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HHOACHUTEJBHAA 3AIIUCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAeSICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO
obmiero oobpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEUEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHUE O TENsIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTAHMUS M Pa3BUTUS OOydYaroIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I1o
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKM 00pa30BaTeNbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B nporpamme mo OHONOTMH TakKe YYHTHIBAIOTCS TPEOOBAaHUSA K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON J1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPUHIIHUIL
NPEEMCTBEHHOCTH B HW3YyYeHUH Ouonoruu, Onaromaps dYeMy B HEW MPOCMAaTpUBAaCTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npuponHoii cpene. IloaTomMy Hapsiay ¢ W3ydyeHHEM OOMEOMOIIOTUYECKUX TEOpHid, a TaKKe
3HaHWUH O CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAONIUX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHOJIOTUU YJIeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KU3HU JJISl PEIICHUs MPUKIAAHBIX 3a7a4, B TOM YHCIe: TPODOUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpese,
aHalM3a BIMSHUS XO3SHCTBEHHOH JEATEIPHOCTH YENOBEKAa HAa COCTOSHHUE TIPHPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs pelIeHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJBFHOTO OMOJIOTMYECKOT0 00pa3oBaHus, KOTOpast MpeAroiaraet
dopmupoBaHHEe y O0YJarOIUXCS CIIOCOOHOCTH amanTHPOBAThCI K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OHa
obecrieunBaeT (GOpMUPOBaHHE y OOYUYAIOIMIUXCS TPEACTABICHUNW O HAy4YHOW KapTUHE MUPA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHHW3allMi M OHBOIIOLHU, CO3MaéT YCIOBUSA UIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIICHUS K KHUBOU MPHUPOJIE U YETIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS WMMEET TAaKKe Ui PEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, couanu3anu odyJaromuxcs. M3yyenne
onooruu obecrieunBaeT YCIIOBHS TUTst (dbopMUpOBaHUS HWHTEIICKTYaTbHBIX,
KOMMYHHKAITIOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpBI, CIIOCOOCTBYET
WHTETpAIMK OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSAMH W3 JIPYTHMX YYCOHBIX MPEIMETOB, B



YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe MoN0KEHHs 0 MpeAHA3HAYEHUU Y4eOHOTro
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OMpENeNieHHs MOIXOAOB K OTOOpy u
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHOro npenmera «buosnorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs JAOKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOImne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU JesTeNbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIe CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHusl.

CrpyKTypupoBaHHE COJepKaHus y4eOHOro MaTepuaslia B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THUM B
CTPYKType y4deOHOoro npeamera «buonorus» BBIIEIECHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeTosbl Hay4HOro no3HaHus», «KieTka kak Onosioruyeckas CUCTEMay,
«Opranmu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOJIIOLIUS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3aIllMi IKUBBIX CHUCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHMS AJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS Pa3TMYHBIX KU3HEHHBIX MPOOIEM.

JlocTuxeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAHUW O OHOJNOTMYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpaBWIIaX, CIY)KallUX OCHOBOH Ui (hOPMHPOBAHHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJAaX HAy4yHOI'O MO3HAHUA,
CTPOCHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHMBBIX CHCTEM PAa3HOI'O YpPOBHSI OpraHU3allUH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHHe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSIX Pa3BUTHUS B OMOJIOTUM HAyYHBIX B3IVIAJIOB,
ueH U MOIX00B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyJabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOTYYSHHBIX PU U3yYECHUH OUOJIOTHH;

dopMupoBaHHue Yy OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMYECKHUX
3HAHUM B TPAKTUYECKOW JAESATEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHHUS YEOBEKOM >KHBOM MPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M yYMEHUN B IMOBCEJIHEBHOM JKWU3HU JIS OLEHKU
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)KaloLled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanusi «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBEHHO-HayUHBIE IPEIMETHIY.

Jnst m3ydenusi 6uojoruy Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hezento).



COJAEP)KAHUE OBbYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduei, 3THKOH, 3CTeTMKOM u mpaBoM. Posp Ouosoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl 03HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon nu @. Kpuk.

TaGnuubl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABIY.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3Y4YEHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIH, OPraHU3MEHHBIH,  IOMYJIALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinnl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XHAMHMYECKUN  COCTaB  KIJIETKH. XHWMHMYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B Kkierke. [loanepkaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocTh. Kodepmentsl. Burtammubl.  Otauuus  (QepMeHTOB  OT
HEOpPraHMYECKUX KaTaJlIn3aToOpPOB.

VYraeBoabl: MOHOCAXapH bl (TII0KO3a, pubo3a U J1e30Kcupud03a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IeJUTi0NI03a). buonornyeckue GyHKIIMH
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckne QyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JIUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knerka kak nenoctHas >xuBast cucrema. OOIIMe NMpu3HaKky KJIETOK: 3aMKHYTasl Hapy>KHasi
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oenka.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: JIIC, anmapar [onbmaku, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KIJIETKH: MHUTOXOHJpHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUN.
Bunast mitactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJICTOUHBIA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KJIETKHU. BkitoueHus.

SAnpo — peryasaTopHblil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBanu, M. Ineitnen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «llepuogmueckas TaONMIA XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJb», «buocunres 6enka», «CTpoeHue Moekyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue Aapa KIETKN», «Y TIeBOIAbD, «JIUmuIb».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 1. «/3ydyeHHe KaTalUTHUECKON aKTUBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. ZKusHenesiTeIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTHUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpPoGHBINH U rereporpodHsiif. Ponb depmeHTOB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3A JJIs )KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HMU Ha
3emite.

