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HOACHUTEJBbHASA 3AIINCKA

IIpu paszpaboTke MporpaMMbl MO OHOJOTUU TEOPETHUECKYI0 OCHOBY /ISl OIpeAcIICHUs
MOAXOMOB K (OpPMHpOBAHHMIO COAEpKaHHUS y4deOHOro mpeamera «buonorus» cocTaBuiM:
koHnenryaiabHbie monoxkeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJCH, COACpIKAHUSA,
pe3ynbTaToB 00y4YeHHsI U TPeOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00 00X
[eIsIX W TPUHIUIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIEero
obpaszoBanus B Poccuiickoit @enepanun, a TakKe MOJIOKEHHUS O crieluUKe OMOIOTHY, €€ 3HAYCHUH
B MO3HAHUH KUBOM MPHUPOABI U 00ECIIeYeHUH CYIECTBOBAHMSI YesioBedeckoro obmiectBa. CoriacHo
HA3BaHHBIM TOJOXKEHUSIM, ONPEJCIICHbl OCHOBHBbIE (YHKIIMM MPOrpaMMbl MO Ouonoruu u eé
CTPYKTYpa.

[IporpamMma 1o Owonoruum AaéT MPEACTABICHUE O IeNX, 00 oOmiei cTparermu oOyudeHUs,
BOCIUTAHMS U PA3BUTHUA 00YYArOIIMUXCS CpeACTBaMHU yueOHoro mpenmMera «buomorusi», onpenenser
o0s13aTeNIbHOE TIPEIMETHOE COAEpkKAaHHE, €ro CTPYKTYpPY, paclpeiesieHue Mo pasjeliaM U Temaw,
PEKOMEHIyEMYIO TTOCJIEI0BATEILHOCTh U3YUeHHUsI YI€OHOr0 MaTepuasa ¢ y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3CH, JIOTMKA OO0pa30BaTEIILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4aroluxcs.

B mporpamMMe mo GMOJIOTHU TaK)Ke YUYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METalpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM OOy4YeHHsS] B (OPMUPOBAHWU OCHOBHBIX BHJIOB
y49e0HO-TT0O3HABATEIPHON  JICATSIIBHOCTH/Y4eOHBIX  JCUCTBHI  OOy4alONMXCS 10  OCBOCHHIO
coJiep>kaHusi OMOJIOrN4ecKoro oopa3zoBaHusl.

B mporpamme mo Ouomorum (10-11 kmaccel, 0a30BbIi ypOBEHB) peaiM30BaH IPUHIIUII
MIPEEMCTBEHHOCTH B U3yUYE€HUU OMOJIOTHH, OJlaroiapsi 4eMy B HEM MpOCMaTPUBAETCS HAMPABICHHOCTh
Ha pa3BUTHE 3HAHWUM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
[IEHHOCTHBIX OPHUEHTAIIMNA JIMYHOCTH, SKOJOTHYECKOTO MBIIIICHUS, MPEACTABICHHI O 3I0pOBOM
oOpa3e XKU3HU U OepeXHbIM OTHOIIEHHEM K OKpyKarolel mpuponHoit cpene. [loaromy Hapsiny c
M3y4eHrueM OOIEeOMOIOTHUYECKUX TEOPHi, a TaKKe 3HAHUW O CTPOCHHH >XUBBIX CHCTEM Pa3HOTO
paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIIECCOB B MIporpamMme 1Mo OMOJOTUU YIETIEHO
BHHMaHUE UCTIOJH30BaHUIO MTOJTYYEHHBIX 3HAHUH B TIOBCETHEBHOM JKU3HU JIUISl PEIICHHSI IPUKIIATHBIX
3aJa4, B TOM 4YHcjie: MNPOPHIAKTUKH HACIEICTBEHHBIX 3a00JeBaHUI dYeloBeKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, OOOCHOBAHHUS SKOJOTHYECKH IIeIeCOOOpPa3HOTr0 MOBEACHUS B
OKpY’Kalollel MPUPOJHON cpejie, aHaM3a BIUSHHUS XO3SHUCTBEHHOW JEATETHLHOCTH 4YeJIOBeKa Ha
COCTOSIHME TPUPOJHBIX U HCKYCCTBEHHBIX OJKOCHUCTEM. YCHWICHHE BHUMAHUSA K TMPHUKIATHON
HaMpaBIEHHOCTH y4eOHOro mpeamera «bUoNIOTHs» MPOJUKTOBAHO HEOOXOIMMOCTBIO OOecreueHus
YCIOBUHM JUISl pelIeHUs] OJHON W3 aKTyalbHBIX 3a/1ay HIKOJIBHOTO OMOIIOTHYECKOTo 00pa3oBaHMs,
KoTOpas mpenmnoyiaraeT (GOpMHPOBAHWE Yy OOYYaIOIMIUXCS CHOCOOHOCTH —aIalnTUpPOBAThCA K
W3MEHEHUSAM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTto. OHa
obecnieurBaeT (OPMUPOBAHHE Yy OOYYAIOMIUXCS TMPEACTABICHUNH O HAyYHOW KapTHHE MUPAa,
pacmmpsieT ¥ 00001aeT 3HaAHUS O KUBOW TPHUpPOAE, €€ OTIUYUTEIBHBIX MPHU3HAKaX — YPOBHEBOM
OpraHW3alMy ¥ DBOJIOIWH, CO3MAET YCIOBUS JJis: TO3HAHUS 3aKOHOB JKMBOM TIPHPOJIBI,
(dbopMupoBanus GYHKIIMOHATHHON IPaMOTHOCTH, HABBIKOB 37I0POBOTO U O€30MacHOro oopasa KU3HH,
HKOJIOTHYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHHUS K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIsl PEIICHUs] BOCITUTATENBHBIX U PA3BUBAIOIINX
3a/1ad4 cpeaHero oOmero o0pa3oBaHUs, CoIMaTU3auu oOydaromuxcs. W3yudenue Owuonoruu
obOecrieunBaeT ycioBus s (POPMHpPOBAHUS HHTEIUIEKTYalbHBIX, KOMMYHHKAI[MOHHBIX H
MH()OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpPBI, CIOCOOCTBYET MHTETPAIMH OHOIOTHYECKHX
3HAHUW C TPEICTaBICHUSAMH M3 JPYTUX Y4YeOHBIX MPEAMETOB, B YACTHOCTH, (U3MUKH, XUMHUH H
reorpaduu. HazBanHble O0KeHUs 0 MpeAHa3HaueHun yuyeOHoro npeamera «buonorus» coctaBuiu
OCHOBY JJsi OMpEeNieHUus TMOAXOJO0B K OTOOPY H CTPYKTYPHPOBAHUIO €ro COJCpIKaHUS,
MPEJICTABJICHHOTO B IPOrpaMMe 10 OMOJIOTHH.



Ot60p comepkanusi ydeObHoro mpeamera «buosorus» Ha 06a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH KYyJIbTYpOCOOOPA3HOTO IMOJAX0J/la, B COOTBETCTBUU C KOTOPHIM OOYyYarOUIMECs JIOJIKHBI
OCBOUTH 3HAHUS U YMEHHUA, 3HAUUMBbIe Uil (popMHpOBaHHUS OOIIEH KYJIbTYpBHI, OIpPEIEsIONINe
aJIeKBaTHOE TIOBEJICHHE UYEJIOBEKAa B OKPYXalolled MNPUPOAHOW cpede, BOCTpeOOBAaHHBIE B
MMOBCETHEBHON KHU3HU W TPAKTHYECKOW nestenbHOCTH. Ocob0e MECTO B 3TOH CHUCTEME 3HAHHMA
3aHMMAIOT 3JIEMEHTBI COIEP KAHUS, KOTOPBIE CIIYKaT OCHOBOU JiJisi (YOPMHUPOBAHUS IPEICTABICHUN O
COBPEMEHHOM eCTeCTBEHHO-HAyYHOW KapTHMHE MHpa M LEHHOCTHBIX OPHEHTALUAX JUYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHIECKOr0 00pa3oBaHUsI.

CTpyKkTypHpOBaHHE COAEp)KaHUS YYeOHOro Marepuana B MporpamMMmMe 10 OHOJIOTHH
OCYILIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
KUBOU MPHUPOABI, 0 €€ YPOBHEBOW OpraHMU3alK U 3BOJIONUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro mnpenmMera «buoIOTHs» BBIIEIEHBI CIEIYIONUE coepKaTeNbHble TUHUU: «bruomorus kak
Hayka. MeTroapl Hay4HOTO mo3HaHus», «Kietka kak Ouonormueckas cucrema», «OpraHumsM Kak
Ouosorudeckasi cucrema», «CucrteMa 1 MHOTOOOpa3ue OpraHUYecKOro MHUpay, «IBOJIIOIUS KUBOM
MPUPOAB), «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3yyenus yueOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJaJICHHE
00yYaroImUMUCs 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3aIlMH JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEeHUH UCIONb30BaTh ATH 3HAHUS IS TPAMOTHBIX JACHCTBUI B OTHOILIEHUU
00BEKTOB KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTiwkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreYnBaeTCs pelIeHUEM CIeTYIOIUX 3a/1au:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbI 3HAHHA O OMOJIOTHUYECKUX TEOPHUSAX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUiax, CIYKalluX OCHOBOMU /Ui GOPMHUPOBAHUS MIPEICTABICHHM O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpA, O METOJaX HAyYHOrO MO3HAHUsS, CTPOSHUH, MHOTOOOpa3uu 1
OCOOCHHOCTSIX JKHMBBIX CHCTEM pAa3HOTO YPOBHS OPTraHW3AllMH, BBIIAIOIIUXCS OTKPBITHSIX W
COBPEMEHHBIX HCCIIEOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y OOYYAIOIIMXCS TO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MPOIIECCce aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUN HAYYHBIX B3TJISAIOB, UICH
Y TIOJTXOJIOB K M3yUYCHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHU3AIIHH;

CTaHOBJICHHE y O0YyYaroImUXcsl o0IIeld KynbTyphl, (YHKIIMOHATLHOW T'PaMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHATh U OILEHUBATH SIBICHUS OKPYKAIOIIEro MHpa >KUBOM MPHUPOABI Ha OCHOBaHHH
3HAHWUU U OIIBITA, TTOJIYYEHHBIX P U3YYCHUN OMOJIOTHH;

dbopmupoBanre y 00yJarONIMXCsl YMEHUH WUTIOCTPUPOBATh 3HAYEHUE OMOJIOTMYECKUX 3HAHUH
B NPAKTHYECKON NEATEIbHOCTH YEIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEAMIIMHCKHX TEXHOJIOTUH H
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOSKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM JKHBOW TPHPOJIBI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIIEHHS K HEW, COONIONEHHS ATHYECKHMX HOPM IPH TPOBEICHUH
OMOJIOTUYECKHUX UCCIICIOBAHMIA;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUUN 71 TIOBBIIICHUS YPOBHS DKOJIOTUYECKOU
KYJBTYPBI, 11 (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHS,

MPUMEHECHHE TPHOOPETEHHBIX 3HAHWA W YMEHUH B ITOBCEAHEBHOW >KM3HHM JUIS OIICHKH
MOCTIEJICTBUM CBOEH JeSITEIbHOCTH MO0 OTHOIIEHHUIO K OKpY Karollei cpesie, COOCTBEHHOMY 3/10pOBbIO,
000CHOBaHKE U cOOII0IEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpennero oOmiero obpaszoBanusi «buosorusi», nydaemas Ha 0a30BOM YpOBHE,
ABIIAETCA 00sA3aTeNbHBIM Y4E€OHBIM MPEAMETOM, BXOSIIMM B COCTaB IPEAMETHOH obnactu
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHIY.

