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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUECKYIO OCHOBY JJIS OIpEACTICHHS
MOIXOJ0B K (opMHUpOBaHUIO coaepkaHUs ydeOHOTro mnpeamera «bUONMOTHS» COCTaBHIIM:
koHuenryanbHbie nojoxkeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJI€H, COIEp>KaHMs,
pe3ynbTatoB 00ydyeHHs M TpeOOBaHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
o0IIMX IEsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit @eneparun, a Takxe MOJIOKEHUs 0 crennduke ONOIOTHH,
e 3HAUECHUWU B TIO3HAHMM YXKUBOM MPHUPOABI M 0OECIEUEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOXKEHHSM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[IporpamMma no Gumosyoruu JagT MpeacTaBiIeHue O LesX, 00 o0mel cTrpaTeruu o0ydeHus,
BOCIIMTAHMUS M Pa3BUTUS O0O0ydYarolIMXCs cpeAcTBaMH YydyeOHoro mnpeamera «buomnorusy,
ompezenseTr o0s3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, paclpeaeicHue Io
paszenaM M TeMaM, PEKOMEHIYEeMYIO IOCIIEeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOro Marepuania ¢
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIBLHOTO MpoIlecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXxCsl.

B nporpamme mno OHOJOTMU TakK€ YUMUTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylbTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIHLHOU NEATEIHbHOCTH/ydeOHBIX AEUCTBHI 00yUJarONIuXCcs O
OCBOCHHIO COJICPYKAHUS OMOJIOTMYECKOTO 00pa30BaHMUs.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIli ypOBEHb) peaan30BaH MPUHITUT
MPEEMCTBEHHOCTH B W3Y4YeHMH Owuonorud, Omaromaps dYemy B HEH mIpocMaTpuUBaeTcs
HANPaBIEHHOCTh HA PAa3BUTHUE 3HAHW, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMl  JMYHOCTH, DSKOJOTUYECKOIO  MBIIUICHHUS,
MPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYKaroen
npupoaHoii cpene. IlosTomy Hapsigy ¢ H3ydeHUEM OOIMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWUI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
IPOLIECCOB B MpOrpaMMe IO OWOJOTHM YJEJNIEHO BHUMAaHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUU B MIOBCEHEBHOM JKU3HU JJISl pEIlIeHUs MPUKJIAJIHbIX 3a/1a4, B TOM YKcie: TpopUiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YelOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeJIECO00Pa3HOT0 MOBEJCHUS B OKPYXKAIOIIeH MPHUPOIHOMN cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMaHHS K MPUKIATHOW HANPaABICHHOCTH y4eOHOIO
npeaMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHN ISl PEIleHUs
OJIHOM M3 aKTyallbHBIX 3a/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oiaraet
dbopMupoBaHre y OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOTI'O MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxHoe MecTo. OnHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHUA O HAy4YHON KapTUHE MUDA,
pacupsieT ¥ 00001IaeT 3HAHHS O KHUBOK MPUPOJE, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMyl M OHBOJIIOLMH, CO3AaET YCJIOBUS [UIs: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOrO M 0Oe30macHOro oOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJC U YESTIOBEKY.

Bonpimioe 3HaueHWe OWOJOTHS WMEET TaKXKe Mg PEHICHUS BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 33J1ay CPeHEro o0Iero oopa3oBaHus, cConuaau3anuu ooyJyaromuxcs. M3ydenune



Oouosoruun obecrieunBaeT YCIIOBHS TUTSt dbopMHupoBaHHS MHTEJUICKTYyaJIbHBIX,
KOMMYHHKAITUOHHBIX W MH(GOPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUN C MPEICTAaBICHUSIMH W3 APYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHble MOT0XKEHHUS O MPeAHA3HAYEHUU Y4eOHOTrO
npenmera «buonorus» COCTaBUIM OCHOBY [UIsl ONpPENENCHHUs MOAXOI0B K OTOOpy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TIPEICTABICHHOIO B MTPOrpaMMe TI0 OUOJIOTHH.

OTt60p conepkanust yaeOHOro ipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM 00yYaroIIUecs TOJIAKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HaUUMbIe I (opMHUpOBaHUS OOIIEH KYIbTYpbl, ONpEIesoue
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKAIOIIEH NPUPOTHOU cpele, BOCTpEOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocob0e MeCcTo B ATOW CHCTEME 3HAaHUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QopMHUpOBaHUS
MPEJCTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U I[€HHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJECpXKaHUS y4eOHOro Marepwajia B MporpaMMe IO OWOJOTHH
OCYIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TMPUPOABI, O €€ YPOBHEBOM OpraHu3allud WU JBOJIOLMH. B COOTBETCTBHM C 3TUM B
CTpYKType y4eOHOTro mnpeamera «BHONOTHs» BBIIEICHBI CIEAYIONINE COAEpIKAaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl HAyYHOTO MO3HAHUY, «KileTka Kak OMONOrHYecKas CUCTEMAY,
«Opranusm Kak Ouonoruyeckas cucremay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJIOLINS )KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI».