DHepreTuyecknidi oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl YHEPreTH4eckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoposgHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaIu B KieTke. ['eHeTHuecKkuid KOJ M ero CBOMCTBA. TpaHCKpHUMIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHcisuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. HWcropus otkpeiTus Bupycos (. W.
WBanoBckuit). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIA BUpYcoB. bakrepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HMHTErpasa.
[TpoduiakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHU.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl:  «Tunel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunrte3 Oenmka», «leHermyeckmii  Kom», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHBbId 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenue IHK u tpanckpunmmsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JTHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1uKiI, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[Ipoueccsl,
nporekatomuye B uHTepdaze. Permukanms — peaknus marpudHoro cuHreza [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOWIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxonsdiive Ha pasHbIX
CTagusAX MUTO3a. BHoJjIornuyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

®opMBI  pa3MHOKCHHSI OPraHHM3MOB: OecIloyioe W TOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXKEHUSA: JIeJICHHE HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUCHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECI0I0Tro.

Meiio3. Craguu meito3a. Ilpoueccel, mpoucxosiiue Ha craausx menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MENO03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [T0oOBBIE Kene3bl:
CEeMEHHUKHU U smyHuKH. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJIEHUE, TacTPYIISIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (IM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTnBHOe pa3MHOXKEHWE pacTeHUi», «JlenmeHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJTHK», «Murtos», «Meno3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKOMUTAIOIINX U YeNloBeKa», «OCHOBHBIE CTA/IUA OHTOTEHE3a.

OOGopynoBaHue: MHKPOCKOI, MUKpomnpemnapathl «CrepMaTo30UAbl MIICKOIHTAIOIIETOY,
«Siiueknerka muekonuTaroumero», «KapuokuHes B KJIETKax KOpelIKa JyKa», MarHUTHas
Mojenb-anmukamus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 3. «HabmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax.



JlaGopatopnass pabora Ne 4. «/3ydeHume CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieacTBEHHOCTH M H3MEHYMBOCTH OPTaHM3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTUKH. Posib OuTONIOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroabsl TeHETHKHA (THOPUIOJOTUYECKUM, UHUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00pa3wsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleuieHus MNpu3HakoB. ['mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpumHoe  CcKpemmBaHWE. 3aKOH HE3aBHUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uTOoreHETHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcrnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHKS I ONIPEICIICHUs TEHOTHITA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clemieHHOMY
Hacje10BaHUI0 TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHSI HACTIEACTBEHHOCTHU. [ €HETHUECKUE KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacinenoBaHne NpPU3HAKOB, CUEIICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POk cpebl
B HCHACJIEJCTBEHHOH HW3MCHYMBOCTH. XapaKTEPUCTHKA MOJU(PUKAIMOHHON HW3MEHUYHMBOCTH.
BapuanvonHsslil psa 1 BapuanvoHHas kpusas. Hopma peaknuu npusnaka. KommyecTBeHHbIE 1
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKAs, H3MCHYMBOCTE. KoMOUHATUBHAS M3MEHUYUBOCTb.
Meiio3 u TmONIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAas
M3MEHUYMBOCTh. Kimaccuukamusi Myranuii: TeHHBbIE, XPOMOCOMHBIC, T€HOMHBIC. YacTtoTa M
MPUYMHBI MyTaliii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKHX PSIOB B HACIEICTBEHHON
m3menunBoctr H. 1. BaBuiosa.

BresnepHas HacineICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TreHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacronoKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue U TeHepaTuBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[Tpuntumnel 310poBOrO0 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTHPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEAOTBPAIEHUH U JICUCHUHN T€HETHYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumocdees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPHUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBie ajielIbHbIX I'€HOBY, «I €eHeThnuecKue KapThl pACTEHUN, JKUBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CIEIJIEHHOrO C MOJIOM,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTHY», «MoaudukammoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
U3MEHYHUBOCTBY.



Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEY», «JluruOpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapar «/Ipozodunay (Hopma, myranuu GOpMbl KPbUIHEB U OKPACKH Tea), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPHIHOTO M JTUTHOPHIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuas padota Ne 6. «M3ydueHre Moau(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHanu3 MyTauuid Yy Jpo30guibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekusi Kak Hayka W Ipoliecc. 3apoKJIeHUe CelIeKInH U goMectukanus. Yuenne H. U.
BaBunoBa 0 wLEHTpax MPOUCXOXKICHUS M MHOrooOpa3usi KyIbTYPHBIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JIMHUK. ['erepo3uc, wnm ruOpugHas Cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpuau3anus W e YCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHs CEJNeKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHas WHXKEHepus. OTanbl CO3JAHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHMEe M 3Tudeckue npodiaemsl. 'MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmunpel u cxeMmbl: Kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTaanéHHas
rubpunmzamus», «Paboter akamemmnka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
O6uotexHomorun», «KierouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKU IUIOZAOB U KOPHEIJIOJNOB JTUKHUX (OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHXKEHHUS CEJEKLMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BivsHue 3BOIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIBECTBA DBOMNIONMH. IlaJIeOHTONIOTMYECKHE: IMOCIEIOBATEILHOCTh MOSBICHUS
BHJIOB B TaJICOHTOJIOTUYECKON JICTOMHCH, TTepeXxoHbie GopMbl. buoreorpadgudeckue: cxoacTBO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W Pa3inuvs SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMS JIapBHHU3MA.
JIBIKymue Cuibl  SBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeOonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CyllecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopust 3Bosonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLUU.

JBmwxyume cuibl ((hakTopbl) 3BOJIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpouecc U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTIpanus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJONUH. [Ipumepsl npucnocoOnenuit
y OpraHu3MoB. ApoMop(03bl U UIMOATANITALIUH.

Bun u BumooOpaszoBanme. Kpurtepum Buma. OcHOBHBIE (POPMBI BHI000pA30BAHHS:
reorpapuueckoe, 3K0JI0rHUECcKoe.

Makposomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paaralys.
JdemMoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner u  cxeMmbl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJibliin
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy», «PopmMbpl OOpbObI 32 CYyILECTBOBAaHUEY,
«EcrectBeHHblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue mnoOpoj
JKUBOTHBIX ), «Ilomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIO0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX MPUCHIOCOOIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, Koyieknus «DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHHil», Mozaens anmuukauusa «llepekpéct xpomocom», BiIaKHbIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIHEB U OKPACKH TEJA).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCHOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rHmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 W IMaHCHepMHus. XUMHUYecKass 3BOMOUUA. AOUMOTEHHBIN CHUHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKON IBOIOIMKN. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



Pazeutne xu3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mNepHoOAbl: KEMOpPHICKHA, OpIOBHKCKUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOMOUNUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  4YEJOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHNUN YesloBeKa. MeToibl u3ydeHus aHnTpornorenesa. CxoAcTBa U pa3jinyus 4eJ0BeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 >KU3HU, U3TOTOBJICHUE OPYAUI TPyAa, MBIIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbI,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOopuaiabHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapBun.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEYHON cuCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKHX HAXOJIO0K
MPEJAKOB COBPEMEHHOIO 4elloBeKay, «/[peBHeimme moan», «JpeBHue moan», «llepsbie
COBpPEMEHHBIE J0N», «UenoBeueckre pacb».

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI aBCTpPAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHUs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpHl, pyOuia, ckpebdia), TeoXpoHoIorndyeckas Ta0nuia,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PAaCTEHHUI M >KUBOTHBIX B
KOJUICKLUAX».

OKcKypcusi «IBONIOIUS OpraHu4Yeckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAayYHBIM WM
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

DKOJIOTMSl Kak Hayka. 3aJadyd M pasjieibl SKOJOTHUM. MeToabl 3KOJIOTMYEeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HA3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAs.

Oxonorudeckue ¢akrtopel. Knaccudukarus skomormueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AlOuotnueckue  (QakTOpBl:  CBET, TEMIEpPaTypa, BIAKHOCTh. DOTONMEPUOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYecKruX GakTopoB. bruongornueckre puTMbl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aUMOJICHCTBUIA JJISl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasiuud. OCHOBHBIE TIOKa3aTelad MOIMYJIALUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAAa€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOMYJISALMU U €€ PEeryIsius.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymb6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kaprta «I[Ipupoausie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOB),
«Doronepuogusm», «llomymanuny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH MONYJISLHUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUSY.

JlaboparopHnas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONYJSIIMNA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
NPOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeMEe M OHOreoleHO3e.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKAa3aTeNd SKOCHCTEMBIL: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pazBuTre. CyKieccusl.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOHHOIO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocuCcTeMbl. buosnoruueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkuu. OcoOEHHOCTH OuOc(epbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTbl BemecTB M OMOTEOXMMHYECKHE IMKIIBI 3JEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIE
HKOJIOTUUECKUE MPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yenoBeuecTBa. CoxpaHeHue 6MopazHooOpa3us Kak OCHOBa
ycroifunBoctd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOruK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «Ilumesbie nenu», «bUOIEHO3: coCTaB U CTPYKTypa», «IIpupogHsie
coobmiectBay, «llemnm mnuraHUsY, «OKONOTHUEcKas mupamuaa», «buocdepa m dYemoBek»,
«DKOoCUCTeMa IIUPOKOJUCTBEHHOTO Jiecay, «DKOcUcTeMa XBOiHOro jeca», «buoienos
BooEMay, «ArporeHo3», «lIpuMepHbIe aHTPOTOTCHHBIE BO3JCHCTBHS HA TPUPOAY»,
«BaxkHeime MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmias
cocTapisitomas ouocdepnr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril 23¢dexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsi3HeHus: Onocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepwi», «KpyroBopor yriaepona B Gmochepe»,
«KpyroBopot azora B Ipupoae».

O6opynoBanue: MO/eJIb-aNIUInKaus «Tunuuneie OHOLIEHO3BI», repbapuii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SHUCTBEHHBIX  KYJIbTYp», TrepOapuu ¥ KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, Kpacnas kaura Poccuiickon
®denepaunu, M300paxeHHs OXpaHsEMbIX BHJIOB pacreHuit u YKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOT'PAMMBI 110 BUOJIOTHMN HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBiIMBarOTCSI TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
00y4JaroIyMUCS IPOTrPaMM CPEIHEro 001ero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM
" NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHUs Ipeamera «buosorus» BbIIEICHBI
CIIENYIONINE COCTABIISAIOIIME: OCO3HAHHE OOYYAIOIIMMUCS POCCHICKOW T'pakIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbBHOCTH U CaMOOIIPEACIICHHUIO,
HaJu4Yhe MOTHBALlMM K OOyYEHHIO OHMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXJIeHUd JIMYHOCTH HAa OCHOBE KIFOUEBBIX IICHHOCTEH W WCTOPHYECKUX TPATUIUN
pa3BUTUS  OWMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTH M  CIOCOOHOCTH  OOYyYaronIuxcs
PYKOBOJICTBOBAaTbCS B CBOCU JACSATEIBHOCTH II€HHOCTHO-CMBICIOBBIMH  yYCTAHOBKAMHU,
MPUCYIIMMHU  CHUCTeME  OHOJIOTMYECKOro  O0pa3oBaHWsA, HaJIMYue  HKOJIOTMYECKOTO
MPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTH LIEJU U CTPOUTH KU3HECHHBIC TUTAHbI.