Jlnst m3yueHust 6uosioruu Ha 6a30BOM YpOBHE CpefHero oOmiero oopa3oBaHus OTBOAUTCA 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hezlenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBs3p OuOJIOrMH C OOIIECTBEHHBIMHM, TEXHHYECKUMU U JIPYTHUMH
€CTeCTBEHHBIMH HayKamH, (uiaocodueld, 3TUKOH, >ScTeTHKOH U mnpaBoM. Pomp Ouonorun B
(bopMHpOBaHNUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHIECKUX HAYK.

Metoasl TO3HaHMS SKUBOW TNpUPOAbl (HAOMIOJIEHUE, OHKCIEPUMEHT, OIHMCAaHHEe, W3MEpeHue,
KJaccuuKalus, MoJIeTUPOBaHKe, CTaTUCTUYECKass 00paboOTKa JaHHBIX).

JdemMoHcTpanum:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmuis! u cxeMbl: «MeTobl TO3HAHUS KUBON PUPOIBI.

JlabGoparopHble H NpaKTHYecKue padoThbl:

[IpakTuueckast pabora Ne 1. «/cnionp3oBaHue pa3inUyHBIX METOJOB IPU U3YUEHHH OMOJIOTMYECKUX
O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKusble cuctembl (OMOCHUCTEMBI) KaK MpeAMeT u3ydeHus Omonoruu. OTIUYME >KUBBIX CHCTEM OT
HEOPraHUYECKOU PUPOIBI.

CpoiicTBa OmocHcTEM W HMX pa3HOOOpazue. YPOBHU OpraHM3alud OWOCHUCTEM: MOJIEKYJSPHBIH,

KJIETOUHBIH, TKAHEBBIH, OpraHU3MEHHBIN, IO YJISILUOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «Y POBHU OpraHU3aIMH KUBOM MPUPOIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUN COCTaB KJIETKU. XUMUYECKUE JIEMEHTBI: MAKPOIJIEMEHTHI, MUKPO3JIEMEHTHI. Boia u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BelleCTB B KieTke. [loaaepkanue ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHue OenIKOoB. AMHHOKHUCIOTBI — MOHOMepHl OenkoB. HezameHumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OEIKOBON MOJIEKYJIBI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHMMHUYECKHE CBOHCTBA OEIKOB.
buonoruueckue GpyHKIMu OEIKOB.

®depMeHTHl — OHooruyeckue karaiausaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTp, CyOCcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTnnuns (pepMeHTOB OT HEOPraHMYECKUX KaTalu3aToOpOB.

VYrieBobl: MOHOCaxapuabl (TJIFOK03a, pud03a U Ae30KCUpr003a), Tucaxapuibl (caxapo3a, JaKTo3a) u
noJTcaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUT0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jumuasl:  Tpurnunepuabl, Qgochomunuasl, crepounsl. [uapodunbHO-THIPOGOOHBIE CBOMCTBA.
buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JIMIHMIOB KAaK HCTOYHHUKOB
SHEPTHUH.

Hyxnennoseie kucnotsr: JIHK u PHK. Hykneotnibl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHHE
u ¢pynkuuu JJHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenune u GpyHKIMH.

[utonorus — Hayka o kierke. KinetouHas Teopus — mpuMep B3auMMOJAEHCTBHS UIeH U (HaKkTOB B
Hay4YHOM IMO3HAaHUU. MeTO/1bI U3y4eHUs KIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01re Npu3Haky KJIETOK: 3aMKHYyTasi Hapy>kKHas MeMOpaHa,
monekyisl JJHK kak renerndeckuii anmapar, cucremMa CuHTe3a Oelnka.

Tunmbl  KJIETOK: 9JyKapuoTHYecKas W  Hpokapuotrndeckas. (OCOOCHHOCTH  CTPOCHUS

MpoKapuoTHueckoi kieTku. Kmerounass crenka Oakrepuil. CTpoeHHE SYKapHOTHYECKOW KIIETKH.

OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, TJIMKOKAJIUKC, UX (QyHKUIHU.
[Ina3maruueckass memOpana, e€ cBodcTBa M (¢yHKuMd. lLluromnmazma u  e€ OpraHOMBI.
OnnomemOpanusie opranougsl kinetku: JIIC, anmapar ['odbmxu, ausocomsl. [lomyaBTOHOMHBIE
OpraHoOM/Ibl KJIETKH: MUTOXOHIpPHHM, IutacTuipl. [IpoucxoxaeHue MUTOXOHApHUM M TutacTuia. Buubl
mwiactug. HememOpaHHbIE OpPraHouAbl KJIETKH: PUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUOIIH,
PECHUUKH, KIYyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

Snpo — perynsaTopHblii neHTp kieTku. CTpoeHue sjpa: sijepHas o00JouKa, Kapuoruiazma,
XPOMATHH, IPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. [llneiinen, P. Bupxos, . Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue  XMMHYECKHMX  JJIEMEHTOB B HEXKHUBOW  IIPUPOAE,
«PacrnpeneneHre XMMUYECKUX 3JIEMEHTOB B JKUBOM ITPUPOJIEN.

Tabmuupsr u cxemsl: «llepuonnueckas Tabauua XUMHUYECKHUX JJIEMEHTOB», «CTpoeHue
MOJIeKYJbl BOAB), «buocunre3 Oenka», «CTpoeHue MoJeKynbl Oenka», «CTpoeHue ¢epMeHTay,
«Hykneunossie kucinotel. JJHK», «Crpoenue monekynsl AT®», «CTpoeHune 3yKapuOTHYECKOMN
KiIeTkn», «CTpoeHue -KUBOTHOM KieTkn», «CTpoeHHE pPACTUTENbHOM KIeTKu», «CTpoeHue
IIPOKApUOTUYECKOM KieTKn», «CTpoeHue sapa KIETKN», «Y TIeBOAbD, «JIMmuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, OOOpyAOBaHUE JJisi TPOBEACHHS HaONIOACHUH,
U3MEpEeHUl, HKCIEePUMEHTOB, MHKpPOIpPENapaTbl PACTUTENbHBIX, >KUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopHast pabota Ne 1. «l3yueHHe KaTalUTUYECKOM aKTUBHOCTH (EpMEHTOB (Ha
MIpUMepe aMUIIa3bl UM KaTanas3bl)y.

JIaGopatopHas pabora Ne 2. «M3ydeHue CTpOeHUs KIETOK PACTeHWM, )KUBOTHBIX U OaKTepHid
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax 1 ux OIMUCaHHE».

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BemiecTB, WM METa00au3M. AccUMMIIALHS (TIaCTHYECKUH OOMEH) M JTUCCUMUJIISAIINS
(oHepreTHyeckuii OOMEH) — JB€ CTOPOHBI €IMHOrO Ipolecca Merabonausma. Poiab 3akoOHOB
COXPAHEHHUS BELIECTB U SHEPIrUU B IOHHMMaHUU MeTa0oIn3Ma.

Tuner oOmena BemiecTB: aBTOTpPOdHBIA U TeTepoTpodHbIi. Ponb depmeHTOB B 00MeHE
BELIECTB U NIPEBPALLEHUH JHEPTUH B KIIETKE.

@otocunte3. CBeroBas U TeMmHOBas ¢a3pl QorocuHTe3a. Peakuuum QoTocuHTE3A.
DddexktuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a IS KW3HHM Ha 3emuie. BiusiHue ycioBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYolue 0aKTepuu. 3HaUeHHe XeMOCUHTE3a /ISl )KU3HU Ha 3eMIIe.

DOHepreTuyeckuii 0OOMeH B KJeTke. PaciieniieHne BelecTB, BbIJENCHHE M aKKyMYJIMPOBAaHUE
SHEPTMH B KJETKE. OTambl JHEprerudeckoro oOmeHa. [nmkomm3. bpokeHne u ero BUJBIL
Kucnoponnoe oxucinenuve, Wi KieToyHoe jabixaHue. OkxucinutenbHoe (ochopunmrpoBaHue.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peaknum matpuyHoro cuHTe3a. ['enernueckas wuHpopmamms u JHK. Peamuzauus
reHEeTHYeCKO uHpOpMaIuu B KiIeTKe. [ €HeTHUecKuil KOJ W €ero CBOWCTBA. TpaHCKPUIIIIHS —
matpuuHblii cunte3 PHK. Tpancismus — Ouocuntes Oenka. Drtambl TpaHcasuuu. KoaupoBanue
aMHHOKHUCIIOT. Pons pubocom B OnocuHTe3e Oernka.

Hexnerounsie gopmbl xu3Hu — Bupychl. Mcropus otkpsiTus BupycoB (/1. . VBaHoBckuit).
OcoOEHHOCTH CTPOCHHUSI W >KU3HEHHOTO IMKJIa BUPYcOB. bakrepuodaru. bonesnu pacteHuid,
JKUBOTHBIX M 4YEJIOBEKa, BBI3bIBacMbie BUpycamu. Bupyc mmmyHomedunmra yenoBeka (BUY) —



Bo3Oymautens CIIWJla. OOpartHas TpaHCKpuIIMs, peBepTaza W uHTerpasa. lIpodumakTika
pacmpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUI.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunsl nmuTanus», «Metaboauzm», «MUTOXOHIPHSLY, «DHEPTreTUUECKUMA
obMen», «Xmopormiacty, «®Porocunre3y, «Ctpoenune JIHK», «CtpoeHune m (yHKIIMOHHPOBAHHE
reHa», «CuHTe3 Oenkay, «['eHermyeckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHHE W
»u3HeHHbIH nuki Bupyca CITM/a, 6akrepuodaray, «Pemmmkanus JJHK».