Henp u3yuyenuss ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
O0y4JaloImMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOTO paHra v NpuoOpeTeHre YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHONIEHUH O00BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

Joctrxkenne menu u3ydeHus ydeOHoro mpemmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl peIICHUEM CIeTYIOIUX 3a/1a4:

OCBOEHHE OOYYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBWiIax, CIY>KallMX OCHOBOHM Uisi (opMHpOBaHUS
MPEJICTABICHUA O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYYHOTO IO3HAHUS,
CTPOCHUH, MHOTOOOpa3MM U OCOOCHHOCTSIX JXUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3AIINU,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dbopMupoBaHue y 00yd4aromuxcs MO3HABATEIbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaMM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB,
U7 U TOIXOIOB K H3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTAHOBJICHHE Yy oOOydJaromuxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUIH OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, MOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM KHBOWU MPHUPOJIEI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOMIOEHUS STHYECKUX HOPM TIPU MPOBEICHUN
OHMOJOTHYECKHUX UCCIIEJOBAHMUI;

OCO3HAHHE LIEHHOCTH OMOJOTMYECKUX 3HAHHWM Il MOBBIIIEHHS] YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJHEBHOW J>KU3HU JUISL OLCHKU
MOCJIECTBUIM CBOEH JAEATENIbHOCTU IO OTHOIICHHIO K OKpYXaroled cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOJICHUE Mep MPO(PUIAKTHKH 3a00IeBaHHH.

B cucreme cpeanero oOmiero oobpazoanusi «buosiorus», nzydaemas Ha 0a30BOM ypOBHE,
SBIISICTCSL 00sI3aTEILHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYUHBIE ITPEIMETHI.

Jns u3ydeHus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIero 00pa3oBaHHs OTBOIUTCS
67 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 33 gaca (1 gac B Henenio).

COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKAMU U JIPYTHMHU
€CTECTBCHHBIMU HayKaMH, (uiocopuei, 3TUKOW, ICTETUKOW W TpaBoM. Poibs Ouosnoruu B
dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaAYK.

MeTo/1bl TO3HAHUS KUBOUM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OMKMCAHUE, U3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

[IpakTtuueckass pabora Ne 1. «lcmonb3oBaHWE pa3IMYHBIX METOAOB TPH H3YYCHUH
OHOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

Kupbie cuctembl (OMOCUCTEMBI) KakK MpeaMET H3yueHus Ouonoruu. OTIHYUE KHUBBIX
CUCTEM OT HEOPTaHWYECKOU MPUPO/IBI.

CgoiictBa OwocucteM U HX pa3zHooOpa3ue. YPOBHU OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHW3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKU ), OMOC(hEPHBIH.

JdemoncTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHH OpraHU3AIMU KUBOU
PUPOIBI.

O6opynosanue: moaens Monekynbl JJHK.

Tema 3. XuMH4ecKHUil COCTAaB M CTPOCHHUE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKHM.  XHUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepasibHbIE BEILIECTBA.

OyHKIMM BOJBI M MUHEpAIbHBIX BelleCTB B KieTke. [logaepkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 0€IKOB. AMHHOKHCIOTH — MOHOMEPHI OenkoB. HezameHumbIe
U 3aMEHUMBbIE AMUHOKUCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GyHKIUN OEIKOB.



®depMmeHThI — OmoJornueckue kKaranuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuus  (pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJIN3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TJIFOKO3a, puO03a 1 Ie30KCHpu003a), Aucaxapuasl (caxaposa,
JAaKTO3a) W ToJucaxapuibl (Kpaxmaj, TJIMKOTEH, Ie/UII0Io3a). buonorndyeckue GyHKIIHH
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepunasl, ¢ochonunuapl, crepouasl. [uapopunbHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHKOB YHEPTUU.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneornasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne um ¢ynkuun PHK. Bumet PHK. AT®: crpoenue u
byHKINH.

[utosmoruss — Hayka o kjeTke. KinetouHnas Tteopuss — mpuMep B3aMMOACHCTBHUS UIEH U
(dakTOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KIECTKH.

Kietka kak menoctHas xwuBas cucreMa. OOIue MpU3HAKY KIETOK: 3aMKHYTasi Hapy>KHas
MeMOpana, monekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oernka.

Tunsl KIETOK: dSyKapuoTHyeckas U mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyecko kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tnazmarnueckass memOpaHa, e€ cBoiicTBa W (GyHKmmu. l[luTormmasma w €€ OpraHouIb.
OnnomemOpanubie opranouasl kiaetku: JI1C, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHOWbl KJIETKH: MHUTOXOHJAPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Bunaer mnactun. HememOpaHHble OpraHouabl KJIETKU: PUOOCOMBI, KIIETOUHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKU. DYHKIIMM OpraHOUI0B KJIETKU. BKiIroueHus.

Snpo — peryasaTopHblil neHTp kieTku. CTpoeHue spa: siaepHas 0007104Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KJIETKE.

JdemoncTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammbl:  «PacnipenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacnpeneneHrne XuMHYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuupbl u cxemsl: «[leproanueckas TabnuLa XMUMHUYECKHX JIIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOAB», «buocunTes Oenka», «CTpoeHue MoneKkyibl Oenkay, «CTpoeHue GpepmMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynsl AT®O», «CTpoeHHne 3yKapuoTHYECKON
KJIeTKn», «CTpOe€HHE MKXUBOTHOW KIETKW», «CTpOEHHE pacTUTENIbHON KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIETKNY, «CTpOCHHE siApa KIETKNY, «Y TIEBOABDY, «JIUmuab.

ObopynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyJOBaHWE Uil NPOBEACHHS HaOIIONCHUM,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYecKHe padoThI:

Jlaboparopuast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WA KaTaaas3bl)y.