JInyHOCTHBIE Pe3yNbTAaThl OCBOEHUS NpeameTa «buonorus» H0CTUratoTCa B €AUHCTBE
y4eOHOM W BOCIIUTATEIILHOU JEATSIILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMHA POCCUHCKHMH
COLIMOKYJIbTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU
B 00IIIeCTBE MPaBWIIAMH ¥ HOPMaMH TIOBEJICHHUS U CIIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH NO3ULIMHU JIMYHOCTH, IATPUOTU3MA,
YBaKEHHUS K 3aKOHY M MPABOMOPAJIKY, YETIOBEKY TPy/Aa U CTapiIeMy MOKOJEHHUI0, B3AHMHOTO
YBOKEHUS, OEpexKHOro OTHOWIEHHS K KYJIbTYpHOMY HACJIEOUI0 U  TPATUIUSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickont @enepannu, NpUpoae U OKPYKaroILen cpeie.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUs YydeOHOro mpeamera «buonorus» MOMKHBI
OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEH TMO3MIMEH JUYHOCTU, CHUCTEMOW LIEHHOCTHBIX OPUEHTALUM, MO3UTHUBHBIX
BHYTPEHHUX YOCKIICHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO
o0IiecTBa, paciupeHne >KU3HEHHOTO OMBITA U OMbITA ASSITENFHOCTH B TPOIECCE pealn3aliu
OCHOBHBIX HaIPaBJICHUI BOCIUTATEIILHON JEATEILHOCTH, B TOM YUCJIE€ B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIIMH OOYYaromerocss Kak AaKTHUBHOTO U
OTBETCTBEHHOTO UJIEHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JESITEIIBHOCTH TIPH CO3JIaHUU y4eOHBIX
MPOEKTOB, PEIICHUU Yy4YEOHBIX M TO3HABATEIbHBIX 3aJ1a4, BHIMOJHEHUH OHWOJOTHYECKHX
JKCTIIEPUMEHTOB;

CIIOCOOHOCTBH OMpeAeNsATh COOCTBEHHYIO TO3HUIMI0 MO OTHOIIEHUIO K SBJICHHIM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YMEHHE YYHUTHIBAaTh B CBOMX JICUCTBUSAX HEOOXOIMUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOZICH C pa3sHBIMH YOCXKICHHSIMHU, KYyJIbTYPHBIMA IIEHHOCTSAMH U
COLMAJILHBIM I10JI0KESHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMTOJTHEHHUS YYEOHBIX,
MO3HABATEJIbHBIX W MCCIENOBATENbCKUX 3a/7a4, YBAXKUTEIBHOTO OTHOIIEHHS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHMSA:



c(hOPMHUPOBAHHOCTh  POCCHUUCKOM TPaXKTAHCKOW HMACHTHYHOCTH, TMAaTPUOTH3MA,
YBaXXEHUsSI K CBOEMY HAapOAY, YyBCTBAa OTBETCTBEHHOCTHU mepea PoluHOM, TOpAOCTH 3a CBOM
Kpai, cBOr PonuHy, CBOH S3bIK U KYJbTYpPY, IPOILLJIOE U HACTOALIEE MHOTOHALIMOHAIBHOTO
Hapoza Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M IAMITHUKAM IPUPOJBI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHX Y4YEHBIX B CTAHOBJCHHE U pa3BUTHE
OWOJIOTHY, TMOHUMAHUS 3HAYCHHS OWOJOTMHM B TO3HAHWHM 3aKOHOB TPUPOJIBI, B JKHU3HH
YeJloBeKa U COBPEMEHHOI0 OOIIECTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CiIyXeHH0 U 3amuTe OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTENSIM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LIEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBUU C TPATULHUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETHYECKOE OTHONICHWE K MHUpPY, BKIIOYas OJCTETUKY ObITa, HAYYHOTO U
TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@)KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMIIEHHE MPOSBIATH
KadecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuUTaHHMS, G(OpPMHPOBAHHMSA KYJbTYPbl 3A0POBbS U
IMOIMOHAIBLHOIO 0J1IArONoJIyYnsi:

MOHMMAaHUE M pealu3anus 310poBoro u Oe3omacHoro oOpas3a >KHM3HH (370pOBOE
MATAaHUE, COONTIOJICHNE TUTUEHNYECKUX TIPABUII M HOPM, COaTaHCHPOBAHHBIM PEKUM 3aHATHMA
U OTHbIXa, peryiaspHas Qu3nuyeckas AaKkTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 37I0POBBIO;

MOHUMAaHWE I[IEHHOCTH TNPaBUJ WHIUBUAYATBHOTO M KOJIJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHWE TOCTEACTBUN U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHMBHOM  JESATENBHOCTH TEXHOJOTMYECKOM W COIMAJIbHOMN
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJHATD
TaKylo JIESITeIbHOCTD;

HMHTEpEC K pa3IMuHbIM chepaM nmpodecCuoHAIbHON IeITeIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIM BBIOOp Oyaymied mpodeccuu W pearn30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
TIJIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO M caMO00pa30BaHUIO Ha MPOTSHKEHUU BCel
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTUYECKH TIeJIeCO00pa3HOE OTHONIICHHE K TMPUPOJE KaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyILeCTBOBaHUS;



MOBBILIEHUE YPOBHS 3KOJOTMYECKON KYNbTYPbI: MPUOOPETEHUE OMbITAa IJIAHUPOBAHUS
MOCTYIKOB ¥ OLICHKU WX BO3MOXKHBIX MOCJICJICTBUN JIJIs1 OKPYXKAIOLIEH CpeIbl;

0CO3HaHHUe T100aTbHOI0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHUs;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NMPH H3YyYCHUU OHOJIOTUM 3HAHUS |
YMEHHSI TpPHU PEUICHUH NpoOJieM, CBA3AHHBIX C PAlMOHAIBHBIM MPHPOAONOIB30BaHUEM
(coburoieHne TpaBUIl OBEIEHUS B NIPUPOJE, HAIIPABJIEHHBIX HA COXPAaHEHUE PaBHOBECUS B
AKOCHCTEMaXx, OXpaHy BHJIOB, YKOCHUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUM, IPUHOCSIIMX BPEI OKPYKAIOLIEH IPUPOIHON Cpeae,
yMEHUe IIPOTHO3UPOBATH HeOJIaronpusiTHbIE 3KOJIOTUYECKHE MIOCJIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