Ob6opynoBanue: Mozaenu-aminkaruun «Yapoenune JIHK wu Tpanckpunuus», «buocuHTes
6enkay, «CTpoeHHe KIETKUY, MoieTb cTpykTypsl JTHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nwkn, WM >KU3HEHHBIM [HMKI KiIeTKd. WHTepdaza m wmumto3. Ilpomeccsl,
nporekatomue B wuHTEep(daze. Permkanms — peakumss matpuuHoro cuHte3a JHK. Crpoenwme
XpoMocoM. XpOMOCOMHBIN HA0OP — KaprOTHUIl. J[UTIIIOUTHBIN U TalIOUAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{uTonornueckiue OCHOBBI Pa3MHOKEHUS U UHANBUYAILHOTO PA3BUTHSI OPTaHU3MOB.

JHenenne kinerkn — Muto3. Cranguu muto3za. lIpouecchl, npoucxoasume Ha pa3HbIX CTAUAX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[Iporpammupyemast Tubeib KJIETKH — aromnTo3.

@dopMBI Pa3MHOKEHHUSI OPTaHU3MOB: OECIIOJIoe W IMOJIOBOC. BHIbl 0ecrosioro pa3MHOXKCHUS:
JIelieHue HaJaBOE, IOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAUEHUE J1JIs CEJICKIIMH.

[TosoBOE pazMHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Meiio3. Cramuu wmeiio3a. Ilpomeccel, mpoucxopsmme Ha craausx Menosa. IloBegenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbIC U 3HaUEHHE Meio3a.

I'amerorenes — mpoiiecc 00pa3oBaHUsl MOJIOBBIX KIETOK Yy JKUBOTHBIX. [loNoBBIE Kene3bl:
CEeMEHHHKU M smuHuKA. OOpa3oBaHWME M pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (CrepMaTo30W/,
SHUIIEKJIETKA) — CliepMaToreHe3 u oporeHe3. OCOOEHHOCTU CTPOEHUS SHUILIEKIETOK U CIIEPMATO30U10B.
OnnonorBopenue. [lapreHorenes.

WupuBuayansHOe pa3BUTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (3MOpHUOreHe3). DTambl
SMOpPHUOHANILHOTO Pa3BUTHUS Y TMO3BOHOYHBIX XKUBOTHBIX: OPOOJIEHUE, TacTPYIALUS, OPraHOTEeHE3.
[TocTomOpuoHansHOe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PA3BUTHUS: TPSIMOE, HEMPIMOe
(mmuuHOYHOE). BnmsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBI3BIBATH
BpPOX/IEHHBIE YPOJICTBA.

Poct u pasButue pactreHuil. OHTOreHe3 LIBETKOBOTO PACTEHMS: CTPOEHHUE CEMEHHU, CTaIuu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuiel u cxembl: «DOpPMBI PA3MHOKEHHSI OPTaHU3MOBY», «JIBOHOE OMIIOIOTBOpEHHUE Y
IBETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOXKEHHE pacTeHUN», «JleneHue KIeTKH OaKTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHre XpoMocoMbl», «Kietounsiid ki, «Pemmkanus JHK,
«Mwuto3», «Meno3», «lIpsMoe u Hempsamoe pa3BuTHEY», «l'amMeTOreHe3 y MIIEKONHUTAIOMNUX |
yenoBekay, «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKON, MUKporpenapaTsl «CriepMaTo30usl  MIEKOMUTAIOIIETO,
«SinekieTka MJEKONUTaImero», «KapnoknHe3 B KIETKAaX KOpPEHIKA JIyKa», MarHUTHAash MOJEIIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMEI.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

JlaboparopHast padora Ne 3. «HabmiomeHne MuTo3a B KJIETKaX KOHYHMKA KOpPEIIKa JyKa Ha
TFOTOBBIX MUKPOINpENapaTax».

JlaGopatopHnas pabora Ne 4. «/3ydeHHe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.



Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3axaun TeHeTHKH. McTopust pa3BUTHs TeHETUKH. Pojb 1UTOI0OTMU U SMOPHOIOTHN
B CTAHOBJICHUM T€HETUKU. BKiang poccHilcKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHUE TCHETUKU.
Metoabl reHeTUKH (TMOPHIOJOTHYECKUHM, LUTOICHETHYECKUH, MOJEKYIIPHO-TEHETUYECKUM).
OcCHOBHBIE T'€HETMYECKHE IIOHATUA. [eHeThdyeckas CHMBOJIMKA, MHCIONb3yeMas B CXeMax
CKpEILMBaHHI.

3aKOHOMEPHOCTH HacJeI0BaHMs MPU3HAKOB, ycTaHOBIEHHbBIE ['. Menaenem. MoHorubpuanoe
CKpelIMBaHKue. 3aKOH eIuHO-00pa3us rmOpuioB mnepBoro mnokosieHus. IlpaBuino noMuHHpOBaHMS.
3aKOH pacIleIUICHHs IPU3HAKOB. [ 'nrioTe3a unctorsl ramet. [1onHOE 1 HENOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME.  3aKOH  HE3aBUCUMOIO  HACJIEOBaHMWS  IPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JUTHOPUIHOTO CKpPEIIMBAaHUSA. AHAJIM3HPYIOLIEe CKpEIlUBaHUE.
Vcnonb30BaHue aHAIM3UPYIOLIET0 CKPEIMBAHUS [Tl ONPE/IETICHUs T€HOTUIIAa OCOOH.

CueruieHHOe HaclieoBaHue npu3HakoB. Padora T. Moprana no cuenjieHHOMY Hacle10BaHHIO
reHoB. Hapy1ieHnue crerieHus FeHOB B pe3yJibTaTe KpPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUS HACJIEACTBEHHOCTH. | eHeTuUecKre KapThl.

I'enernka mnoma. XpoOMOCOMHOE ONpEIENICHHE I0Ja. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIE OpraHnu3Msl. HacnenoBanne npu3HaKoB, CHEIIEHHBIX € IIOJIOM.

N3menuuBocTh. Bupl M13MEHUMBOCTU: HEHACJIEICTBEHHAs: U HaclieJcTBeHHas. Posb cpensl B
HEHACJICICTBEHHOH  M3MEHYMBOCTH.  XAapakTePUCTHKA  MOIU(PUKAIMOHHOW  HM3MEHUYMBOCTH.
BapuanuonHbIil psn ¥ BapuauMoHHas kpusad. Hopma peakuuu npusHaka. KonuuecTBeHHBIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHUYMBOCTH.

HacnencrBeHHas, WM TeHOTHNHAYECKas, W3MEHYMBOCTb. KomMOWHATHBHAs W3MEHYHBOCTb.
Meii03 1 11010BOM NpoliecC — OCHOBAa KOMOMHATUBHOM U3MEHUNBOCTH. MyTallOHHasi U3MEHYUBOCTD.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHBIE, T€HOMHble. YacToTa M HpPUYMHBI MYyTaluil.
MyrareHHble (pakTopbl. 3aKOH IOMOJIOTHYECKUX PSJIOB B HAcieICTBEHHON m3MeHunBoctH H. .
Basuiosa.

BHesiepHast Hacae/1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka wuyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOABI TE€HETHMKM YEJIOBEKa:
ICHEANIOTUYEeCKUM,  OJNU3HEIOBbIM,  LUTOreHEeTHYECKUH,  OHMOXMMMYECKHH,  MOJEKYJSIPHO-
reHeTnueckuii. COBpPEMEHHOE ONpENENICHHE T'€HOTUIIA: IIOJJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUNHPOBaHWE, B TOM uucie ¢ mnomomisio [II[P-ananuza. HacneactBennbsie 3a0oneBaHusA
YyesioBeKa: TeHHble 00sie3HU, 0O0JIE3HM C HACIEACTBEHHON NpPEapacloioKEHHOCThIO, XPOMOCOMHBIE
6one3nn. CoMaTHuecKkue W reHepaTHBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIUMBI 370pOBOTO
o0pa3a KH3HHM, OUArHOCTHKH, MPO(UIAKTUKM W JIEYEHUs TEeHeTHUecKuX Ooie3Heil. Menuko-
TEeHETUYECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIMHCKOW TE€HETUKH B MPEJOTBpAIICHUU U
JICYEHUU TeHEeTUYEeCKUX 3a00JIeBaHU YeloBeKa.

JdemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pu3, C. C. Yersepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuipl U cxembl: «MOHOTHOPUIHOE CKpEIIMBAHME U €ro LUTOI€HETHYecKash OCHOBAY,
«3aKOH PACHLICTIJICHU U €ro IUTOTeHeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurudpuaHoe
ckpeuBanue»,  «lluTromornyeckue - OCHOBBI ~ TUTHOPUAHOTO  CKpEUIMBaHUA»,  «Meho3y,
«B3auMoselicTBrEe aJuIeNbHBIX T€HOBY, «l €HEeTHYeCKHe KapThl pacTECHHH, KUBOTHBIX U YEIOBEKA»,
«['eneruka mnomna», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIJIEHHOrOo ¢ MojoM», «KaproTursl
YeoBeKa W OKUBOTHBIX», «Bumel u3MeHUMBOCTH», «MoauduKanoHHAsS W3MEHUHUBOCTBY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTHKa rpyni KpoBuy, «MyTallmoHHAs! U3MEHYHBOCTHY.

Ob6opynoBanue: Moxenu-anmumkanun  «MoHoruOpuaHoe — ckpemuBaHuey, «HenomaHoe
JOMUHHMpOBaHuEe», «JluruOpunHoe ckpemuBanuey, «llepekpécT XpoMOCOM», MHMKpPOCKON H



MuKporpenapar «/lpo3oduna» (Hopma, myranuu ¢GOpMBl KPBUIBEB M OKpPacKu Teia), repOapuid
«I'opox mOCeBHOW.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHasi pabora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPUAHOIO U JUTHOPHUAHOTO
CKpEIIMBAaHUA Y IPp030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

Jlaboparopuast pabora Ne 6. «M3ydeHue MOAM(PHUKAIMOHHON WM3MEHUMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y Apo30Q bl Ha FTOTOBBIX MUKpOIIpenapaTaxy.