JlaGopatopnast padora Ne 2. «M3ydeHHme CTpOEHHUS KJIETOK pacCTEHUH, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U X OMUCAHHEY.



Tema 4. ' KuznenesareJLHOCTDL KJIETKH.

OOMeH BeIiecTB, WIM METa0Omu3M. AcCUMUIAIUS  (TUIACTUYECKHH OOMEH) u
TUCCUMIIALINS (DHEPreTHUECKUii 00MEH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOGHBIN U reTepoTpodHbid. Pons depMeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBass Haszbl (¢orocuHTe3a. Peakuumu ¢doTtocuHTe3A.
DddexkTuBHOCTL (hOoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briiusaue ycnoBuit
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OaKTepuu. 3HAUCHHE XEMOCHHTe3a ISl KU3HU Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PaciieruieHwe  BemecTB,  BBIACICHHE U
aKKyMYJINPOBAaHHME SHEPTUU B KJIETKe. DTalbl d3HepreTuyeckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucmopomHoe OKuCIeHWE, WIM KIeTouyHoe aAbixanue. OKuCIUTEThHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarnus
reHeTH4YecKol mHpopMmanuu B KiIeTKe. [ €eHeTHUeCKUi KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasanuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocrHTe3e Oernka.

Heknerounsie Qopmbl xku3Hu — BHpYChL. Mcropuss oTkpeitus BupycoB (/1. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUpPYycoB. bakrepnodaru. bonesnn
pacTeHwmid, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBACMbIC BHpycaMu. Bupyc nMMmyHoneunuTa yenoBexa

(BUY) — Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpHUILHMSA, peBepTa3a M HHTErpasa.
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.
JdemoncTpanum:

Hoptpersi: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumet  w cxembl: «Tumbl  muTaHus», «Mertabonu3amy»,  «MHUTOXOHIPHUSY,
«JHepreTnueckuii oomMeH», «Xmopormiact», «Dorocuntes», «Ctpoenne JIHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckmii kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbId 1MKn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanusa JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenne JIHK u tpanckpumnims», «buocunrtes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM >KU3HEHHBIM LUK Kietku. MHTepdaza m mwuros. Ilporecchl,
nporekatomue B uHTepdase. Permmukamus — peaknus marpudydoro cuure3a JJHK. Crtpoenue
XpoMocoM. XpOMOCOMHBI Ha0Op — KapWOTHUIl. J[MIUIOWTHBIM W TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune wierkn — muto3. Cramum murtosa. [lpomecchl, Mpoucxopsume Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rubens KISTKH — allonTo3.

@opMBI  pa3MHOKCHHSI OpPraHHM3MOB: Oecroioe W TMOJIoBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIeJICHHE HaJlBOe€, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLIUH.



[TonoBoe pa3MHOKEHHUE, €T0 OTJINYUS OT OECIONOrO.

Meiio3. Cragun Mmeiosa. Ilponeccsl, nmpoucxonsamue Ha craausx Mmeiosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeHo03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [1o/10BBIE *Kene3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SULEKTIeTKa) — CchepMaToreHe3 u  oBoreHe3. (OcoOEHHOCTHM CTPOEHUS SIMLEKICTOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATILHOTO PA3BUTHUSI Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranorene3. [TocToMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpenpsl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoncTpanum:

Tabmumpl u cxembl: «@OpMbI pa3MHOKEHHSI OPTAHU3MOBY, «J[BOITHOE OIJIOIOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIETOUHBINA ITMKI,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsamoe n HenpsMoe pa3BUTHE», «l'aMeToreHes y
MJIEKOIUTAOIINX U YeJIoBeKa», «OCHOBHBIE CTAINA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpormpenaparsl «CrepMaTo30Hibl MIIEKOIUTAIOIIET0»,
«Siueknerka wmiekonuTarouero», «KapuokuHes B KJIETKaX KOpEIIKAa JyKay», MarHUTHas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoOMOCOMBI.

JlaGopaTopHble H MpaKkTH4YecKue padoThbl:

JlaGopaTtopnas pabora Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

Jlaboparopnass pabotra Ne 4. «V3yueHue CTpPOEHUS TMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHM3MOB.

IIpenmer u 3amaum reHeruku. HMcropus pa3BUTHS TEHETUKU. Ponb LUTONOrMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCcCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolnbl TEeHETUKH (TMOPHUI0JIOrMYECKUi, LHUTOT€HETUYECKUI, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpeIlMBaHUM.

3aKOHOMEPHOCTH  HAacleAOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennaenem.
MonorubpuaHoe CKpeuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JTOMUHUPOBAHUA. 3aKOH paclleruieHus NOpu3HakoB. ['mmore3a uyucToThl ramer. l[lonHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpenMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTHyeckne OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEe CKpellBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIeTICHHs TE€HOTHUIIa OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o CUEIUIGHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue cienienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.



I'enernka mosia. XpoMOCOMHOE OINpEEICHHUE MoJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omorameTHble U reTreporameTHble OpraHu3Mbl. HaclienmoBaHue MNpPU3HAKOB, CLEIJICHHBIX C
MOJIOM.

N3meHunBOCTh. BHibl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALIUOHHOW H3MEHUYMBOCTH.
Bapuanuonsslii psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIC MPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAN(PUKANMOHHONW N3MEHYNUBOCTH.

