipHas (Qu3nueckass aKTUBHOCTh), OCEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETCHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUIECKOMY 37I0POBbBIO;

MOHMMAHUE [EHHOCTH TMPABWI WHIMBUIYATHHOTO W KOJUIEKTHUBHOTO OE30IaCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HaHUE MOCIECTBUN U HENPUATHE BPEIHBIX NMPUBBIUEK (YIOTPEOIEHUS alKOTroJs,
HApKOTUKOB, KYPEHHUS);

6) TPYZIOBOT'O BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

FOTOBHOCTh K AaKTUBHOM  JICATEIBHOCTH  TEXHOJOTMYECKOW UM  COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUTAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHSTH
TaKyIo JIeSITeIbHOCTb;

WHTEpEC K Pa3InvHbIM chepaM mpoecCHOHAIBHON AeSTEIbHOCTH, YMEHUE COBEPIIATH
OCO3HAHHBII BEIOOp Oyaymien mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSHKEHUN BCel
JKU3HU;

7) HKOJIOTUYECKOT'O BOCIIUTAHUS:

HKOJIOTHUECKH I1e1ecO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HMCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYIeCTBOBAHMS;

MOBBIIICHUE YPOBHS 9KOJIOTHUECKOW KYJIbTYphI: TPUOOPETEHHUE OMBITA MJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JUIsl OKpYKaroen

Cpelbl;

OCO3HaHHE TI00ATBHOTO XapakTepa dKOJOTUYECKUX MpoOJieM W MyTed MX pelIeHus;
CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaeMble IPU U3yYEHUH OMOJIOTHH 3HAHUS U YMEHUS MIPH
pemieHnr mpoOIeM, CBS3aHHBIX C PaIMOHAIBHBIM TMPUPOIOIOIB30BaHUEM (COOII0IEHIE
MpaBuJl MOBEJIEHUS B MPUPOJIE, HAMPABIECHHBIX HAa COXPAHEHHUE PAaBHOBECHUS B HKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPUATHE JIEHCTBUM, TPUHOCIIINX BPEJ OKPYXKAIOMIEH MTPUPOTHOMN cpere,
yMEHHE TIPOTHO3UPOBATh HEOIATONPUATHBIE SKOJIOTHUECKHUE TMTOCIEACTBHUS IPEANPUHUMAEMBIX
JIEMCTBUN U MPEJOTBPAILATH UX;



HaJIM4YUe Pa3BUTOrO SKOJIOTHYECKOrO MBIIUICHUS, SKOJIOTMYECKONH KYJIbTYpBhl, OIBITA
JESTEIIbHOCTH JKOJIOTUYECKOW HAIPABJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS WMHU B
[M03HABATEJIbHOM, KOMMYHUKAaTHUBHON M COLUMAIBHOM MPAKTUKE, TOTOBHOCTUM K YYacTHIO B
NPaKTUYECKOH eATEFHOCTH SKOJIOTUYECKON HAIIPAaBICHHOCTH;

8) LIEHHOCTU HAay4YHOT'O MTO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKd M OOIIECTBEHHON MpPAaKTHUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHHE SA3BIKOBOM W  YHUTATENbCKOM KyJIbTYpbl KaK CpelCcTBa
B3aMMOJICHCTBHS MEXKIY JTIOAbMH U MTO3HAHUS MHUPA;