[IpakTuueckas padbora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak Hayka M TpolecC. 3apOKJICHHE CeJIeKIMH W aoMectukanus. Yuenue H. W.
BaBuioBa 0 1EHTpax NPOUCXOXKACHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, IOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MaccoBblii M HMHIUBUAYAIbHBIH OTOOPHI B CEJIEKIUU
pacteHuii M XMBOTHBIX. OneHka 3KcTepbepa. BIM3KOpOACTBEHHOE CKpElMBaHUE — HWHOPUIUHT.
UYucras nunus. CkpelivBaHue 4HCThIX JTuUHUH. ['eteposuc, unu rubpunnas cuia. HepoacTBenHoe
cKkpemuBanue — ayropuaunr. Otnanénnas rudpunusanus u e€ ycnexu. MIcKyccTBeHHBII MyTareHes
U TIOJTy4YE€HHE MOJIUILIONI0B. JJOCTUKEHUS CeNeKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oTpaciab IpoU3BOJACTBA. ['€HHas uWHXKEHepus. OTamnbl CO3JaHUS
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kierounas wumxenepusi. Kierounsie
KyIbTYpbl. MUKpPOKJIOHAJIbHOE pPa3MHOXKEHHE pacTeHuil. KioHupoBaHHE BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPTaHMU3MOB. DKOJIOTHYeCKue U 3Thueckue npoodsuemsl. MO — renernyecku
MOU(UIIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuupl u cxembl: kapta «LIeHTpBl MPOUCXOXKIEHHS U MHOrooOpasust KyJIbTYPHBIX
pactenuit», «llopoabl AOMalIHMX >KUBOTHBIX», «CoOpTa KyJIbTYpHBIX pacTeHuil», «OTmanéHHas
rubpunmzamus», «Paboter akamemuka M. @. UWsanoBay, «llomumiongus», «OOBEKTHI
O6uoTexHoaorumny, «Kiaerounsle KyabTyphbl U KIIOHHpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC T€HOB,
XpOMOCOM.

O6opynoBaHue: MYyJSKM IUIOJI0B M KOPHEIUIONOB JUKUX (OPM M KyJIbTYpPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX03sIICTBEHHBIE PACTEHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHXKEHMsI CENeKIUM PACTeHMH M JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUJIEMEHHYI0 (epMy, COpPTOUCIBITATENIbHBIM YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHSA.

[Ipennocsliku BOSHUKHOBEHMSI IBOJIIOLIMOHHONW TEOPUH. DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B
Ouosioruu. BnusiHe SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CeugerenbcTBa 3Bostonuu. [laneonTonornueckue: nociae0BaTeNbHOCTh MMOSBICHUS BUJOB B
[IAJICOHTOJIOTMYECKOI JieTonucH, nepexonnsle Gopmel. buoreorpaduueckue: cXoICTBO U pa3ivyue
¢dayH 1 (I0p MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJCTBA W Pas3iMuusi SMOPUOHOB pAa3HBIX BHUIOB IT03BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AaHAJIOTUYHBIE, PYAUMEHTAPHbIC OPraHbl, aTABU3MBI.
MonekyaspHO-OMOXUMUYECKHE:  CXOACTBO  MEXAaHU3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTab0IMUECKUX IyTEN Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. lapBuna. [Ipennocsuiku BO3SHUKHOBEHUS JapBUHU3MA. [IBroKyIMe
CHJIBI 3BOJIIOLIMU BUJIOB 10 J[apBUHY (M30BITOYHOE Pa3sMHOXEHHME NPH OTPAHUYEHHOCTH PECYPCOB,
HeolpeaesIéHHasi N3MEHYUBOCTb, 60pb0a 3a CyLIECTBOBAHHUE, ECTECTBEHHBII 0TOOD).

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

Muxkposontorus. [lonmynsnus kak eIuHUIa BU1a U 3BOJIOLUY.

JBwxyume cuibl ((pakTopbl) 3BONIOLMHM BHJIOB B IpHupoje. MyTanMOHHBI mporecc U
KOMOMHATHBHAs U3MEHUMBOCTh. [lonysiiinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus U MUrpamus.

EctectBenHbIil 0TOOp — HanpaBisAoLUi pakTop 3BooLUNd. DOpMBI ECTECTBEHHOTO 0TOOpA.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT SBOJIOLUH. [IpuMepsl mpHucrocoOIeHuid y
OpraHu3MoB. ApoMOp(O3bI H UAHO-AJAIITAIIUH.

Bun u BugooOpasoBanme. Kpurepunm Buga. OcHoBHble (GOpMBI  BHI000pa30BaAHUSA:
reorpagpuueckoe, 3K0JI0rHYecKoe.

Maxkpospomtorusi. PopMbl  3BONIONMM:  (pUIIETHYECKAs, JUBEPreHTHasl, KOHBEPreHTHas,
napajuienpHas. HeoGpaTuMocTh 3BONTIOLUH.

[IponcxoxaeHue OT HecleUUaIUu3UpOBaHHBIX NpeakoB. lIporpeccupyromas cnennanusanus.
AnanTuBHas paguarysl.

JdemoHcTpaumu:

[oprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkkens, . Mromnep, A. H. CeBepros.

Tabnuuer u cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apoAbIld MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «DopmMmbl 0OprObI 3a cyliecTBoBaHHE», «EcTecTBeHHBINH OTOOpY,
«MHoroo0pasue copToB pacTeHHil», «MHoroobpasue mopoa KHUBOTHBIX», «[lomymsuuny,
«MyTanoHHasi HM3MEHUYUBOCTHY», «ApoMop¢o3bl», «Mnmoananramum», «OOwas aereHepanus»,
«/IBmwxymue cuibl Bomouuny, «Kapra-cxema mapuipyra mytemectsus Y. [lapsunay, «bopnOa 3a
cymectBoBaHuey», «lIpucnocobieHHOCTs oOpraHusmoBy», «l'eorpaduueckoe BHI000pa30BaHUEN,
«OKOJIOTHUECKOE BUA000PA30BAHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpPAacku, HaOOp IUIONOB U
ceMsH, Kojulekuus «IIpumepsl 3alUTHBIX NPHUCIIOCOOIEHUH y KUBOTHBIX», MOjAedb «OCHOBHBIE
HaIpaBJIEHUs HBOJIIOLUNY», 00bEMHAs MoJienb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguueckas kapta Mupa, KouieKius «®opmMbl COXpaHHOCTH MCKOIMAEMBbIX KHBOTHBIX
U pacTeHuil», Mmojenb ammukanus «llepekpéct xpomocom», BiaxkHble mpenaparsl «Pa3ButHe
HacekoMoro», «Pa3BuTue nATYIIKW», MUKporpenapar «/po3zoduna» (Hopma, mMyTtanmuu (HopMbl
KPBUTHEB U OKPACKHU TEJIa).

JlabGopaTopHble U IpaKTHYecKue padoThl:

JIaGoparopnas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «Omnucanue NPUCHOCOONIEHHOCTH OpraHuzMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KH3HU Ha 3emJie.

JloHay4yHble TPENCTABICHHUS O 3apOXKACHMM >XM3HHA. HaydHble ruUmore3sl BO3HUKHOBEHMS
KU3HK Ha 3emiie: aOWOTreHe3 W MaHcrnepMus. XUMHYECKas SBOJIONMSI. AOHOTEHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHWYECKUX. DKCIEPHUMEHTAIbHOE IOJATBEPKICHUE XHMHUYECKOU
sBomoruK. HavanbHble 3Tanbl Omosnoruyeckoit sBomtonuu. ['mmoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKH. IlepBble KIETKM W HMX OSBOJIIOLMS.
®opMHUpOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emse mo spam u nepuojam. Karapxeil. Apxelickas U mpoTepo30icKas
spbl. [laneosoiickas spa U e€ mepuoibl: KeMOPUICKUMA, OpJOBUKCKHUNA, CHIIYPHUICKHMA, IEBOHCKUI,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Te0JOrMY4ecKHX MporeccoB. OCHOBHBIE 3Talbl HBOJIOLUU
PaCTUTENHHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl Y pacTeHHI U KUBOTHBIX. [losBreHue, pacuser u
BbIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHpa KaK OTpakeHue HBOJOLUU. OCHOBHBIE CUCTEMATHUYECKUE
IpyNIbl OPraHU3MOB.

DBOJIIOLIMS YelloBeKa. AHTPOIIONOrUs Kak Hayka. Pazputue npeacTaBieHuil O MIPOUCX0XKICHUH
yenoBeka. Meroabl n3ydeHus aHTpornorenesa. CxoAcTBa M pa3iuyusl 4YeJIOBEKAa U KUBOTHBIX.
CucremaTHueckoe MOoJ0KEHUE YEIOBEKa.

JBwxkynme cwibl  (dakTopsl) aHTpomoreHesa. HacmencrBeHHass HM3MEHUYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBeHHbI 00pa3 >KW3HHM, W3TOTOBJICHHE OpPYAMUM TpyZAa, MBIILJICHUE,
peysb.

OCHOBHBIE CTaIMM M BETBU IBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeaoBek ymenbiid, YemoBek
npsMoxo i, Yenosek Heanaepranbckuil, Yemnosek pazyMHbii. Haxoqky nckomaeMbsIx OCTaTKOB,
BpeMs CyLIECTBOBaHMsI, 00J1aCTh pacpOCTpaHeHusl, 00BEM rOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: €BponeoujHas (eBpasuiickas), HeErpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA), MOHT'OJIOMTHAs (asmaTcko-aMepHKaHCKas). Yeptsl
MIPUCTIOCOOJIEHHOCTH NPEACTaBUTENEH YeT0BEUYECKHX pac K YCIOBHUSAM CYILIECTBOBaHHS. ENMHCTBO
yenoBedeckux pac. Kpurtuka pacuszma.

JdemoncTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuupr u cxemsl: «Bo3HukHoBeHne CoJHEYHOW cHCTeMbl», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas kietka», <«KuBoTHas kietka», «lIpokapuoTuyeckas  KIETKay,
«CoBpeMeHHasi CHCTEMa OpPraHMYecKoro Mmupa», «CpaBHEHHME AHATOMUYECKMX 4YEPT CTPOCHMS
YyeloBeKa U 4YeNOBEKOOOpa3sHBIX 00e3bsiH», «OCHOBHbIE MeCTa NaJ€OHTOJOTMYECKUX HaXO0J0K
MPEKOB COBPEMEHHOrO 4YelnoBeKa», «JllpeBHeimme moan», «llpeBaue moan», «IlepBbie
COBpPEMEHHBIE JTIOAN», «YenoBeueckne pacbi».

Ob6opynoBanue: Mmymspku — «[IpoucxoxaeHne  yenmoBeka»  (OIOCTBI  aBCTpaJIONMTEKA,
NUTEKaHTpOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WIM HM300paKeHUs KaMEHHBIX OpYAHi
MEePBOOBITHOTO 4YeJOBeKa (KaMHHU-YOIIEPHI, pyOmsa, ckpebria), TeoXpoHOJOTHYecKas TalOJnIa,
KoJuteKust «®opMbl COXPaHHOCTH MCKOIMAEMBIX )KMBOTHBIX U PaCTCHHI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

IIpaktuyeckas padora No 1. «l3yyeHHe HCKOMAEMBIX OCTATKOB PACTEHHH M YKUBOTHBIX B
KOJUIEKLIHSAX».

DKCKypcusi «IBOMIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WITH
KpaeBequeCKU My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.



DKoJIOTHs Kak HayKa. 3ajjaud ¥ pa3fesibl HKOJOTrHH. MeTobl SKOJOTHUECKUX HCCIIET0BaHHMA.
DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAas, BHYTPH
OpraHu3MeHHasl.

Okonorudeckne ¢akropel. Krnaccudukamums skxomorudeckux (akToOpoB: aOMOTHYECKUE,
OMoTHYECKHe U aHTponoreHHsie. JleficTBre 3xoornyeckux (pakTopoB Ha OPraHU3MBI.

Abunotnyeckue (HakTOphL: CBET, TEMIIeparypa, BlaxHocTs. Poronepuonusm. [Ipucnocodbnenus
OPTraHU3MOB K JICHCTBHIO aONOTHYECKHX (haKTOPOB. BHOJIOTHUECKHE PUTMBI.

buotnueckue (axkropbl. Buasl OMOTHYECKHUX B3aUMOJCHCTBUIN: KOHKYPEHIIUS, XUIITHUYECTBO,
cumbuo3 u ero Qopmsl. [lapasutusm, koomepaiusi, MyTyanau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCcau3M, HEUTpaiu3M. 3HA4YeHHE OWOTHYECKMX B3aMMOJCHCTBUMA IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKU  nomyasauud. OCHOBHbIE IIOKa3aTeNd  HOILYJISILIMU:
YHCIIEHHOCTD, IIJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpaIus. JuHaMUKa YUCICHHOCTH
MOMYJISIIUK U €€ Perysiusl.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmumer u cxembl: kapTa «lIpupoansie 30HBI 3emiu», «Cpenbl OOUTaHHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llomymsanumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISIIIMA HHPY30PHH -
Tydenbkny, «[lumesbie nenm».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Jlaboparopuas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHH M3 Pa3HbIX MECT
OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «I[Tofacu€T MIOTHOCTH MOMYJIAIMI pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa M IKOJTOTHYECKHE CHCTEMBI.

Coo0bmiecTBO opraHu3MoB — 6noneHo3. CTpyKTypbl OHOLIEHO3a: BUJIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.

Okosjorudeckue cucreMbl (dkocuctembl). [loHsTe 00 »sKOocHcTeMe U OMOTreolEeHO3E.
@DyHKIIMOHAIbHBIE KOMIIOHEHTBI 9KOCHCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB U NOTOK PHEPTUU B sKocucTeMe. Tpoduueckue (MUIIeBble) ypOBHHU 3KocucTeMsl. [IuieBble
uenu u cetd. OCHOBHBIE TIOKAa3aTeNM HKOCHCTEMBbI: Ouomacca, MNPOAYKLHUSA. OKOJIOTMYECKHE
MUpaMHIbl: TPOAYKLHH, YHCIEHHOCTH, Ouomaccel. CBOWCTBa SKOCHCTEM: YCTOHYMBOCTb,
camoperyJsanus, pazsutue. CyKieccus.

IIpuponHble  SKOCUCTEMBI. OKOCHCTEMBI O03€p M pEK. OKOCHCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE HKOCHUCTEMBI. ATpO’KOCHCTEMBI. YpOoskocuctembl. buonormueckoe u
X03SICTBEHHOE 3HAUEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akrop ycroWuuBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHMYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYyenue B. . Bepnaackoro o 6uocdepe. ['panunsl, cocras u cTpykrypa 6mochepsl. Kupoe
BemecTBO U ero ¢pyHkuun. OcoOeHHOCTH Onocdephl Kak ria00aabHON IKOCUCTEMBI. J[nHaMmu4ueckoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB (yriaepona, as3orTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouocdepe 3emin. AHTpOINOTCHHbIE M3MEHEHHs B Omocdepe. [mobanbpHbIC
HKOJIOTUYECKUE TTPOOITEMBI.
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CocymecTBoBaHue MpUpoAbl U uenoBeuecTBa. CoxpaHeHune OHMOpazHOOOpasusi Kak OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBAa palMOHAIBLHOTO YIPABICHUS] MPUPOJHBIMU pPECypcaMu U HX
ucrnosib3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:

[Toprpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuiper u cxembl: «[Iumesbie 1enu», «buoleHo3: coctaB u CTpykTypay, «lIpuponnbie
coobmectBay, «llemum muTaHUA», «OKoNorMueckas mupamugay, «buocdepa U UeIOBEK»,
«IKOocUcTEeMa MIUPOKOIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOWHOIO Jieca», «buoreHo3 Bogoémay,
«ArpoueHos», «lIpumepHble aHTPOIIOTrE€HHbIE BO3ACUCTBUSA HA NIPUPOLY», «BaxxHEeHIMEe UCTOYHUKHU
3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX Boa», «llouBa — BakHeWmas cocTaBistomas Ouocdepsi,
«®Dakrtopsl gerpagauuu nouBy, «llapHukoBblil d3pdekT», «DakTopbl paguoaKTUBHOTO 3arpsA3HEHUS
onocheps», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue xu3zHu B ouocdepe», «O30HOBBIM
sKpaH buocdeprr», «Kpyrosoport yriepona B 6uochepe», «KpyroBopot a3ora B Ipupoae».

O6opynoBanue: Mojenb-anmiukanus «TUnudHble OMOLIEHO3b», repOapuil «PacturenbHbIe
cooOmiecTBa», KoiuleKuuu «buomeHos», «BpenuTenu BaKHEMIIUX  CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu W KOJUICKIIMM PACTEHHMM M KUBOTHBIX, MPUHAICKAIME K Pa3HbIM
9KOJIOTUYECKUM TpymnmaMm ojaHoro Bunaa, Kpacnas kuura Poccuiickoit ®enepanuu, n300pakeHUS
OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.
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IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOIPAMMBI 110 BHUOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBaMBalTCsS TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
oOy4arolMMUCS. TPOrpaMM CpeIHEro oOmIero 0oOpa3oBaHUsS: JIMYHOCTHBIM, METANPEIMETHBIM H
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JAMYHOCTHBIX pE3yNbTaTOB OCBOEHHUsA mpeameTra «buonorus» BbIIEIEHBI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHUE O0YUYaIOIIMMHUCST POCCUUCKOM TpakIaHCKOW MACHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTENIBHOCTH U CaMOOIPEIEICHUIO, HAIMYUE MOTUBALIMM K
oOyueHHnt0 OUOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHH JIMYHOCTH HAa OCHOBE
KIIFOUEBBIX IIEHHOCTEH M UCTOPHUYECKUX TPAAULUN pa3BUTHsL OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTD U
CTIIOCOOHOCTh OOYYAIOLINXCS PYKOBOACTBOBATHCS B CBOCH JEATEIBHOCTH I[EHHOCTHO-CMBICIOBBIMH
YCTaHOBKaMH, MPUCYIIMMH CHCTeMe OHOJOTHYECKOro 0Opa30BaHUs, HAIWYHE HKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIndHOCTHBIE Pe3yIbTaThl OCBOEHUS MpenMeTa «bromorusy 10CTUralTcs B €IUHCTBE y4eOHOM
U BOCIHTATEIBHOM  JACATENBHOCTH B  COOTBETCTBUM C  TPAJAWLHMOHHBIMH  POCCHUCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMHM M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHATHIMU B
oOmiecTBe MpaBWJIaMd ¥ HOPMAaMH TIOBEIEHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOpAa3BUTHUSA, Pa3BUTUS BHYTPEHHEH MO3UIMHU JIMYHOCTH, MAaTPUOTH3MA,
YBOKEHHs K 3aKOHY M IPABOINOPSAKY, YEJIOBEKY TpyJda M CTaplieMy IIOKOJEHHUI0, B3aHWMHOIO
yBaXKeHHsI, OEpPEKHOT0 OTHOIIEHHUS K KYJIbTYPHOMY HaclIeUI0 U TPAJULHUSIM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickont denepannu, NpUpoOae U OKPYXKAKOLLIEH cpee.