HacnencTBenHas, iy reHOTUNHUYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHUHUBOCTD.
Meiio3 W T1OJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
U3MEHYUBOCTh. Kiaccudukanusi myranuid: TeHHbIe, XPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYMHBI MyTalii. MyTareHsnbsie (akTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3meHurBocty H. M. BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBexa. Kapuorumn uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETHUYECKUN, OHOXUMHUYECKUH, MOIEKYISPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHEe TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUPOBaHKUE, B ToM uucie ¢ nomompio [TI[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelloBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTUBHbIE MyTanud. CTBOJOBBIC KIETKH.
[Tpunumne! 310poBOro 00pasza >KU3HU, AUATHOCTUKH, MPOPUIAKTUKHI U JICYCHHUS] T€HETUYECKUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEIAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHU YETIOBEKA.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckwnii, H. Y. BaBuiios.

Tabmuier u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 UTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«Jdurubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpELIMBAHUI,
«Metio3y, «B3zanmoaeicTBie ajmielibHbIX T€HOBY», «['eHeTH4YecKue KapThl PaCTEHHH, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBAHUS, CIEIUICHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka ¥ IKHBOTHBIX», «Bumbl wu3MeHunBoCcTHY», «MoaudukanmoHHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gaxropay, «'eHeTHKa Tpymnn KpoBu», «MyTalllioHHas
U3MEHYUBOCTBY.

O6opynoBanue: Monaenu-ammiukanuu «MoHoruOpuaHOe CcKpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOI H
Mukpornpenapar «JIpozodumray (Hopma, myranuu GopMbl KpPbUIHEB U OKPACKH Tena), repoapuit
«["opox moceBHOW.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(HUIIBI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopnast pabora Ne 6. «3ydeHne Moau(pUKAIIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopatopnass pabGora Ne 7. «AHanu3 MyTauMid Yy Jpo30pHIbI Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi KaKk HayKa U Mpouecc. 3apoKICHHUE CEIEKIMU U ToMecTukamus. Yuenue H. M.
BaBuioBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHHid. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, ILITAMM.

CoBpeMeHHbBIE METObI CENEKIIMU. MacCOBBI M WHAWBUAYATbHBI OTOOPHI B CEIICKITUU
pactenuii U KUBOTHBIX. O1leHKa 3KCTepbepa. bIn3KkopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucras nuHUsA. CKpelMBaHWE YUCTBIX JHHUNA. [erepo3uc, wuim ruOpuaHas Cuia.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuamsanmus U e€  yCrexw.
NckycCcTBEHHBIN MyTareHe3 W IMOJYYEHHUE MOJUIUIONIOB. J[OCTHXKEHUS CEJNEKIIMU PaCcTeHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciip IpPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTalbl CO3JaHUS
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Kierounass umxenepus. Kietounble
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BBICOKOIPOLYKTHUBHBIX
CETbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeCKue mpobiembl. MO —
TeHETUYECKU MOIU(PHUIUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. U. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuipel u cxembl: kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuii», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
TE€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYJISDKH TUIOAOB U KOPHEIJIOJOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenwii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS.

JlaGopaTopHble H MpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU pAacTeHUIl U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHILMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN y4acTOK, B TEIUTUYHOE
XO035ICTBO, JTA00PATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosrOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. IJBOJIOIMOHHAA TEOpUS U €&
MecTO B OMOJI0rHH. BiusHue 3BOMIOIIMOHHON TE€OPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBuzerenbcrBa 3Bomtonuu. [lameoHTonornueckue: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JleTonucu, nepexoausie ¢popmbl. bruoreorpaduueckue: cxoacTBo
U paznuure GayH u HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi 3MOPHOHOB pPa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYAUMEHTAapHbIE OpPTaHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX MTyTeH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKyle CHJIbl  3BOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNéHHas HW3MEHYUBOCTb, OOphOa 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE OJIOKECHHUS.

MuxkposBosmtonus. [Tomynsiius kak eAMHUIA BUAA U SBOJIOLNH.



JBwxkymmue cuiabl ((pakTophl) SBOJIONMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIecc U
KOMOWHATUBHAS W3MEHUYUBOCTh. [lomymsiuoHHBIE BOJHBI u Jpelid renoB. U3omsuus u
MUTpAIHs.

EcrecTBenHbIit 0TOOp — Hamparisitouuii (aktop sBomonnn. DopMbBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Ipumepsl nmpucnocodaeHuit
y opranu3MoB. ApoMop(h03bl ¥ UIUO0A AT TAIIHH.

Bun wu Bumoo6OpaszoBanme. Kputepum Buma. OcHOBHbIE (GOpMBI BHUI000pa30BAHMS:
reorpaduyeckoe, 3KOJI0rH4ecKoe.

Makposomrorusi. @opMbl 3BOTIONMK: (UIETUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3Bomonuu.

[TpoucxoxneHue oT HeCIeMATN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienuanu3anys. AxanTuBHas paguaIius.
JdemoncTpanum:

Hoprpersl: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepios.

Tabmumpl u cxembl: «Pa3BuTue oOpraHmyeckoro Mupa Ha 3emie», «3apoabIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYyIIECTBOBaHUEY,
«EctectBenHblit  0TOOp», «MHOrooOpazue COpTOB pacTeHuil», «MHoroobpasue Mmopox
JKUBOTHBIX», «ITomynsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Mnnoananranun», «OOmas aereHepanus», «/[Bmwkymme cuimbl 3Bomtonuny, «Kaprta-cxema
mapiipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «IIpucnocobieHHOCTD
Opranu3MoBy, «l eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPaCKH, HaOOp IUIOAO0B U
ceMsiH, Kosutekuus «[IpuMepsl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIONUNY», 00bEMHAs MozeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KoJuieKiusi «DOpMBI COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTEHMI», Mozenp anmminkanus «llepexkpéct XxpomMocom», BIIaKHBIE MpernapaThl
«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH Tela).