MOHMMaHKEe crnenu(uKy OMOJOTHM KaK HAyKH, OCO3HAaHUE €€ poiu B (pOpPMHUPOBAHUH
pPALlMOHATIPHOTO HAyYHOTO MBINUICHUS, CO3JAaHUHM IIEJIOCTHOTO  TPEJICTaBICHUS 00
OKpY’KaloIIeM MHpPE KaK O €IMHCTBE IPUPOIBI, YETIOBEKA M 00IIECTBA, B TO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHeHHs MPUPOJHOTO PAaBHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTH OWOJOTMHM i COBPEMEHHOM IMBUJIM3AIUU:
o0OecriedeHHss HOBOIO  ypPOBHS  Pa3BUTHUA  MEAMUILIMHBI, CO3JaHUA  MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PECYPCHBIE MPOOIEMbl PA3BUTHS YEJIOBEUECTBA, MTOUCKA
nyTeld BbIXOJAa U3 TIIOOAThHBIX O3KOJOTHYECKHX NpoOJieM H oOecredeHus rmepexona K
YCTOMYMBOMY DPAa3BUTHIO, pAIMOHAIFHOMY HCIIOJIb30BAaHUIO MPHUPOJHBIX PECypcoB U
(OpMHPOBAHNIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TOJYYCHUU OHOJOTMYECKUX 3HAHMKA B LENAX MOBBIIICHUS
oOmieil  KynbTypbl, €CTECTBEHHO-HAyYyHOW TPAaMOTHOCTHM KaK COCTaBHOM  4acTH
(GyHKIIMOHATIBHON TPaMOTHOCTH O00YYarOIIUXCsl, POPMUPYEMON MTPH U3yIECHUH OMOJIOTUH;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, MUCTOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HMCIONB30BaTh IMOJIydaeMble 3HAHUS MJid aHaiu3a U OOBSCHEHHS SBICHHIA
OKpPYKAIOIIero MUpa M MPOUCXOASAIIUX B HEM M3MEHEHUI, yMEHHUE JaelaTh 00OCHOBAaHHBIC
3aKJIIOYCHHST Ha OCHOBE HAy4YHBIX ()AaKTOB M HWMEIOIIMXCS JaHHBIX C IENBI0 TOTYYeHUS
JIOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl PELIeHUS
po0JIeM B PEATTbHBIX )KHU3HECHHBIX CHTYAIIHSIX;

OCO3HaHME LIEHHOCTH HAY4YHOH JesTeIbHOCTH, TOTOBHOCTh OCYILECTBIISATH MPOEKTHYIO
U UCCIIEZIOBATEIBCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIITIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BAaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUH MO OHOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSAMHU.

B mpouecce nocTukeHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS OOYy4YarOUIMMUCS
IporpaMMbl 10 OMOJIOTMHM Ha YPOBHE CpeaHero olmiero oOpa3oBaHUS Y OOy4aroLIUXCS
COBEPUIEHCTBYETCS SMOLMOHANIbHBIN HHTEIIEKT, MPEenoaralonuii cChopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKIJIIOYAIOIIETO CHOCOOHOCTh TOHUMATh CBOE HMOLMOHAIBHOE
COCTOSTHUE, BHJIETh HANpaBICHHUS Pa3BUTHs COOCTBEHHOH SMOIMOHAIBHOU cdepbl, OBbITh
yBEpEHHBIM B ce0e;

CaMOpPETyJIIUPOBAaHMs,  BKJIIOYAIOIIETO  CaAMOKOHTPONb,  YMEHHE  MPUHUMATh
OTBETCTBEHHOCTbh 32 CBOE IOBEJEHHE, CIHOCOOHOCTh aJalTUPOBATHCA K HMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAMOMIEH CTPEMIICHHE K JOCTIKEHHIO LU U YCIIeXY,
ONITUMU3M, HHUITHATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOSI U3 CBOMX BO3MOXKHOCTEH;



SMIATHH, BKIIIOYAIOIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTb

K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBATH OTHOLICHHS C
JIPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(PIUKTHL.

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS y4eOHOTO npeamera «buonorus»

BKJIIOYAIOT:  3HAauMMble Uit  (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOYYArOMIMXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHBIE) O0IIeHAaYyYHbIE OHATHUS, OTPAXKAIOIINE IETIOCTHOCTD
HAyYHOW KapTHUHBI MHUpa U clienu(UKy METOJOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax (BEIEeCTBO, SHEPTHs, SIBIICHUE, IIPOLIECC, CUCTEMA, HAYYHbIH (aKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIEJOBaHKE, HAOIIOEHUE, U3MEPEHHUE, IKCIIEPUMEHT U
Jpyrux), YyHHBepcaJlbHble y4eOHble JCHCTBHS (IIO3HABATENbHbIE, KOMMYHHKATHUBHBIC,
peryisTuBHbIE), oOecrneunBaromue (opMUpoBaHHE (DYHKIHMOHAIBHOW T'pPaMOTHOCTH U
COLIMATILHOW KOMIETEHUUU OO0y4aroluXcs, CIOCOOHOCTh OOYyYaromMXcs HCIOIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHbIC YyueOHBIC
JEHCTBUS B MO3HABATEILHOM U COLIMATIBLHON MIPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOSHUS MPOTPaMMbI CPEIHEro 00IIero oopa3oBaHuUs
JOJDKHBI OTPaXKaTh:

OBnazieHre yHUBEPCAIBHBIMH Y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 0a30BbIC JJOrMUYCCKHE JCHCTBU:

CaMOCTOSITENTFHO (POPMYIIMPOBATH M AKTYaIM3HPOBATH MPOOIEMy, paccCMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHHM 3HAHHM MPUEMBI JIOTHYECKOTO MBIIIICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, 000OIIEHUs), PACKPHIBATH CMBICT OHOJIIOTHMYECKUX
NOHATUM (BBIACNATh WX XapaKTepHble TPU3HAKH, YCTaHABIUBATh CBS3U C JIPYTHMHU
MIOHSATHSIMH ),

OTIPENIENIATh IIeNTN JICATENILHOCTH, 3a/laBasi MmapaMeTpbl U KPUTEPUH HX JTOCTHKEHUS,
COOTHOCHTD PE3YJIbTaTHI ICATEIHHOCTH C MOCTABJICHHBIMHU IENISIMU;

HCIOJIb30BaTh OMOJIOrMYECKUE MOHATUS A OObsICHEHUs (DaKTOB M SIBJIICHUHN >KUBOI
TIPUPOIB;

CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHIYKTUBHBIE, JIEAYKTUBHBIC, 110 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHUBOPEYHS B pACCMAaTPUBAEMBIX SIBIECHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIFOUECHHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CPE/ICTBA JUIsl IPEJCTABICHUS CYIIECTBEHHBIX CBs3EH
Y OTHOIIEHUN B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TaK¥Ke MPOTUBOPEUHI pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

paspabaTeiBaTh IUJIaH pEHICHUS TMpoOJeMbl ¢ Y4€TOM aHallh3a HMEIOIINXCS
MaTepHabHBIX U HEMaTEPUATBHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIBHOCTb, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIIsM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOP/JMHUPOBATh U BBINOJHATH PAabOTy B YCIOBHSX pEabHOTO, BUPTYaJIbHOTO M
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBaATh KPEaTHBHOE MBIIUICHUE TIPU PEIICHUH KHU3HEHHBIX TPO0IeM;

2) 0a30BbI€ UCCIIEOBATEIbCKIE EUCTBUS:

BJIQJIETh HABBIKAMH y4eOHO-MCCIIEIOBATEILCKOM W TMPOEKTHOW JeSTEeIhbHOCTH,
HaBbIKAMHU  paspelieHuss npobiem, o0JanaTte CIOCOOHOCTBIO W TOTOBHOCTBIO K



CaMOCTOSITEIbHOMY MIOMCKY METOJIOB PEIlIeH!Us MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PAa3INYHbIX
METOJIOB TIO3HAHUS,

WCIIOJIb30BaTh PA3JIMYHBbIC BHJIBI JIEATEIHHOCTH MO IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHUIO B YYEOHBIX CUTYallUsSX, B TOM YUCIC MPH
CO3aHUH YUEOHBIX M COI[HAILHBIX TPOSKTOB;

dbopMUpOBaTh HAy4yHBIH THI MBIIUICHHS, BJIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KIIFOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTHh U (POpMYIHPOBaTH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNIbHOM JESTeNbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISTh TPUYUHHO-CIICICTBEHHBIC CBS3M M aKTyaJU3UpOBATh 3a/iady, BBIJIBHTATh
TUNOTe3y ©€ pelIeHHs, HaXOAWTh ApTyMEHTBI /ISl JIOKa3aTeIhCTBAa CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3WPOBATh IOJIYYCHHBIC B XOJE€ PCEIICHHS 3aJadll Pe3yJabTaThl, KPUTHYCCKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; OCYILIECTBISAThH
[[eJICHAIIPABJICHHBII MOMCK MEepPeHoca CPEeICTB M CIOCOOOB ACHCTBHS B MPOGECCHOHATBHYIO
cpeny;