JIMyHOCTHBIE pe3ylbTaThl OCBOCHUs YydeOHOro mnpenmera «buosorus» HOKHBI OTpa)kaTb
TFOTOBHOCTh M CIIOCOOHOCTh OOYy4aromIMXcs pPYKOBOJCTBOBAaThCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAllUi, MO3UTUBHBIX BHYTPEHHUX YOEXIIEHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM LIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACHIMPEHHE KU3HEHHOTO
OIBITA U OIBITA ACATEIBHOCTU B IIPOLIECCE PEAIM3alMi OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHON
NEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1)rpaxaaHcKkoro BOCHMTAHUSA:

Cc(OPMHUPOBAHHOCTh I'PAXKJIAHCKON MO3UIIMH 00YYaIOIIErocss Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTHUTYLUMOHHBIX TMpaB U OOA3aHHOCTEH, YBaXK€HHE 3aKoHa W
MIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOpPYECKON MAEATENbHOCTH MPU CO3/aHUM Y4EOHBIX IPOEKTOB,
peleHnH yuyeOHbIX U 03HABaTEIbHbIX 3371ay, BHIIOJTHEHUH OMOIOTHUECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNeNsATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBJIEHUSM COBPEMEHHOM
’KU3HU U O0BICHSTE €€;

YMEHHUE YYUTHIBATh B CBOUX JEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS
JOZIeH C pa3HbIMU YOEKACHUSMH, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHEHUS Y4EOHBIX,
MTO3HABATENIBHBIX M MCCIEN0BATENbCKUX 33/1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHUIO ONIOHEHTOB
MpH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;
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2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUICKON TPakIaHCKOH WACHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepen PonuHOM, ropiocTu 3a cBoi Kpai, cBoro Ponuny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOIO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO U MaMSITHUKAM MPUPOJbI, JTOCTHKEHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBIEHHE U Pa3BUTHE OMOJIOTHUH,
MMOHUMAaHUSI 3HAY€HUsl OMOJIOTUU B MO3HAHUH 3aKOHOB MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBa;

ujeiHas yoe:xxAIEHHOCTh, TOTOBHOCTh K CIYXEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMI0 W NMPHUHUMATh OCO3HAHHBIC PEHICHHS, OPHUCHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTENISIM, CO3JAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaIULMSAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYash 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMAaHUE SMOIMOHAIBHOTO BO3JICUCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUJAX HUCKYCCTBA, CTPEMIICHHE MPOSIBIATH KauecTBa
TBOPYECKOU JINYHOCTH;

5) ¢pusznueckoro BocnuTanus, GopMUPOBAHNS KYJIbTYPbI 30POBbSl M IMOIMOHAIBHOIO
Os1aromosty4us:

MOHUMAaHWE U pealu3alus 3J0pOBOrO U Oe3omacHoro oOpasza >KM3HH (370pOBOE MHUTAHUE,
COOMIOZICHNE TUTHEHUYECKUX TMPaBUI W HOPM, COAaHCHUPOBAHHBIM PEKUM 3aHSATHI U OTIBIXA,
perymnsipHasi pu3nyeckasi akTUBHOCTB), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMUMAaHKE [IEHHOCTH MPaBWJI UHIUBUIYaTbHOTO U KOJUIEKTHBHOTO 0€30MacHOrO MOBEACHUS B
CUTYALUSAX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE TIOCJICJICTBUA W HEMPUATHS BPEIHBIX TPUBBIUEK (YHMOTPEOJICHHUS aJKOTOJ,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K aKTHBHOM JEATETbHOCTH TEXHOJIOTHYECKON WM COIMAIbHOW HANpaBlIEHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIIHHO BHITIOJHATH TaKYyIO JIESITEIIbHOCTD;

UHTEpEC K pasnudHbiM cdepaM npodeccHoHATbHONW JesITeNIbHOCTH, yYMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) IKOJIOTrM4YeCKOr0 BOCIIMTAHMS:

AKOJIOTHYECKU I[eIecCO00pa3HOe OTHOIICHWE K MPUPOJEC KaK MCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIIIEHUE YPOBHSA HKOJIOTMUYECKON KYyJIbTYphl: MNPUOOPETEHHE OMbITa IJIaHUPOBAHUS
ITOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIECTBUN ISl OKPYXKAIOIIEH CPEbL;
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OCO3HaHUe TT100aThbHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel X pPelieHus;

CIOCOOHOCTH HCIIONIB30BATh MPHOOPETaeMbIe IPU U3YYCHUH OMOJIOTHH 3HAHUS U YMEHUS TPH
pelieHny MpoOJeM, CBSI3aHHBIX C palMOHAJIBHBIM IMPUPOIOIOJIB30BaHUEM (COOIIOJCHHE MpPaBUI
MOBEJCHUS B IIPUPOJE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHSI B SKOCUCTEMAX, OXpaHy BHUJOB,
aKocucTeM, orochepsl);

AKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAIIMX BPE OKPYKAKOLIEH MMPUPOAHON Cpele, YMEHHE
MIPOrHO3UPOBATh HEOJIArONpUATHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEeANPUHUMAEMbIX JEHCTBUI U
MpEeAOTBPALIATh UX;

HaJu4ue€ PA3BUTOrO HSKOJIOIMYECKOTO MBIIUICHHS, 3KOJOIMYECKOM KYJIbTYphl, OIbITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBJIECHHOCTH, YMEHHMS  PYKOBOJCTBOBAaTbCS MMH B
[M03HABATEJIbHOM, KOMMYHMKATHBHOW M COLMAJIbHOM IIPAKTUKE, TOTOBHOCTM K Y4YacTHIO B
MPAKTUYECKOU JEATEIbHOCTH 3KOJIOTMYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKH ¥ OOINECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYp, CIIOCOOCTBYIOIIECTO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOW M YHUTATENIbCKOM KYJIbTYpPbl KaK CpeACTBa B3aMMOJEHUCTBHS
MEKY JIIOJIbMU U TTIO3HAHUS MUPA;

MOHWMaHUEe CcrenuuK OWOJIOTHH KaK HayKd, OCO3HaHWUS €€ poiu B (QOpMHUPOBAHUU
paIMOHATIbHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEIOCTHOTO MpEACTaBIeHHUs 00 OKpY>KaroleM
MHpE KaK O €IMHCTBE IPUPOJIbI, YEIOBEKA U OOIIECTBA, B IO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHnr TPO0JIeM COXPAHCHHUS TPUPOJTHOTO PABHOBECHST;

yOSKIEHHOCT, B 3HAYMMOCTH OHWOJIOTUU JUIsI COBPEMEHHOW IMBWIM3AIMH: OOSCIICUCHUS
HOBOTO YPOBHSI Pa3BUTHUSI MEIHIIMHBI, CO3JaHHE TMEPCIEKTHUBHBIX OWOTEXHOIOTUH, CIIOCOOHBIX
pelars pecypcHble MpOoOJIeMbl pa3BUTHs UYEJIOBEUECTBA, MOWCKA IMyTEeH BBIXOJA U3 TIOOATBHBIX
9KOJIOTUYECKUX TPOoOJeM M oOecredeHus mepexoja K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATHHOMY
WCIIOIB30BAHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOMYyYEHUH OHONOTHYECKUX 3HAHUK B IENSAX MOBBIIICHHS 001Ieit
KYIbTYpbl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTh (DyHKIHMOHAIBHOM
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHU N OUOJIOTUH;

MMOHMMAaHUE CYIIHOCTA METOJOB IIO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIOJB30BaTh TOJy4aeMmble 3HAHUA JUIsl aHalu3a W OOBSCHEHUS SBICHHMA
OKPY)KAIOIIer0 MHUpa U TMPOUCXOAAIUMX B HEM HW3MEHEHUH, YMEHHE [enaTb OOOCHOBAaHHBIE
3aKJTIOYEHHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIONTUXCS JAHHBIX C IETbI0 TMOJIYICHHS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CAaMOCTOSITETTFHO UCIIOJIb30BaTh OMOJIOTHYECKIE 3HAHUSI JIJTsl pEIICHUS TPOOJIeM B
peanbHBIX KU3HEHHBIX CUTYalIHIX;

OCO3HAHME IIEHHOCTH HAy4YHOU MESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO M
HCCIIEIOBATENIBCKYIO IEATENbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPhIBHOMY O0Opa30BaHUI0O U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIONYYEHUIO HOBBIX 3HAHMA TIO OHOJOTUM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIbTATBI
MeramnpeaMeTHble pe3yibTaThl OCBOCHHsA y4yeOHoro mpeamera «buonorusy BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHHMS ~ MHUPOBO33PEHHUS  OOYUAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
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(MeXIpeIMeTHBIE) OOIEHAYYHBIC TMOHSATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOUW KApTUHBI MUpPA H
crenuuKy METOJOB IO3HAHUS, HCIOIb3YEeMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
sIBJIGHUE, MPOIIecC, CUCTeMa, HAyUHbIM (PaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCleIOBaHNe, HaOJI0/IeHue, H3MEpPEeHHEe, JKCIEPUMEHT U JPYruxX), YHUBEpCAllbHbIE Y4eOHBIE
NeicTBHS (MI03HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJISATUBHEIC), oOecreunBaronye GopMupoBaHue
(YHKIIMOHATLHOW TPaMOTHOCTH ¥ COLMAIBHOW KOMIIETEHIIMM OOydYaromuXxcsi, CIOCOOHOCTh
00y4aroluXCcsl UCIOJIb30BaTh OCBOEHHBIE MEXAUCUUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCcaJbHbIe yueOHbIE ACHCTBUS B IO3HABATEIHLHON U COLMATIBHON MPAKTHKE.

MeTtanpeameTHble pe3yabTaTbl OCBOSHUS IPOrPaMMBbI CpPeIHEro o0LIero 00pa30oBaHUs JOIKHBI
OTpaXkaTh:

OB1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENILHO  (POPMYJIMpPOBAaTh M aKTyalH3WpOBaTh IMpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHHWH 3HAHWU MPUEMBI JIOTUYSCKOTO MBIIUICHUS (aHAW3a, CUHTE3a,
CpaBHEHUS, KiIacCU(UKAIMU, 000OIIECHNS ), pACKPBIBATh CMBICII OMOJIOTHYECKUX MOHATUH (BBIACIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSTUIMH);

ONPEACIATh IENU JIeATSIBHOCTH, 3aJaBas TapaMeTpbl W KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YyJIbTATHI ICATECIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NEAYKTUBHbBIC, MO AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIHpPOBATH BBIBOJIBI H
3aKJTFOYCHUS,

MPUMEHSITh CXEMHO-MOJIENbHBIE CPEICTBA NSl TPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHONIICHUH B H3Yy4aeMbIX OMOJOTHUYECKHX OOBEKTaX, a TakKe MPOTHBOPEUHMH pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3pabarhiBaTh IJIaH PEIICHUs MPOOJIEMBI C YUETOM aHAIHM3a WMEIOIUXCS MaTepUaTbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKU MOCIICICTBUH JICITCILHOCTH;

KOOPJIMHHUPOBATh W BBINIOJNHATH pPabOTy B YCIOBHSX PEaTbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIQJICTh HABBIKAMHU Yy4eOHO-MCCIIEAOBATEIBCKON M TPOCKTHON JIEATEIHbHOCTH, HaBBIKAMU
paspeiieHuss mpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IOMCKY METOJIOB
pEelIeHrs MPAKTUYECKHX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