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopaTopnass pab6ora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KHU3HU Ha 3emJie.

JlonayuyHble MpeACTaBIEHUS O 3apOKIACHUU XKU3HU. HaydHble rMnoTe3pl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHCHepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMHUYECKOW 3Bomronu. HadanpHble sTanel Ouonorunueckoit sBomoonmn. [ unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIJIETKU. [IepBble KIETKH U UX
3BoItoLHsL. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emsie mo 3pam u nepuojam. Karapxeill. Apxelickas u
npoTtepo3oiickas dpbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJTYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3olickas apa u €€ nepuo/ipl: NajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.



XapakTepucTuKa KJIMMaTa M TeoJIOTMYeCKUX MpoieccoB. OCHOBHbBIE 3Tallbl 3BOIOLUHI
pPACTUTENFHOTO M KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHid W KUBOTHBIX. l[losiBreHwue,
paciBeT ¥ BRIMUPAHUE TPYIII KUBBIX OPTraHNU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BoJiolUUd. OCHOBHBIE CUCTEMATHYECKUE
TPyMIbI OPTaHU3MOB.

OBOJIIOIMSL  YeJIOBeKa. AHTpONOJOrus Kak Hayka. Pa3Buthe mpeacTaBieHHl o
MPOUCXOKICHUH YesloBeKa. MeTo bl nu3yueHus antponorene3a. CxoACTBa U pa3inyus YyeloBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

Jewxkymme cunbl  (pakTtopsl) aHTpomoreHe3a. HacnencTBeHHass HW3MEHUMBOCTD U
ecTecTBeHHBIN 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYIU TPy/a, MBIIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIIMM YEJIOBEKA: ABCTPAJOMUTEKH, UeEIOBEK yMENbIH,
UYenoBexk mnpsmoxondmmii, YenoBek HeaHaepTainbckuid, YenoBek pasymubiii. Haxonku
MCKOMIAeMBIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTPAaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBINHME pachl: €BPOINEOUHAs (€Bpa3Hiickasi), HETPO-
aBcTpajionsiHas  (dPKBaTOpUalbHAsI), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHcKas).  YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIEH YEeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[TopTpetsi: @. Penu, JI. [Tactep, A. U. Onmapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! 1 cxembl: «Bo3nukHoBeHue COIHEUHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIIETKa»,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mMupay», «CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHUs
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJOK
IIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHenmne moan», «/IpesHue moau», «llepsble
COBpPEMEHHBIE JII0IN», «UelloBeuecKue pachi.

O6GopynoBanue: wmysku  «l[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CICNKU WM U300paKeHHs] KaMEHHBIX OpyIuil
NEepBOOBITHOTO YenoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHojIoruyeckas tabiauia,
KoJuIeKIUs «DOpPMBbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[TpakTuueckas padora Ne 1. «/3ydeHue ucCKkomaeMbIX OCTATKOB PacCTCHUHN M KMBOTHBIX B
KOJUICKLIUSAX Y.

DKCKypcusi «IBOJNIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WIIH
KpaeBeIUECKU My3€il).

Tema 3. Opranusmbl 4 OKPY KaK0OLIas cpeaa.

OKOJIOTHSl KakK Hayka. 3aJauyd W pa3fielibl  3KOJIOrMU. MeToabsl 3IKOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3JyIIHas,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonornyeckue Qaxrtopbl. Kmaccudukanust skonoruyeckux (GpakropoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOTeHHBIC. J[elicTBHE YKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeCTBHIO a0NOTHYECKUX (aKkTOpoB. buosornyeckue puTMsl.



buotnueckne  ¢dakTopel. Buumbl OHOTMYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyain3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpadu3M. 3HaueHHe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyasiuu. OCHOBHBIE IIOKa3aTead TMOMYJISALNU:
YHUCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, Murpanus. JruHaMuKa
YUCIIEHHOCTH TOMYJISIIIAY U € PeryJsius.

JdemoncTpanum:

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

Tabmuer 1 cxeMbl: kapta «[Ipupogabie 30HBI 3eminy, «Cpenbl OOUTaHHUS OPTaHU3MOBY,
«Dotomnepuoguzmy, «l[lomynsamun», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOMYJSIUN
uHpy3opun-Tydenprny, «lumesbie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUIN U3 Pa3HBIX MECT
0oOUTaHUSD».

JlaGopaTtopHnast pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYyCay.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0uiecTBa M 3KOJIOTHYECKHE CUCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHO3a:  BHJIOBasd,
MIPOCTpPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-qomuHaHThl. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKHEe CcUCTeMbl (dKocucTeMbl). [loHsiTHE 00 »KOCHCTeMe W OHOTEOIEeHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI OJKOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTBHI, pPEIYIECHTHI
KpyroBopoT BemecTB W MOTOK SHEPrUU B OIKOcUCTeMe. Tpodudeckue (MHUIIEBBIC) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTeNud JKOCHCTEMBI: Onomacca,
OPOAYKIMS. OKOJOTHYECKHE NHUpaMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoicCTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAMOpETYIIsiLus, pazButue. CyKieccus.

[Ipupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WIH
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. ¥YpOO3IKocHCTeMBl. bronornueckoe u
XO03s5ICTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QpyHkuuu. OcoOeHHOCTH OHOc(hepbl Kak TiI00aTbHONW IKOCHCTEMBI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHUUYECKHE ITUKIIBI 3JEMEHTOB (yTiepojia, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiau. AHTpOnOreHHbIE U3MeHeHus B Ouocdepe. ['mobanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJIBI U yenoBedecTBa. CoxpaHeHne OuopazHooOpas3usi Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHAIBHOTO YIPaBICHHs MPUPOJHBIMU peCypcaMu U UX
UCTIONIb30BaHue. JlocTiKeHUs: OMOIOTHH U OXpaHa MIPUPOIBI.

JdemoncTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «[lumeBbie nienuy, «buoreHo3: coctaB u cTpykTrypay, «lIpupomHbie
coobOmecTBay, «llemu mnuTanus», «OKomormueckas mnupamuga», «buochepa u yenoBek»,



«JKocucTteMa IMIMUPOKOJMCTBEHHOTO Jieca», «IDKOCHUCTEMAa XBOWHOTO Jjeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOIIOT€HHBIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenmas
cocTagisitonas 6uocdepnn», «DakTophl Aerpaganuu mousy, «llapaukoBeril aGdhexT, «DakTops
paauoakTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa onochepo», «Pacnpoctpanenue
XKHU3HH B Onocdepe», «O30HOBBINH 3KkpaH Omocheps», «KpyroBopor yrieponga B OGuocheper,
«KpyroBopot a3ota B mpupoae».

O6GopynoBaHue: MOJIEJIb-aIIIINKALHS «Tunnunsie OHOLICHO3BI», repbapuit
«PactutenpHbie  cooOmecTBay, Kouiekuuu — «buoneHo3y», «BpeguTennm — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYpP», TepOapuii W KOJUIGKIMM PACTCHUW U  IKUBOTHBIX,
IPUHAJIEKALINE K Pa3HBIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpacnas kaura Poccuiickoit
®denepatnuu, U300paKEHUS OXPaHIEMbIX BUJIOB PACTEHHUI U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHOJIOT'UN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIKMUCS NMPOrpaMM CPEIHEr0 0OLIEero 00pa3oBaHUs: JIUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yIbTAaTOB OCBOCHHS Mpeamera «bHOJOTHs» BBIACICHBI
CICNYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIMIMMKCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HAIMYUE MOTHBAIIMM K OOy4YeHWIO OWOJIOTHH, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXACHHUI JTMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOEM  JESATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYMe SKOJIOTHYECKOTO MPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH IIEJIU M CTPOUTH KU3HEHHBIC TUTAHEI.

JInuHOCTHBIE pe3ynabTaThl OCBOEHMs mHpenmera «buomorusi» mocTuraroTcs B €IUHCTBE
yueOHOIM M BOCTIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUIaMH U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIeCCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHYHOCTH, MATPHUOTU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJAbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepannn, MpUpOAE U OKPYKAIOLIEH cpeie.

JInaHOCTHBIE Pe3y/IbTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy IOoKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh OOYyYarOIMXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIllui, TMO3UTUBHBIX BHYTPCHHHX
yOeXICHHUI, COOTBETCTBYIOUIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIecTBa,
pacmMpeHe >KU3HEHHOTO OIbITa M OIBITa JIESTEIBHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:



1) rpa:xaaHCcKOro BOCIMTAHMS:

C(OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYy4AroOmIerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJieHa POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0OsS3aHHOCTEH, yBa)KEHHE 3aKOHA W
MIPaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOUM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHnn yueOHbBIX U MO3HABATENBHBIX 32/1a4, BHITTOTHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pasHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMA U COLMATHHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM IEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKON TPaXKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEIMI0 M NaMATHUKAM MPUPOABI,
JTOCTI>KEeHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAHOBIICGHHE U pa3BHUTHE
OMOJ0TUM, TOHUMAaHKS 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

uzciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM POJUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEM CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SMOIMOHAIBHOT'O BO3AECHCTBUS KUBOM IPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIArO0JIYyYHs:

MOHUMaHWE W peayin3alus 3JI0pOBOro M 0e30MmacHOro oopasza KU3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COQIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,



perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpPEeKHOTrO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIOJCH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10JII00Ue;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOMN HANpPaBIEeHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh ©  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JeATETbHOCTb;

MHTEpEC K pa3nuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE YKM3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETAEMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHUE
IpaBUJI TOBEJIEHUSI B MPHUPOJE, HANPABIECHHBIX HA COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHYECKHUE MOCIEICTBUS MPeANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOH TMPAKTUKW, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaKk CpECTBa B3aUMOIEHCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaIlMOHATILHOTO HAyYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH H pEeIIeHUuH MPoOIIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITUBMIIM3AINH: 00ECTICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarh pecypcHble MpoOieMbl pa3BUTUS YEIOBEUECTBA, MIOUCKA MyTe BBIXOJA U3 TTI00aTbHBIX



9KOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
HCTIOJIb30BAaHUIO TTPUPOJIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUU OMOJIOTUYECKUX 3HAHHWMA B IEJISIX MOBBIIICHUS OOIICiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAIHHOU
rPaMOTHOCTH 00yJaronuxcs, poOpMUPYEMON NPU U3YICHUU OMOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKpYKAIoIIero MHUpPa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JeslaTb OO0OCHOBaHHBIE
3aKJIIOYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OWOJOTHYECKHE 3HAHUS I PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJICIOBATENLCKYIO ACSITEIbHOCTh NHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BaHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpeameTa «bHONOTHs» BKIIOYAIOT:
3HAYMMbIC i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYArOIIUXCS  MEKIUCIUTUTHHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U cnen(UKy METOZOB MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaONI0eHUe, U3MEPEHUe, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIC
ydeOHbIe JeHCTBUS (ITO3HABaTEIbHbIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIIuXCs,
CIIOCOOHOCTH 00yJarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTTHNHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4yeOHbIE ACWCTBUS B I103HABATEIbHOH H
COIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBI CPETHEro o0Imero o0Opa3oBaHUs
JOJIKHBI OTPaXKaTh:

OBi1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JJOrMYEeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

HCIIOJIB30BaTh IIPpU OCBOCHUH 3HAaHUHU HpI/IéMBI JJOTUYCCKOI'O MBIIJIICHUA (aHanma,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKaAIMU, OOOOIICHMS), PACKphIBaTh CMBICT OHOJOTUYECKHUX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMHU MTOHITHSIMH ),

OnpeacCiisATb HCIU ACATCIBHOCTH, 3aJiaBas MapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCTIOIF30BaTh OWOJIOTHUECKUE TOHITHS IS OOBSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOIB;



CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHBIC, JIENyKTUBHbBIC, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

IMPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIsSl MIPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI pa3zHOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATBHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJM,
OIICHUBATh PUCKH TIOCIIEICTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATELCKON U MPOEKTHOW AESITENbHOCTH, HaBBIKAMU
paspelieHus npodsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

WCIIONIb30BAaTh PA3IMYHBIC BHUABI ACSITEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHHUS, €Tr0
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3IaHUH YYEOHBIX U COI[MAIBHBIX TPOEKTOB;

dbopMupoBaTh HAyYHBIA TUI MBIILIECHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTENbHOW NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

YMETb TEpPEeHOCUTHh 3HAHUS B  I[IO3HABaTEJIbHYIO M  MPAKTUYECKyI0  00JacTu
KU3ZHEJEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJEH, MpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHs, CTaBUTH
po0JIeMbI U 3a/1a4H, JOIYCKAIOLIUE allbTEPHATUBHBIE PEIICHHUS.

3) padorta ¢ nHpopManmeii:

OpPUEHTHPOBATHCSI B PA3UYHBIX MCTOYHUKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
MPEJICTABICHUS], KPUTUIECKH OIEHUBAThH €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoBaTh 3ampoCchl W MPHUMEHSTH pa3UYHbIE METOABl MPH IMOUCKEe U OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOIUMOM JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

NpUOOpEeTaTh OMBIT HCHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa MpH paboTe ¢ OHOIOrHmyecKon
uH(popMaliel: MPUMEHITh XUMUYECKUe, (U3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHUMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIBb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHON
0e30MacHOCTH JIUYHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMU:

1) o0menue:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCceX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 00CYyX/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KICHHS OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajqadd, YYHUTHIBaTh MHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YUaCTHUKOB JUANIOTa UM TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHUMAaTh 3HAYCHHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTYallui, yMETh CMSIr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIAJETh PA3IUYHBIMHU CIIOCOOAMM OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynUpOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHas eSITeJIbHOCTh:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NPH peIICHUH Yy4eOHOH 3a1aun;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kKJI0TO YJeHa KOJUIEKTHBA;

NPUHUMATh 1EIM COBMECTHOM JESTEeIbHOCTH, OPTraHU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUHM, PACHPENEISTh POIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejlaraTh HOBBIE NMPOEKTHI, OICHUBATH MJEH C MO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTpPATETHYECKOE IOBEIEHHWE B PA3IUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PeryJssTUBHbBIMU 1€ CTBUSAMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABICHUS NpoOJieM M HUX pelIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1IE€JIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKAIOIIHX;



CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATEIIbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTEIBbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIAaH PELICHUsI IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKi y4eOHOTo ITpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOcOOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYyallHsM, BHOCHTHb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTENIBHBIX MIPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PELLICHMUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsTHE Ce0S U APYTUX:

IpPUHUMATh ce0s, TOHUMas CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUD € TIO3ULIUH JIPYTrOro 4eloBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buonorusy HayyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlMM M I[PeoOpa3OBaHUIO 3HAHUHM, BHJIBI
NESITEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHUI B pasiMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEalbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHbIC Pe3yJIbTaThl IPEACTABICHBI 10 roaM 00yueHHsI.

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosornu, GyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKaA JUIsl PELICHUS AKU3HEHHBIX 3a71a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMUECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, Mera0oiau3sM (0OMEH BeIIeCTB M IPEBpAlllCHHE HHEpPIruu), TOMEocTa3s
(camoperynsiiusi), ypOBHEBash  OpraHU3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKuust), HaCIEACTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJIbHas J0TMa MOJEKyJsipHOW Ouosnorum), 3akousl (I. Mennens, T. Moprana, H. 1.