HaJu4he Pa3BUTOrO HKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYJIbTYphl, ONbITA
JESATEILHOCTH SKOJIOTMUECKOW HANpaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMHU B
[1I03HABATEJIIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTHUKE, TOTOBHOCTH K y4YacTHUIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKd U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TOJIUKYJIBTYPHOM MHUPE;

COBEpILECHCTBOBAHUE  SI3bIKOBOM M YMUTATEIbCKOW KYJIbTYpbl Kak CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMH U ITO3HAHUS MUDPA;

MOHUMaHUE creuu(PUK OMOJIOTUN KaK HAyKH, OCO3HAHUS €€ polu B (POPMUPOBAHUU
pallMOHABPHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM IEIOCTHOTO MpPEACTaBIeHHUs 00
OKpY)XaloIllleM MHUpPE KaKk O EeIUHCTBE MPHUPOJbI, YelOBEKa W OOIIecTBa, B IO3HAHHUHU
MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXPAaHEHHUS PUPOIHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJOTHMHM JUIS COBPEMEHHOM UMBUIM3ALUU:
oOecrieueHrss HOBOTO  ypPOBHS  Pa3BUTHUS  MEAWIIMHBI, CO3/IaHUE  MEPCIICKTHBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pelIaTh pecypcHbIe MPOOIeMbl Pa3BUTHUS YEIOBEUECTBA, TOUCKA
nmyTell BhIXOJa W3 TIOOAIBHBIX SKOJIOTMYECKHX MpoOJieM M oOecledeHus Iepexona K
YCTOWYMBOMY Pa3BUTHUIO, PAUUMOHAIBHOMY HCIIOJb30BAHUIO IPUPOIJHBIX pECYpCcOB U
(hOpMHUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TOJTYYEHUH OHOJNOTHYECKUX 3HAHMNA B LEJSAX MOBBIIICHUSI
oOmel  KynbTyphl, €CTECTBEHHO-Hay4HOW TPAMOTHOCTH, KaK COCTaBHOM  YacTu
(G YHKIIMOHATBHOW TPaMOTHOCTH 00yYaromuxcs, GopMUPYEMOii TIPH U3yYEHU U OHUOJIOTUY;

MMOHMMAaHUE CYIIHOCTH METOJOB MO3HAHMS, MUCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4YyaeMble 3HAHUS 7S aHauu3a M OOBSCHEHUS SBICHUMN
OKpPY’KAIOILIEr0 MUpa U MPOUCXOASIINX B HEM H3MEHEHUH, yMEHHE JellaTb 00OCHOBAaHHBIE
3aKJIIOUYEHUs Ha OCHOBE Hay4YHBIX ()aKTOB U HMMEIOIIMXCS MAHHBIX C IIENIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHbHO HCIOJIh30BaTh OMOJOTHYECKUE 3HAHMS Ui PELICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIUSX;

OCO3HaHUE LEHHOCTH HAYYHOU IESITeNIbHOCTU, TOTOBHOCTh OCYHIECTBIATH MPOEKTHYIO
Y UCCJIEI0BATENbCKYIO ICSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPhIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUW IO OWOJOTHU B COOTBETCTBUU C KU3HCHHBIMU
OTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yabTaThl OCBOEHUS yueOHOro mpeamera «bronorusy BKIIOYAIOT:
3HaYUMBbIe U1 (OPMHPOBAHHUS MHMPOBO33PEHMSI OOYYAIOMIUXCS MEKIUCIUILIMHAPHBIE



(MexmpeMeTHbIC) OOUICHAYYHBIC TMOHATHS, OTPAYKAIOIINE IEJIOCTHOCTh HAYYHOH KapTHUHBI
MUpa U crielu(UKy METO/I0B TIO3HAHUS, CIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHBIH (DaKT, MPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCICNOBAaHUE, HAONIOACHUE, W3MEPEHHE, OJKCIEPHUMEHT U JIPYrHuXx),
YHHUBEpCallbHbIC Y4eOHbIC NEHCTBHS (TIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIISTUBHBIC),
obecneunBaromue (popmupoBaHue  (GYHKIIMOHATHHOW TPAMOTHOCTH U COIMAIBLHOM
KOMIICTEHIIMH O0yYaroIInuXCsl, CIIOCOOHOCTh OOYYaroIIUXCsl HCIOIb30BaTh OCBOCHHBIC
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHYECKIC 3HAHUS U YHUBEpCalIbHbIC YIeOHbBIE NEHCTBUS B
M03HABATEIBHON U COIUAILHON TIPAKTUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPAMMbI CPEIHET0 00IIero oopazoBaHus
JOJDKHBI OTPaXKATh:

OgJiajieHNe YHUBEPCAJIbLHBIMH YY€OHBIMH MO3HABATEIbLHBIMH A€ CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHWHA TPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAN3a,
CHHTE3a, CPaBHEHUS, KiaccuuKauu, 00OOIICHHUs), PACKPBIBATh CMBICI OHOJOTHYECKHX
MOHATUH (BBLACISATH MX XapaKTepHbIC NPU3HAKH, YCTAaHABIWBATh CBS3U C JPYTHMHU
TTOHSATHSIMH ),

OTIPECIIATh LEIH JCATCIHHOCTH, 3a1aBasi MapaMeTpbl U KPUTEPUH WX JTOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABJICHHBIMU 1ICIISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHE MOHATHS JUIS OOBSICHCHHS (DAKTOB W SIBIICHUH >KUBOUN
TIPUPO/IBL;

CTPOUTHh JIOTHYECKHE PACCYXACHHS (MHIYKTUBHBIC, NIEAYKTHBHBIC, MO aHAIOTHH),
BBISIBJIAITh ~ 3aKOHOMEPHOCTH M IMPOTUBOPEUUST B  PAacCMATPHBACMBIX  SIBJICHUSX,
(GbopMyJIMPOBATh BEIBOJIBI M 3aKITIOUCHHSI,