WCIOJIb30BaTh PA3NIMYHBIC BHJBI JIEATCIBHOCTH 110 IIOJIYYCHHUIO HOBOTO 3HAHHUS, €ro
WHTEpPIIPETAIIMH, MPEOOPa30BaHUI0O W TNPUMEHCHHIO B YYCOHBIX CHUTYallHsSIX, B TOM YHCIE TPH
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TIPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOJOTHEH, KIFOYEBBIMHU
MTOHATHSIMH B METOJIaMU;

CTaBUTh W (OPMYIHPOBATh COOCTBEHHBIC 3aJaud B OOpA30BATEIBLHON JEATEIBHOCTH |
KU3HEHHBIX CUTYaIIHsIX;

BBISIBJISITH NIPUYUHHO-CIICJCTBEHHBIE CBS3M W aKTYaJIM3UPOBATh 3a7ady, BBIIBUTATh THIIOTE3Y
e€ pelIeHusl, HaXOJUTh apryMEHTBI JJIsl J0Ka3aTeIbCTBAa CBOMX YTBEPKACHU, 3a]1aBaTh MapaMeTphl U
KPUTEPUU PELLICHUS;
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aHAJM3UPOBATh MOJYUYECHHBIC B XO/I€ PEIICHUS 33Jjaul Pe3y/IbTaThl, KPUTHYECKH OLEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILLIECTBIIATh 1I€JICHANpPABJICHHBI IOUCK IEpPEeHOca CPEeICTB M CHOCOOOB JEHCTBHUS B
npodeccHoHABHYIO CPeny;

YMETh MIEPEHOCUTD 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00JIacTel;

BBIJIBUI'aTh HOBBIE UJIEH, NIpeIaraTb OPUrHHAIbHbBIE MOAXO0/bl U PEILIEHUs, CTABUTh IIPOOJIEMBI
U 33/1a4M, JOIYCKAIOLIE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HHGpopMmanuu (Tekcre ydeOHOro mocodus,
HAy4YHO-TIONYJISIPHOW JIUTEepaType, OMOJIOIMYECKHX CIIOBapsX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JnaHHbIX, B IHTepHere), aHanu3upoBaTh HMHGOPMAIMIO pPA3JIMYHBIX BHJIOB U (opMm
MPEJCTAaBICHNS, KPUTUIECKH OLICHUBATH €€ IOCTOBEPHOCTh M HEIPOTHBOPEUHBOCTD;

(dbopMyIHpOBaTh 3amMpoChl W TPUMEHSTH pa3NWYHBIE METOAbl TNPH TIOMCKE M OTOOpe
Ouosiornyeckoil uHpopMau, HEOOXOIMMOH /7S BHIIOJIHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTh ONBIT HCMHOJb30BaHUSA HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTHMAJbHYIO (OpPMY  MpEICTaBICHUS  OMOJOTHYECKON
uHpopmanuu (cxeMsbl, rpaduKy, JUarpamMmmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIOJb30BaTh HAyyHbIH A3BIK B KAayecTBE CpeACTBa IpU paboTe ¢ OHOJIOrMyYecKon
uHpOpMalKel: MPUMEHATh XUMHYECKHE, (U3UUECKHE W MaTeMaTHYeCKHWE 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJIB30BaTh M MpeoOpa3oBHIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIIHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAaHUS U 3allUThl HHPOpMaLu, HH(HOPMAIIMOHHON 6€30MacHOCTH
JMYHOCTH.

OgJiaienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

1)o0menue:

OCYILLECTBISATh KOMMYHHUKAILIMU BO BCeX cepax >KU3HU, aKTUBHO YYacCTBOBAThH B JIMAJIOTE MIIU
JMICKYCCHH TIO CYIIECTBY 00CY)KIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CY)KICHHSI
OTHOCHTEIIHO BBITIOJHEHHS TIpEIaraeMoi 3aJadd, yYUTBIBATh WHTEPECHl W COTIACOBAHHOCTH
MO3ULMK APYIUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpeJICTBAa OOIIEHHUs, TOHUMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlMil, YMETh CMST4aTh KOH(IUKTBI M BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IUYHBIMU CIOCOOAMH OOIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS APYTHX
JOACH, NPOSBIATH YBAKUTEIHHOE OTHOIIEHHE K COOECEeHMKY M B KOPPEKTHOH ¢opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOW M WHAWBUAYAJIbHOM pabOTHI mpu
pelieHnrn Ouojorndyeckoi mpoOsaembl, 0O0OCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHMsSI TPYIIOBBIX
(dhopM B3aMMOEHCTBYS IPU peLIeHUH yueOHO! 3a1auH;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX ACUCTBUH C Y4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WiIeHA KOJUIEKTHUBA;
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IIPUHUMATD L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPIAMHUPOBATH EHCTBUS
10 €€ JOCTUKEHHUIO: COCTABJIATH IUIaH ACUCTBUM, PACIIPEAEIIATh POIU ¢ YIETOM MHEHUH Y4aCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLIEHUBATh KayeCTBO CBOEI0 BKJIAJa M KaKJAOr0 y4acTHHUKA KOMAaH[bl B OOIIMI pe3ysbTaT I0
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJlaraTb HOBBIC IIPOEKTBI, OLEHUBATH WAECH C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OgyageHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS JJIs BBIBJICHUS NPOOJIEM U MX PEIIEHHs B )KU3HEHHbBIX
U Y4eOHBIX CUTYaIUSX;

BBIOMPATh Ha OCHOBE OHMOJOIMYECKHX 3HAHWU IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JEUCTBUAX M TOCTYNKAax IO OTHOWIEHHUIO K >XKUBOW MPHUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPY>KAIOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBIATh IO3HABATEIbHYIO JI€STEIBHOCTh, BBIABIATH INPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aull B 00pa30BATEIBbHON NESTEIHLHOCTH M JKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHHs MpOoOJeMbl C Y4ETOM MMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IPEIIOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacipsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBIECHUIO IIMPOKOW SPYIAUIMM B pa3HbIX 001acTaX
3HAHUMN, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BJIa/IETh HaBbIKAMU TO3HABAaTENbHON pe(JeKCMU KaK OCO3HAHMs COBEPIIAEMBbIX ACUCTBUN U
MBICIMTENbHBIX MPOLECCOB, UX PE3yIbTaTOB M OCHOBAHUH, MCIIOJIB30BaTh MPUEMBI pedIeKCHu JUls
OLIEHKU CUTYalllH, BBIOOpA BEPHOT'O PELLICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAJIU3€E PE3YyIbTAaTOB JEITEIBHOCTH;

3)npunsaTHE ce0s M APYrHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YIIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

HNPEIMETHBIE PE3YJBbTATHBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mporpammbl COO mo Ouonornn Ha 0a30BOM YPOBHE
BKJIIOYAIOT crienuduueckue s yuyeOHoro mnpeamera «buosnorus» HaydyHble 3HAHUS, YMEHHUA H
COcOOBI JEMCTBUI MO OCBOCHUIO, MHTEPIPETAIMU U MTPEoOPa30BAHUIO 3HAHUHM, BUBI AEATEIbHOCTH
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IO MOJIYYSHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HaHUI B pa3IMYHBIX YUECOHBIX CHUTYalHUsX, a TAK)XKE B
peanbHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme mpeaMeTHble pe3ybTaThl
MIpeICTaBJICHbI M0 roJjaM 00yUYeHUsI.

[IpenMeTHbie pe3yabTaThl OCBOCHHS yueOHOro mpenmera «buonorus» ¢ 10 knacce MOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MeECT€ M pPOJM OHMOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (OPMHUpPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOHl KapTHHBI MHUpa H
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouooruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl peLIeHHs )KU3HEHHBIX 3a]1ay;

YMEHHUE pPACKPBIBAaTh COJEpKAHUE OMOJOTMYECKUX TEPMUHOB M TOHSATHM: >KWU3HB, KIETKa,
Opranm3M, MeTa0oau3M (OOMEH BEIIEeCTB W MPEBpaIICHHE YHEPTUH), TOMEOCTa3 (CaMOperyIIsius),
YpOBHEBasi OpraHu3alus >KUBBIX CHCTEM, CAMOBOCIIPOU3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE u3JaraTh OWOJIOTUYECKHE TeOopuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LIEHTpaJIbHas J0rMa MOJIEKYJISIpHOM Ounosorun), 3akonsl (I'. Menpnens, T. Moprana, H. . Basuiosa)
U ydeHus (0 IEHTpax MHOrooOpaszus M MPOUCXOXKACHUSA KyIbTypHbIX pactenuit H. V. BaBuiosa),
OTIpEACIISATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHUE BJIAJICTh METOAAMU HAYYHOTO IMO3HAHMS B OMOJIOTHN: HAOIIOIEHUE U OITMCAHHUE )KUBBIX
CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHU3alMs WM TPOBEICHHE OHOJOTHMYECKOTO SKCIIEPUMEHTA,
BBIIBI)KEHUE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEX]y UCCIIEyeMbIMH BETHUYNHAMU, OOBSICHEHHE
MOJIYYEHHBIX Pe3YJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeaTh
BBIBOJIbl HA OCHOBaHHMHU MOJTYYECHHBIX PE3yJbTaTOB;

YMEHHE BBIACTATh CYHNIECTBEHHBIC TNPHU3HAKKM BHPYCOB, KIETOK IPOKAPHOT M JYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOEHHOCTH IMPOLIECCOB: OOMEHa BEIIECTB U
IpEBpallleHUs] SHEprud B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOIO0 M HHEPreTH4ecKoro ooOMeHa,
XEMOCHHTE3a, MHTO033, MeH03a, OIUIOJOTBOPEHHS, PA3MHOKEHUS, HHIUBUAYAJIHHOTO Pa3BUTHA
opraHu3ma (OHTOTEHE3);

yYMEHHUE MPHUMEHATh IOJIyYEeHHbIE 3HAHUSA JUIsI OOBACHEHHS OMOJIOTMYECKHUX IPOLECCOB U
SBJICHUM, JJIS MPUHATHS MPAKTUYECKUX PEIIeHHH B MOBCEJHEBHOHM JKU3HU C LENbI0 00eCreueHHs
0€30MaCHOCTH CBOETO 3JI0POBBS M 3/I0POBBSI OKPYXKAFOIIUX JIFOCH, COOIOICHHUSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAMOIIEH MTPHUPOJHON cpenae, TMOHUMaHWe HEOOXOTUMOCTH HCIIOIb30BaHUS
JOCTHKEHUM COBPEMEHHOM OMOJI0rHK M OMOTEXHOJOTHH I palliOHAIBHOTO PUPOIOTIONIB30BAHMS;

YMEHHE pellaTh »JJIEMEHTAapHble TIeHeTHYeCKHe 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpEeUIMBaHNe, CIETUICHHOE HACIIeIOBaHHEe, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHHS IS
MpeCKa3aHusl HaclIeJ0BaHUS MPHU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJHATH J1a00OpaTOpHBIE U MpaKTHYECKHe paboThl, COOI0aTh MpaBmiia mpu padboTe
C Y4eOHBIM U J1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHHE KpPUTHYECKH OIEHWBATh ¥ WHTEPIPETHPOBATH HMH(POPMAIUIO OHOJIOTHYECKOTO
COZIepKaHUsI, BKIIOUYAIONIYIO TICEBJIOHAyYHBIC 3HAHHUS W3 PA3JMYHBIX HMCTOYHUKOB (CpeACTBa
MaccoBO HMH(OpMAIUKM, HAYYHO-TIOMYJISPHBIE MaTepHajbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEJUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCBMEHHBIE W YCTHBIE COOOmIeHHUs, 00oO0mmas
OMOJIOTHYECKYI0 MHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCITOJIB30BATh MOHATHHHBIN
anmapar OMOJIOTHH.