YMETh [EPCHOCUTh 3HAHUS B I[IO3HABATEIBHYI0O U IPAKTHYECKYIO 00JIACTH
KU3ZHECATCIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX O0JIACTCH; BBIIIBUTAaTh HOBBIC
UjcH, TpelyiaraTh OPUTHHAJIBHBIC TOJIXOIbI W PEUICHHS, CTaBUTh NPOOJIEMBI M 3aJladH,
JIOTTYCKAIOIUE allbTEPHATUBHbIE PEIICHHUS,;

3) pabora ¢ uadopmarmen:

OPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHUKAX HH(OpManuu (TeKcTe yueOHOro mocoous,
HAyYHO-TIOMYJISIPHOM  JUTeparype, OHMONOTHMYECKUX  CIIOBapsX M  CIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHamu3UpOBaTh MHQPOPMAIMIO PA3ITHYHBIX
BUJOB ® (HOpM TPENCTaBICHHS, KPUTUYECKH OICHUBAaTh €€ JOCTOBEPHOCTh H
HETIPOTHUBOPEUHBOCTH;

(dbopMyIIpOBaTh 3ampPOChl U MPUMEHATH PA3IMIHBIC METOJBI IMPU MOHWCKE M OTOOpE
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

MPHOOPETATH OIBIT UCIIOIB30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX

TEXHOJIOTUH, COBEPIICHCTBOBATh KYIbTYpYy aKTHBHOTO HCIOJIB30BAHUS Pa3IHUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BHIOMpATh ONTHUMANBbHYIO (DOpMy mMpeAcTaBieHUs OUONIOrHYEcKOi
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIUIbI, PUCYHKH U JIPYrOe€);

WCIIOJIh30BaTh HAYUYHBIN SI3bIK B KAa4eCTBE CPENICTBA MpHU paboTe ¢ OMOJIOTHYECKOH
uH(pOpMaIMeH: MPUMEHATh XUMUYECKUe, (PU3NIeCKre U MaTeMaTHICCKUEe 3HAKH W CHUMBOJIHI,
dbopmysel, abOpeBHaTypy, HOMEHKIATYPYy, HCIIOJIL30BaTh M IMPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIaJICTh HABBIKAMHU pACIO3HABAHMUS U 3alUThl WHMOpManuu, WHHOPMAITMOHHON
0€30MaCHOCTH JTUYHOCTH.

OBnaneHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMHU:

1) oOrieHue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU, aKTHBHO YUIACTBOBATh

B JHAJIOTe WM JUCKYCCHHM TIO CYIIECTBY OOCYXJaaemMol TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHTEIHHO BBIIOJHCHUS IpeJiaracMol 3aj1adw,



YUNATBIBATh MHTEPECHl M COIVIACOBAHHOCTH IMO3MIMI JIPYIrMX YYACTHUKOB JUajora WIH
JIUCKYCCHUH);

pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOIICHUS, MOHMMATh 3HAUYEHHE COLMATBHBIX
3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHUSI KOH(DIMKTHBIX CUTYallUul, yMETh CMAT4aTh KOH(IUKTHI
U BECTHU IIEPETOBOPHI;

BJIQ/IETh Pa3IMYHBIMH cIoco0aMu OOLICHUS U B3aUMOJCHCTBUS, TIOHUMATh HAMEPEHHUS
JIPYTHX JIIOJICH, POSBIATH YBaXHUTEIbHOE OTHOLIEHUE K COOECeIHUKY U B KOPPEKTHOH (hopme
(bopMyIUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3bIKOBBIX
CPEICTB;

2) COBMECTHAS JESATCIILHOCTD:

IIOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U HHAUBUAYAIbHON pabOTHI TPU
pemieHnH  OMOJOTHYECKOW MpoOsieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh IPUMEHEHHUS
IrpyHnoBbIX GOpM B3aUMOIEHCTBUS IPU PEIIeHUH Y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY U METObl COBMECTHBIX JIEHCTBUN ¢ y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

MIPUHUMATh 1LI€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBaTh U KOOPAUHHUPOBATH
JICUCTBUA N0 €€ JOCTUKECHHIO: COCTAaBIATH IUIAH JEUCTBUM, PACHPENEIATh POJH C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa W KaXJOrN0 YYacTHMKA KOMAaHIbl B OOLIUIl
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

MpeaJiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULMU HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CHUTYaLUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

1) camoopranuzanus:

HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUA I BbISBICHMS MPOOJIEM M MX pPELIEHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHHUH 1IeJIeBble U CMBICIIOBBIE YCTAHOBKHU B
CBOMX JACWUCTBHUSX M IOCTYIIKax I10 OTHOLIEHUIO K JKUBOM IPUPOJIE, CBOEMY 3I0POBBIO H
3710POBBIO OKPY/KAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIISATh IO3HABATENbHYIO I€ATEIbHOCTD, BBISIBIISATE TPOOIEMBI,
CTaBUTh M (OPMYJIHUPOBaTH COOCTBEHHBIE 3a/JauM B O0Opa30BaTEIbHOM JEATENHOCTH W
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIIEHUs MpoOJeMbl C YYETOM MMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH; 1aBaTh OIIEHKY HOBBIM CUTYallHsM;

pacipsTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEeHUM; JesaTh
OCO3HAHHBII BHIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYAMLIMU B pasHBIX
00J1acTAX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpHBIH YPOBEHb;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAallMsIM, BHOCUTh KOPPEKTUBHI B JAESTEIbHOCTD, OLIEHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBbIKAMHM IO3HABATENbHON pe(IeKCUU KaK OCO3HAHHS COBEpLIAEMBIX



JEMCTBUI U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, HCII0JIb30BaTh IPUEMBI
pedexcun Ut OLIEHKH CUTYalluy, BBIOOpa BEPHOTO PEIICHUS;

OLIEHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATD PEIICHUS 110 MX CHUYKEHUIO; TPUHUMATh
MOTHUBBI U apTYMEHTBI JPYTUX MPH aHAIN3E PE3yNIbTaTOB ACATEIbHOCTH;

3) HOPUHATHS ce0sl U APYTHX

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

IIPU3HABATh CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

[IpenmerHsie pe3ynbTaTsl ocBoeHus popamMmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT crenuduyeckue as yaeOHoro npeamera «bruomorus»

Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBHI MO OCBOCHHUIO, MHTEPIPETAIMH U
npeoOpa30BaHUIO 3HAHUH, BUJIBI IEATEIBHOCTH 0 TIOTYYEHUIO HOBOTO 3HAHUS U IPUMEHEHHUIO
3HAHUM B Pa3iIMUYHBIX Y4YEOHBIX CUTYallUsX, a TaKXKE B pEalbHbIX >KU3HEHHBIX CHUTYalUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamMme npeaMeTHble pe3yabTaThl MPEICTABICHHBI 110 r0JlaM
oOyueHusl.

[IpenmeTtHble pe3ynabTaThl OCBOeHUs ydeOHoro mpeamera «buosnorus» B 10 kiBcce
JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJHM OMOJOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA U
HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKHX M 3apyOekXHBIX YYEHBIX- OHMOIIOTOB B
pa3BuTHE OMOJIOTHH, (PYHKUMOHAIBHOM I'PaMOTHOCTH 4YEJIOBEKA JJIs PELICHMs >KU3HEHHBIX
3ajay;

YMEHHE pacKpbIBaTh COJEpXkKaHWE OUOJOTMYECKUX TEPMUHOB M TOHSTUH: >KU3HB,
KJIeTKa, OpraHu3M, MeTa0onu3M (OOMEH BeLIeCTB M IIpEeBpallleHHue SHEpruu), roMeocTas’
(camoperynsuusi), YpOBHEBas OpraHu3alUsl KMBBIX CHCTEM, CaMOBOCHPOHM3BEACHUE
(pempoIyKIHs), HACIECTBEHHOCTh, HI3MEHYHMBOCTh, POCT U Pa3BUTHE;