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEIICTBA JUIS MPEICTABICHHS CYIIIECTBCHHBIX CBSI3CH
Y OTHOIICHUH B M3Y4aeMBIX OHMOJOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPECYUN Pa3HOTO
poJia, BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pazpabaThiBaTh IUIaH pEIICHHUs TMPOOJEeMbI ¢ y4€TOM aHalW3a HWMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEPHUATbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B JICITEILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IICIISIM,
OLICHUBATh PUCKH MOCIICICTBUI NEATEIbHOCTH,

KOOPJIMHUPOBATh M BBITOJHATE PabOTy B YCIOBUSAX PEATBHOIO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BbIe HCCIEI0BATEILCKHE TeHCTBUS:

BIIQJICTh HABBIKAMHU  Y4eOHO-HCCIICIOBATEIIBCKOM W TPOCKTHOW  JCSTEIHLHOCTH,
HaBbIKAMHU pa3pelieHus MpoOsieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOWCKY METOJIOB pEIICHUS MPAKTUYSCKUX 3a/a4y, MPUMCHCHHIO Pa3IMYHBIX METOJIOB
MO3HAHUS;

WCIOJIb30BaTh PA3JIUYHbBIC BUIBI JICATSIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €0
HUHTEPIpPETAINU, TPEOOPA30BAHUIO U MIPUMEHEHUIO B YUCOHBIX CUTYAIIHSIX, B TOM YHCJIC TIPU
CO3/IaHUH YYEOHBIX U COIMAITBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBI THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMH MTOHATHSAMHI U METOIaMHU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4ul B 00pa30BaTEIbHOMN JCSITEIBHOCTH U
KU3HCHHBIX CHTYaIUsIX;



BBISIBJISITH MPUUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BbIIBUIaTh
TUNOTE3y €€ pelleHUs,, HaXOJUTh apryMEHTHI JAJISl JI0KA3aTelIbCTBA CBOMX YTBEPXKICHHIA,
3aJlaBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATh IMOJYYCHHBIE B XOJI€ PEIICHHs 3aJaud pe3yJabTaTbl, KPUTUYECKH
OLICHUBATbh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYILIECTBIIATH 1IeJICHANIPABIICHHBIN MMOUCK MEepeHoca CPeACTB U CIOCOOOB JCHCTBUS B
npodeccHoHABHYIO Cpeny;

yMETb TMEpPEeHOCUTh 3HAHWS B TIO3HABATEIBHYIO M MPAKTHUECKyI0 oO0jacTu
KHU3HENEATSITbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE MJIEH, IMPEIJIaraTb OPUTHMHAIBHBIC MOAXOJbl U PEIHICHUs, CTaBUTh
poOGJIeMBI U 3a/1a4H, TOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHLCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAINK (TeKCTe yueOHOro nocoous,
HAYYHO-TIONYJISIPHOW ~ JUTEparype,  OHOJOTMYECKHX  CIIOBapsAX W CHPABOYHHKAX,
KOMITBIOTEPHBIX 0a3zax HaHHBIX, B VHTepHeTe), aHanmu3upoBaTh MHGOPMAIUIO Pa3IUYHBIX
BUJIOB H (OpPM TPENCTABICHHS, KPUTUYECKH OICHHWBATh €€ JOCTOBEPHOCTb H
HEMPOTUBOPEUNBOCTD;

(GbopMyIHpOBaTH 3aMpPOCHl U MPUMEHATh PA3JIMYHbIE METOJBI MPH TIOMCKE U 0TOOpE
Ouonoruueckoi nHGoOpMaIuu, HeOOXOAMMOI JIJIs BHITIOJIHEHUS YYEOHBIX 3a/1a4;

MpHUOOPETATH OIBIT UCTIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHMAJIBHYIO (OPMY TPEACTABICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

WCIIOJIb30BAaTh HAYYHBIA SI3bIK B Ka4eCTBE CPEACTBA MpU paboTe ¢ OMOJIOTHYECKON
uH(popMalel: MPUMEHITh XUMHUYECKUe, (PU3NUECKHe U MAaTEeMaTUYECKUE 3HAKU U CUMBOJIBI,
dbopmynbl, ab0OpeBuaTypy, HOMEHKIATYpY, HCHOJB30BaThb W IPEOOpPA30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BJIQJIETh HAaBBIKAMH DACMO3HABAHUS W 3aIIUTHl WHPOpManuu, HHPOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgJiaienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEeX cdepax >KW3HU, aKTHBHO Yy4YacTBOBATh B
JMajore WIM JUCKYCCHUM MO CYIIECTBY OOCYXJIaeMoi TeMbl (yMEHHUE 3aJaBaTh BOIPOCHI,
BBICKa3bIBaTh CY)XJCHHS OTHOCHTEIBHO BBIMIOJHEHUS IpeIiaraeMoil 3a/aud, YYHUTBHIBATh
HMHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYACTHUKOB TUAIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHUS, TIOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, NPEANOCHIIOK BO3HUKHOBEHMsSI KOH(MIMKTHBIX CHUTYyallil, yYMETb CMAT4arh
KOH(IMKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOaMU OOLIEHUS U B3aUMOACHUCTBUS, IOHUMATh HAMEPEHUS
IPYTUX JIOACH, TPOSIBISATh YBAXHUTEIHHOE OTHOIICHHE K COOECeIHWKY M B KOPPEKTHOU
¢dopme popMynupoBaTh CBOM BO3paKEHMUS;

pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C MCIIOJB30BAaHHEM SI3BIKOBBIX
CpPEACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh NMPEUMYILECTBA KOMAHIHONW M WHAWBUAYAJIbHOW pabOThHI
MpU peHIeHUH OMOJOTHYECKOW MpoOsieMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MHPUMEHEHUS
IPYNIOBBIX (hOPM B3auMOJCHCTBUS IPU PELICHUH Y4eOHOH 3a/1a4H;



BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEHCTBUIN C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXK/10T0 4JI€Ha KOJUIEKTHBA;

MIPUHUMATh IL€JIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTUKECHMIO: COCTABJIATH IUIAH JIEWCTBUM, PACIpPENENATh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YyaCTHHMKAa KOMaHJIbl B 0OLIUil
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
MIPAaKTUYECKOW 3HAYMMOCTH;

OCYILIECTBJIATh INO3UTHUBHOE CTPATErMUYECKOE IOBEICHUE B Pa3jIMYHBIX CUTYalUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaxeHHE, ObITh HMHUIIUATUBHBIM.