[IpenmerHblie pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» 6 11 knacce NOMKHBI
OTpaXkaTh:
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c(OPMHPOBAHHOCTh 3HAHMA O MeCT€ M pPOJM OHMOJIOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa H
Hay4YHOT'O MHUPOBO33PEHHUSA, O BKJIAZC POCCUHCKUX U 3apyOeKHBIX YyU€HBIX-OHMOJIOTOB B pa3BUTHE
Ouosioruy, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUls PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKPBIBATh COJIEPKAHHE OMOJOTHUECKUX TEPMHHOB U TMOHATHI: BUA, MOMYJIALNS,
reHO(OH/I, BOJIOMS, ABIKYIIME CHIIbI ((haKTOPBI) SBOJIIOLUH, MPUCIIOCOOICHHOCTh OPraHU3MOB,
BUJ000pa30BaHue, 3KOJOIHYECKHE (PAKTOPbI, IKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTHI, PEAYLEHTHI,
LeNH MUTaHus, SKOJIO0rHyecKas nupamuia, OuoreoneHos, buocdepa;

yMEHUE H3jarate Ouojoruueckue Teopuu (3BomonuoHHas Teopus Y. [lapBuHa,
CHUHTETUYECKAsl TEOpHUs SBOJIIOLMM), 3aKOHBl M 3aKOHOMEPHOCTH (3apojsimieBoro cxoxacrsa K. M.
bapa, uepenoBanus riaBHbBIX HampasiaeHuil u nyred sBomonuu A. H. Ceepuosa, yueHus o
o6uocdepe B. 1. BepHazickoro), onpenensars rpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHE BJIaIETh METOIaMU HAYYHOT'0 [TO3HaHMS B OMOJIOrUU: HAOII0I€HUE U ONHMCAaHHUE KUBbBIX
CUCTEM, IpOLIECCOB U SBJICHWM, OpraHu3alnus M IPOBEJCHHE OHOJOrMYECKOro 3KCIEpUMEHTA,
BBIJIBKCHHE THITOTE3bl, BBISBICHUE 3aBUCUMOCTH MEKIY UCCIIEAYEMBIMU BEIMYMHAMH, OOBSICHEHUE
MIOJIyYEHHBIX PEe3yJbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MMOHITUHN, TEOPHH M 3aKOHOB, YMEHHUE JeNaTh
BBIBO/Ibl HA OCHOBaHMHU MOJIYYECHHBIX Pe3yJbTaToB;

YMEHHE BBIIEIATh CYLIECTBEHHBIE MPU3HAKK CTPOEHHUS OMOJOTMYECKHX OOBEKTOB: BUOB,
MOIYJISIUH, TPOAYIICHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OMOTEOIEHO30B U YKOCUCTEM, 0COOEHHOCTH
IIPOLIECCOB:  HACJIEJICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIOo 0TOOpa, BHI000pa3oBaHus,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB, AECUCTBHUS HKOJOIMUECKUX (PAKTOPOB HA OpPraHU3MBI, IE€pPEeHOCa
BELIECTB U IOTOKA HHEPrUM B SKOCUCTEMAX, AHTPOIIOI€HHBIX M3MEHEHUH B 3KOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHUECKUX ITUKIOB B buocdepe;

YMEHHUE MPHUMEHATh IOJy4YeHHbIC 3HAHUS JUIsI OOBSICHEHUS OMOJOTMUYECKUX NpPOLIECCOB U
SIBJICHUM, JJIS MPUHATHS NMPAKTUYECKUX PEIIeHHH B MOBCEJHEBHOM JKU3HU C LENbI0 00eCreueHHs
0€30MaCHOCTH CBOETO 3/I0POBbS U 310POBbsI OKPYKAIOIIUX JIIO/IeH, COONMIOAEHHUSI HOPM TPaMOTHOTO
MOBE/ICHHUS B OKpYXKalIlled NpPUPOJHONW cpele, MOHMMAaHME HEOOXOAMMOCTH MCIIONIb30BaHUS
JOCTHKEHUH COBPEMEHHOM OMOJIOTHH Il pallMOHAIBHOTO MTPUPOIOIONIB30BaHHUS;

YMEHHE pellaTh 3JeMEeHTapHble OMOIOTHYEeCKHE 3ajaul, COCTABIISTh CXEMBbI IIEPEHOCA BEILIECTB
Y DHEPIUH B SKOCUCTEMaX (LIeTH MUTaHMUs);

YMEHHE BBINOIHATH J1a0OpaTOPHBIE U MpaKTUYeCKue paboThl, COOII0JaTh IpaBUiIa MpH padoTte
C y4eOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHUECKH OIIEHMBAaTh M HHTEPIPETUPOBAaTh MH(MOPMAIMIO OHOIOrHYECKOTrO
COJIep’KaHus, BKJIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3 PAa3IMYHBIX HCTOYHHKOB (CpelicTBa
MaccoBOM HMH(pOpMalUM, HAYIHO-TIONMYJISIPHBIE MaTepHaibl), pacCMaTpHBaTh  TJI00ATBHBIC
HKOJIOTUYECKUE TMPOOJIEMBbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO3/1aBaTh COOCTBEHHblE IHCbMEHHbIE M YCTHBIE COOOIIeHus, 0000mas
OMOJIOrMYecKyI0 HH(OpPMAILMIO U3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUNHBIN
anmapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
N HaunmenoBanue KomyecTso 1acos DJIeKTPOHHbIE
| pa3siesioB M TeM TMpaktuueckue KOHTPOIBHBIE (rudhpoBbie)
n/m Bcero padoThI
NporpamMmbl paGoThI o0pa3oBaTejibHbIE
pecypchbl
1 buonorus xax 5 05 bu6mmoreka [IOK
HaykKa ' https://m.edsoo.ru/7f41c292
5 ’KuBbie cucTeMbl U 1 bu6mmoreka [IOK
UX OpraHu3aIus https://m.edsoo.ru/7f41c292
XUMUYECKUMN
3 COCTaB U CTPOCHHE 8 1 Bubnuorexa LIOK
https://m.edso0.ru/7f41¢c292
KJICTKH
4 KuzHenesTenbHOCT 6 bu6mmoreka [IOK
b KJIETKH https://m.edso0.ru/7f41¢c292
PasMmHOXeHUE U
WHJIMBHU1yaJIbHOE bu6mmoreka [JOK
5 5 1
pasBUTHE https://m.edsoo.ru/7f41¢c292
OpPTraHHU3MOB
HacneacTBenHocTh
6 u I/I3M5H‘{I/IBOCTI> 8 2 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OpPraHHU3MOB
Cenexmmst
7 OpraHU3MOB. 3 05 bubnuotexa [JOK
OCHOBBI https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHH
Hroroas
8 KOHTPOJIbHAS 1 1
paborta
OBIIEE KOJIMYECTBO
YACOB I10 34 5 1
I[TPOIT'PAMME
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11 KUIACC

KoanuectBo 4acon JJIeKTPOHHbIE
HaumeHnoBanue
Ne A3C108 1 TeM Koutpoasusie = (UH(PPOBBIE)
n/n P Bcero Hpakrieciue padoThI o0pa3oBaTe/ibHbIE
NporpaMmabl padoThI
pecypchbl
N BOIOLIOHHAS bubmuoreka [JOK
1 B 9 1 https://m.edsoo.ru/7f4
OunosorHst
lcc74
Bo3nukHoBeHUE 1 bubmuoreka [JOK
2 pa3BHUTHE KU3HU 9 1 https://m.edsoo.ru/7f4
Ha 3emuie lcc/4
Opranusmel 1 bubnuorexa [JOK
3 OKpY KaroIas 5 1 https://m.edsoo.ru/7f4
cpena lcc/4
Coo01ecTBa 1 bu6mmoreka [IOK
4 HKOJIOTHYECKUE 9 https://m.edsoo.ru/7f4
CHUCTEMBI lcc/4
bubmuorexa [JOK
5 PesepBHOE Bpems 1 https://m.edsoo.ru/7f4
lcc74
Hroroas
6 KOHTPOJIbHAS 1 1
pabota
OBIIEE KOJIMYECTBO
YACOB I10 34 3 1
I[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

buonorus, 11 knacc/ benses J1.K., bopoaun [1.M., Jemviun .M. u apyrue; nox penakmuen

bensera JI.K., Apimmuia I'.M., Axunoneproe obmectBo «M3narensctBo «IIpocserienuer»

METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA
1. Kosznosa T.A., Kyumenko B.C. buonorus B rabnunax 6-11 xmaccel. CpaBounoe noco6ue. - M.
Hpoda, 2022;

2. baryes A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. boinbiioi cripaBouyHUK 115t
IIKOJILHUKOB U TIOCTYMAMIIUX B BY3bl. - M.: JIpoda, 2014;

3. bonrosa 1.B. C6opuuk 3aaa4y o O61mel 6MOJI0THH A7 MOCTYMAMUX B BY3bl. - M.: «OHukc 21
BeK» «Mup u o6pazoBanue», 2022;

4. MeaunukoB b.M. buonorus: popmsl 1 ypoBHHM KuU3HU: Tocodue 1ist yuanuxcst / b.M. MenHukos.
- 2-¢ u3n., mepepad. - M.: Ilpocemenne, 2000r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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