YMEHHE W3JaraTb OMOJIOTMYECKHE TEOPHH (KJIETOYHAsI, XpPOMOCOMHAs, MyTallHOHHAS,
LEHTpajbHasl JorMa MOJIEKYJIsIpHON Oumosorum), 3akonbl (I. Mengaens, T. Moprana, H.U.
BapuioBa) u ydeHust (0 IEHTpax MHOTO0Opasvs W MPOMCXOXKICHUS KYJIbTYpHBIX PAaCTCHHN
H.M. BaBuioga), onpeiensaTh IpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJJaMH HAyYHOTO [TO3HAHUS B OMOJIOTMH: HAOII0I€HUE U OITMCAaHue
KHUBBIX CHUCTEM, NPOLIECCOB M SIBJICHUH, OpraHu3anus U NpOBeIEeHHE OHOJIOrMYECKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXJIY HCCIIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TONYUYEHHBIX PE3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX TOHSITHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIENATH CYNIECTBEHHBIC IPU3HAKH BUPYCOB, KIETOK MPOKAPHOT M dyKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHH3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB
U TIPEBPAICHUS SDHEPTUH B KIIETKe, (POTOCHHTE3a, TIIACTUYECKOTO

U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio03a, OIUIOAOTBOPEHHUS,
Pa3sMHOXKEHUs, HHIUBHUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3);

YMEHHUE MPUMEHSTD MMOIy4YeHHbIE 3HAHUS JJIs O0BSICHEHUS! OMOJIOTHMYECKHX MPOIIECCOB
U SIBJICHUH, JUIS TPHHATHS TPAKTHYECKUX PEIICHHH B IOBCETHEBHOW J>KU3HHU C IICIBIO
obecrieueHust 0€30MaCHOCTH CBOETO 370POBbS M 370POBBS OKPYKAIOIINX JIFOJICH, COOTIOICHIS
HOPM T'pPaMOTHOTO TIOBE/ICHHUS B OKPY>KaIOMIeH IPUPOTHON cpejie, MOHNMaHue HE00X0IMMOCTH
UCTIOJIB30BaHUS JOCTIKEHHI COBPEMEHHON OMOJIOTUN M OMOTEXHOJIOTHI ISl PAllOHATILHOTO



MPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh >JIEMEHTApHbIC T€HETHYECKHE 3aJaud Ha MOHO- M JAUTHOPHIHOE
CKpELIMBaHMUE, CLEIUIEHHOE HACJIeJOBAaHUE, COCTABISATH CXEMbl  MOHOTHOPUIHOTO
CKpEILIMBaHMA IS PeACKa3aHusl HAaCcle0BAaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJIHATH Ja00paTOPHbIE U MPAKTUYECKHE PaOOThI, COONIIOIATh MPaBHiIa IPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0OBAHHUEM;

yYMEHHE KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO OUOIOTHYECKOTO
CoJIepKaHusl, BKJIIOYAIOINIYIO [ICEBJOHAYYHbIC 3HAHMS U3 PA3IUYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBOM HH(OPMALIUY, HAYYHO-TIONYJISIPHBIE MaTepUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000mas
Ouonornyeckyro WHGOPMALMIO M3 HECKOJIBKMX HWCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» B 11 kiacce
JOJIKHBI OTPaXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE€ U POJIM OMOJOTUU B CUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HAaYK, B JOPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa U
HAYYHOTO MHPOBO33PEHHs, O BKJIAJE POCCHHCKMX W 3apYOEKHBIX YUEHBIX - OMOJIOrOB B
pa3BuTHe OHMOJIOTHH, (YHKIMOHATIHHONH T'PAaMOTHOCTH YEJIOBEKA JJISl PEUICHHS >KU3HEHHBIX
3a1a4;