OgyajeHne YHMBEPCAJIBbHBIMH PeryJJsiTUBHBIMH e CTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIS BBIIBICHUS NMPOOIEM M HMX pEIICHUS B
KU3HEHHBIX U YUeOHBIX CUTYaIUsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUH IIETICBBIE M CMBICIIOBBIC YCTAaHOBKH B
CBOMX JEHCTBUSX M IMOCTYIKAax IO OTHOLICHHUIO K YKMBOM IMPUPOJE, CBOEMY 310POBBIO U
3/I0pPOBBIO OKPYXKAIOIIMX;

CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATEIIbHYIO  JESTENbHOCTb,  BBISBIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYIUPOBATH COOCTBEHHBIC 3aqaud B 00pa3oBaTEIIbHOM
JESATEIbHOCTH U JKU3HEHHBIX CUTYyAILUX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH pEIIEHUs MpoOJIeMbl € YYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTEHUII;

JlaBaTh OLEHKY HOBBIM CUTYaIlHUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieJlaTh OCO3HAHHBIA BBIOOp, apryMEeHTUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTHb 32
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO HIMPOKON SPYAUIMH B Pa3HBIX
o0acTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JAESITEIBbHOCTD, OLIEHUBAThH
COOTBETCTBHUE PE3YJILTATOB LEIISIM;

BJIJIETh HABbIKAMU IIO3HABATENIbHON pe(JeKcuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, MX PE3yJbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh
npuémbl pediekcrn AJis OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsI U APYTHX:

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMINOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmernsie pe3ynbTaThl ocBoeHHs mporpamMbl COO mo Ouonoruu Ha 0a3o0BOM
YpOBHE BKJIIOHAIOT crienuduueckue A yueoHoro npeamera «buonorusy HaydHblEe 3HAHUS,
YMEHHUS U CHOCOOBI JEHCTBHI MO OCBOCHHIO, MHTEPIIPETALMH U MPEoOpa30BaHUIO 3HAHMIA,
BUJIbI JESITENLHOCTU MO TMOJYyYEHUI0 HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHUI B Pa3IUYHBIX



YUEOHBIX CUTYaIUsX, @ TAK)KE B PEabHbBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ OHOJIOTHEl.
B nporpammMe npeaMeTHbIe pe3yNIbTaThl MPEACTABICHBI IO roJaM 00yueHHsI.

IIpenmetHble pe3ynbTaThl OcBOeHMsI yueOHoro mpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJOIMM B CHCTEME HAyYHOI'O 3HAaHUS
€CTEeCTBEHHBIX HAyK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MUpA
U HayyHOIO0 MHPOBO33PEHUS, O BKJIA/JE POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTHH, (QYHKIMOHATIBHONH T'PAMOTHOCTH YeNIOBEKa JIJISl PEIICHUs KU3HEHHBIX
3azad4;

YMEHHUE pacKpbIBaTh COAEpKAHUE OHOJIOIMUECKUX TEPMUHOB U IOHATUN: JKU3Hb,
KJIETKa, OpraHu3M, Meradbosin3M (OOMEH BEIIEeCTB U IIpEeBpallleHHue 3HEPruu), rOMeocTas
(camoperyinsuus), YpPOBHEBas OpraHu3alldsg JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penponyKIus), HaCIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHUE H3JlaraTh OMOJOrMYeCKHe TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHA,
LIEHTpaJbHas JorMa MOJEKYIsApHOU Oumosorun), 3akonsl (I'. Mennaens, T. Moprana, H. .
BaBuiioBa) u yueHus (0 LEHTpaX MHOrooOpasus U MPOMCXOKJIEHUS KYJIbTYPHBIX pPacTEHUUN
H. 1. BaBuiioBa), onpeesisaTh TpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METO/IaMU HAyYHOT'0 ITO3HAHUS B OMOJIOTUU: HAOII0CHUE U ONIMCAHNE
KMBBIX CHCTEM, IIPOLIECCOB M SBJCHUMN, OpraHu3alus W IPOBEACHUE OHOIOIMYECKOIro
9KCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIY HCCIIETYyEMbIMU
BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CyLIECTBEHHBIEC IPU3HAKH BUPYCOB, KJIETOK IIPOKAPHOT U 3YKApHOT,
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOEHHOCTH TIPOILIECCOB: OOMEHa
BEIIECTB W TPEBpALleHHUs DJHEpruu B KIETKe, (OTOCUHTE3a, IUIACTHMYECKOrO0 U
9HEPreTUYecKOro 0OMeHa, XeMOCUHTE3a, MUTO3a, MEH03a, OIIOI0TBOPEHHUS, PA3MHOKEHNUS,
UH/IMBUYyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTI€He3);

YMEHHE IIPUMEHSTH [IOJIyYE€HHbIE 3HAHUS I OObSICHEHUS OMOJIOIMYECKHUX MPOLIECCOB
U SBICHUM, IUI1 NPUHATHS NPAKTUYECKUX PEIIECHUH B IOBCEAHEBHOW JXM3HU C LEJIBIO
oOecnieueHrs 0€30MaCHOCTM CBOETO 3[0pOBbS U 370POBbSI  OKPY)KAIOLIUX JIIOJIEH,
COOJIFOJICHHUsSI HOPM T'PaMOTHOT'O MOBEJCHMS B OKPYXKalolleil MpUpoAHO# cpene, MOHMMaHue
HEO0OXOJIMMOCTH HCHOJb30BAaHUS JIOCTH)KEHUN COBPEMEHHOM OMOJIOTMH M OMOTEXHOJIOTUH
JUI paliMOHAIbHOIO IPUPOIOTIOIB30BaAHUS;