BapuioBa) u yueHus (0 meHTpax MHOTOOOpasus M IPOUCXOKICHUS KyIbTYpHBIX pacTennii H. U.
BasusoBa), onpenensate rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJaMH HAay4YHOTO MMO3HAaHUSA B Ouoioruu: HaOIIOEHUE U OMUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alnus ¢ MpOBEJEHHE OHOJOTHYECKOro
SKCHEPUMEHTA, BBIIBM)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEAyEMbIMU
BEIMYMHAMHU, OOBSICHCHHE TOJNYyYEHHBIX PEe3YyIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI 1 3aKOHOB, YMEHHE JIeTIaTh BHIBO/IbI HA OCHOBAHUU MOJIYUEHHBIX PE3yJIbTATOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIEC NPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHOT,
OJITHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPraHHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIIACTUYECKOTO U SHEPreTUYecKoro oOMeHa,
XE€MOCHHTE3a, MHUTO3a, Mei03a, OIIOAOTBOPEHUS, PA3MHOXKEHUS, WHJIUBUAYAIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHAThH MOJTY4YCHHbIE 3HAHUS JJIsl 0ObACHEHUS OMOJIOTHUYECKUX MPOIECCOB U
SIBIICHUU, JJI TPUHSITHS MPAKTUYSCKUX PEIICHU B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTIeYeHHUS
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAIOIIUX JIIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeoOXOIUMOCTH
UCIIOJIb30BAaHUS JOCTUKEHUM COBPEMEHHON OHMOJOTHMM M OMOTEXHOJOTHUH IJI PalloOHaIbHOIO
MPUPOIONOIB30BAHMS;

YMEHHE peIlaTh JJIEMEHTAapHbIE TEHETUYECKHE 3aJayd Ha MOHO- M JUTHOPHIHOE
CKpEIlIMBaHUE, CIEIUIEHHOE HACJIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIMBAHUS
JUISl TIpEJICKa3aHusl HACIEJOBAaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBWiia TpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHUYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIJIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBoOi MH(OpMaNNK, HAYYHO-TIONYJSPHBIE MAaTEPHUAIbl), ITHUYECCKAE ACTIEKTHI COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 HMH(POpPMAIUMI0O M3 HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» 6 11 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OWOJIOTMM B CHUCTEME HAay4YHOI'O 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacCKphIBATh CO/ICPKAHUE OMOIOTHYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIHS,
reHo(OoHA, SBONIONMS, JBUXKYIME CHIBI ((aKTOpbl) 93BOJIOIUHU, MPUCTIOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, OSKOJIOTUYECKHE (AKTOPHI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIETIH MUTaHUs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHHME Wu3NaraThb Ouonoruueckue Teopuu (dBomrounoHHas Teopuss Y. JlapBuna,
CHUHTETUYECKAsl TEOPHS SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMM M mytei sBomouun A. H. CepeproBa, ydeHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJaMH Hay4yHOTO MO3HaHUSA B Ouosioruu: HaOIIOJEHHE W ONUCaHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3alus M IpOBeIeHHE OHUOIOTHYECKOTO



OKCIEPUMEHTA, BBIIBMIKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIETYSMbIMH
BEIMYMHAMH, OOBSICHCHHE TOJNYyYEHHBIX PE3YyIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHUH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0OBEKTOB: BHIIOB,
HOMYJISIIAIA, TMPOJYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIEHO30B U OIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHN
B JKOCHUCTEMaxX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOTCOXMMHYECKHX IIMKIOB B
ouocdepe;

yYMEHHUE NPUMEHSATH MOJTy4YE€HHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHYECKUX IMPOLECCOB U
SIBTICHHM, ISl IPUHATHS TPAKTHYECKUX PEIICHUH B IIOBCEIHEBHOW XKHU3HH C TENTBbI0 00eCTICUeHHSI
0€30MTaCHOCTH CBOETO 3[0POBbSI W 3I0POBBS OKPYXKAIOIIUX JIFOACH, COOJIOACHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAaOIIeil NPUPOAHON cpele, MOHMMaHUE HEOOXOTUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM Ouosoruu TUIs panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pelIaTh JJIEMEHTapHbIC OMOJOTHYECKUE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIIECTB U YHEPTUU B IKOCUCTEMaxX (IIeTH MUTaHUs);

YMEHHUE BBIMOJIHATH JIAOOpAaTOPHBIE M MPAaKTHYECKHE PabOThl, COONMIONATh MpaBWiia HpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKU OIICHWBAaTh W HHTEPIPETUPOBATh MHPOPMALHUIO OUOJOTHYECKOTO
COJIepKaHMUs, BKIIIOYAOLIYIO IICEBAOHAYYHbIC 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpEACTBa
MaccoBoW WH(pOpMAIMK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), pacCMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTUYECKHE TTPOOJIEMBI COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IMMCHMEHHBIE M YCTHBIE cOOOIIeHUs, 0000IIas
Ouonornyeckyro HMHGOpPMAIMIO M3 HECKOJBKHUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne ni/mn P Konrtpoabnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 b 2 .
HOJIOTIT Kk Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa [IOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bu6munoreka LIOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHNE 1 HTHAMBUAYATIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 15 bubnuoteka [JOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuunsi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! IBONMOKOHHAS GHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HHU HA 9 0.5 bu6nuoreka [IOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel U OK aroas cpena 5 1 bubmmorexa LOK
p Py Karot pe https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
but6mmoreka [IOK
P 1
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 33 0 2.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u nip. /TIlaceunnka B.B. buonorus. 10 kmacc.
ba3zoBblii ypoBeHsb. - [Ipocsenienue, 2020r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. Mudposas 6udbmuoteka [{OK

2. Enunas xomtekuus Ludpossix O6pazoBarenbHbIX Pecypcos.
3. Poccuiickasa DnexkrponHas [komna