YMEHHE pPacKphIBaTh COAEp)KaHUE OHMOJOTHYECKUX TEPMUHOB M TIOHSATHHA: BUJ,
NOMyNsilusi, TEeHO(DOHI,  HSBOJNIONIMS, JABIKYIIME cuibl  ((QakTOphl)  SBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHKe, YKOJIOTHYeCKre (PaKTOPhI, IKOCHUCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, PEAYLEHThl, IeNH MHUTaHUs, OJKOJOThYeckas NHpaMuia,
ouoreoreHo3, orocdepa;

yMEHHME u3Jarath Ouonorunueckue Tteopuu (dBoironuonHas teopusi Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs DBOJIOIHHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIEBOTO CXOJCTBA
K.M. Bapa, uepenoBaHus riaBHbIX HarpaBieHU U myTeil spomonuu A.H. CeBepiioBa, yueHUs
o 6uocdepe B.1. Bepnackoro), onpeaensts rpaHUIlbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIIIETh METOJIaMU HAyYHOTO TIO3HAHKS B OMOJIOTHH: HAOIIOICHNE U OTTMCaHHe
JKUBBIX CHCTEM, IPOLIECCOB M SBIICHUH, OpraHU3allisg W TPOBEICHHE OHOIOTUYECKOTO
OKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bI, BBISBICHHUE 3aBHCHMOCTH MEXIY HCCIEAyEeMbIMH
BEJIMUYMHAMU, OOBSICHEHHE TOMYyYEHHBIX PE3yNbTaTOB, MCIIONBb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU TMOJYYEHHBIX PE3ylIbTATOB;

YMEHHE BBIIENATH CYIIECTBEHHBIC IMPH3HAKU CTPOCHUS OHMOJOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJISALIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€OIICHO30B U IKOCHUCTEM,
0COOEHHOCTH  TPOIIECCOB: HACIEACTBEHHOW WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpA,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBHSI SKOJIOTUIECKHX (aKTOPOB Ha
OpraHu3Mbl, TEpeHoca BEIIECTB M IIOTOKa JSHEPrMM B OSKOCHCTEMaX, AaHTPONOT€HHBIX
U3MEHEHUH B HKOCHUCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OMOT€OXMMHYECKHX
IIUKJIOB B buocdepe;

YMEHHUE MPUMEHSTD MMOIy4YeHHbIE 3HAHUS JJIs O0BSICHEHUS! OMOJIOTHMYECKHX MPOIIECCOB
W SBJICHUH, JUI TPUHATHS TPAKTUYCCKUX PEIICHUH B TOBCEJIHEBHOH KH3HU C IICNIBIO
obecrieueHnst 0€30MaCHOCTH CBOETO 37I0POBBS U 3JI0POBBSI OKPYKAIOIIHNX JIFOIEH, COOITI0ICHUS
HOPM T'pPaMOTHOTO TIOBE/ICHHUS B OKPY>KaIOMIeH IPUPOTHON cpejie, MOHNMaHue HE00X0IMMOCTH
UCTIONB30BaHUSI  JIOCTIDKEHWH  COBPEMEHHOH  OWonormM  JUisi  PaldOHAIBHOTO



IPUPOJIOTIONIB30BAHYS;

YMEHHUE pelIaTh 3JIeMeHTapHble OMOJIOTHYECKHE 3a/1a4H, COCTABIATh CXEMBI IlepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAaX (LIENU MUTaHUA);

YMEHUE BBITIOIHATH J1a00paTOpHbIEC U MPaKTHUECKUE paboThl, COOII0IATh MpaBuiia

pu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTHYECKH OLCHWBATh M MHTEPIPETUPOBATH HHPOPMAIHIO ONOJIOTHYECKOTO
COZIEp’KaHMs, BKIIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoil HMH(GOpMalUK, HAYYHO-TIONMYJSPHBIE MaTepHaibl), PacCMaTpUBATh TIIOOAIBHBIC
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOIIEHHIO K HHM
COOCTBEHHYIO TTO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000mas
Ouonornyeckyro WHGOPMALMIO M3 HECKOJIBKMX HWCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