YMEHHE pellaTh 3JIEeMEHTAapHble T'€HETUYECKHE 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpEUIMBaHME, CLEIUICHHOE HaclleZIOBaHUE, COCTaBIATh CXEMbl MOHOTMOPHUIHOTO
CKpEILMBaHU JUIs MIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JIa00OpPAaTOPHBIE U MPAKTUYECKHE paboThl, COOMOAATh MTpaBUiIa IPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOIIOTHYECKOTO
CoJiepKaHusl, BKIIOYAIOUIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX MCTOYHUKOB (CpeacTBa
MaccoBOoi  MH(OpMAIMKM, HAYYHO-TIOMYJSPHbIE  MaTepHuajbl), STUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

yYMEHHE cO3[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Ias
OMOJOrMYecKyl0 HWH(GOpPMAIlMI0O W3 HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenMeTrHbie pe3yibTaThl OCBOEHHsI ydyeOHoro mpenmera «buonorus» é 11 kaacce
JOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE W POJIU OMOJOTHMU B CHCTEME HAy4YHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAayYHOW KapTUHBI MHUpa
U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHX M 3apyOeKHBIX Y4YEHBIX-OHMOJIOrOB B



pa3BuTHE OMOJOrMH, (QYHKIHMOHAJIBHON TPAMOTHOCTH YEJIOBEKA Ul PEIIEHHs >KU3HEHHBIX
3ajay;

YMEHHUE pacKpbIBaTh COJEpKaHUE OUOJIOTMYECKUX TEPMUHOB U IOHATHHA: BUJ,
MOMYJSAUS, TEHOQOHM, HBOJIONMS, JABWXKYIHME CHiIbl  ((PakTOpbI)  HBOJIOIHH,
IIPUCIIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHKE, SKOJIOIHUECKHE (DAKTOPBI, IKOCUCTEMA,
MPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTbI, IeNu MUTaHWsA, OKOJIOTHYECKas MUPaMUaa,
ouoreorieHo3, buochepa;

yMEHHUE WH3Jlarath OuosorHuecKkue Teopuu (dBoironuoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUS IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoblieBoro cxoacraa K.
M. bapa, uepenoBanus TIaBHBIX HanpasiieHu# u nyrei spomonuu A. H. CeBeprioBa, yueHus
o Ouochepe B. WM. BepHanckoro), ompenensts TpaHULbl UX NPUMEHUMOCTH K JKUBBIM
CUCTEMaM,;

YMEHHUE BJIJIETh METOAAMU HAYYHOT'O ITO3HAHMsI B OMOJIOTUU: HAOII0IEHUE U OIIMCaHHe
KHUBBIX CHCTEM, INPOLIECCOB M SBJICHUN, OpraHu3alUs W MPOBEACHUE OHOIOTMYECKOTrO
HKCIEPUMEHTA, BbIABUKCHHE TUIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY MCCIETyEeMbIMU
BEIIMYMHAMH, OOBSICHEHHUE TOJYUYCHHBIX PE3yJIbTaTOB, UCIIONB30BAHHBIX HAYYHBIX TOHSTHH,
TEOpHil U 3aKOHOB, YMEHHE J€IaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJbTaTOB;

YMEHHE BBLICIATh CYNIECTBEHHBIC IMPHU3HAKH CTPOCHHUS OWOJIIOTHYECKUX OOBEKTOB:
BUJIOB, NOMYJISALUH, POJYIIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOI€OL[EHO30B U IKOCHCTEM,
0COOEHHOCTH TIPOLECCOB: HACIEICTBEHHOH M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHusi, MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JNEHCTBUS IKOJIOTMYECKUX (aKTOPOB
Ha OpraHU3Mbl, MEPEHOCa BELIECTB U IOTOKAa AHEPrUM B SKOCUCTEMAX, AHTPONOIEHHBIX
U3MEHEHHMH B 9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHUE PUMEHSATH MOJyYeHHbIE 3HAHUS U1 OOBACHEHHUs OMOJIOTMYECKUX MPOLIECCOB
W SIBICHUH, A TIPUHATHS TPAKTHYECKUX PEHICHHH B TOBCEIHEBHOW JKHU3HU C IEINBIO
obecrieyeHrss 0€30MaCHOCTH CBOETO 3J0POBbS M 3I0POBbS  OKPYXKAIOIIMX JIIOJEH,
COOJIIOJICHHUST HOPM TPAaMOTHOTO TOBEJCHHS B OKPYKAIOIIEH MPUPOAHON cpefe, MOHNMaHNE
HEOO0XOAMMOCTH HMCIIOJIb30BaHMsI JOCTH)KEHUI COBPEMEHHOM OMOJIOTMU JUIsl pallMOHAIbHOTO
MIPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 3a7aul, COCTaBIATh CXEMBbl IIepeHoca
BELIECTB U SHEPTUU B KOcHcTeMax (LeNH MUTaHus);

YMEHHE BBINOJHATH J1a0OPAaTOPHBIE U MPAKTUYECKHE paboThl, COOMIOAATh MTpaBUiIa pU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPNPETHPOBATH MH(POPMALINIO OHOIOTUYECKOTO
CoJiepKaHusl, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpeAcTBa
MaccoBOi WH(pOpMalMK, HAay4yHO-TOMYJISIPHbIE MaTepUallbl), paccMaTpUBaTh TIJ0OAJIbHBIE
9KOJIOTMUECKHUE TPOOJEMBbl COBPEMEHHOCTH, (OpMHpOBaTH IO OTHOIIEHHIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIeHHs, 00001Iast
OMOJIOTNYECKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHATUMHBIN anmapaT OUOJIOTHH.
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