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IHHOACHUTEJBHAA 3AIINCKA

IIporpamma mo Owomormm st 10 — 11 kmaccoB Ha ypOBHE CpenHEro OO0IIero
o0pa3oBaHMsl COCTaBJieHA B COOTBETCTBHM C (efepanbHON paboyeil mporpaMMmoil cpeaHero
obmero oOpaszoBanuss 1o mpenMery «buomorus» (6a30Beli ypoBeHb). [Ipu paszpaboTke
OporpaMMbl MO OHOJIOTUM TEOPETUYECKYID OCHOBY JJsi OIpeleieHHs] MOAXO0JI0B K
dopmupoBaHUIO coaepkaHUs ydyeOHOro mpeamera «bHONOTHA» COCTaBUIM KOHIENTyalbHbIC
nonoxenuss PI'OC COO o B3auMOOOYCJIOBJICHHOCTH ILIeJieH, COJEp)KaHHs, PpPe3yJbTaToB
o0y4yeHHs U TpeOOBAHUH K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB, TOJOXKEHUS 00 OOMIMX LENIX U
MNPUHIIMIIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBl CpeJHero oOIIero
obOpa3oBanus B Poccuiickoii Denepanuu, a Takke MOJOXKEHUs O crenuduke Ouonoruu, e€
3HAYEHUM B I[IO3HAHUM >KUBOM MNPUPOABI M OOECIEYEHHH CYIIECTBOBAHUS YEJIOBEUYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEACTICHb OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T mpeacTaBieHre O 1EesIX, 00 001el crpaTerui o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeacTBaMu yueOHoro mnpeamera «buomorusy,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, PpaclpeleleHHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4YeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBs3€H, JTOTUKKM 00pa30BaTeNLHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OMONOTMHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JEHCTBUN 00YyJaIOIIUXCS 1O
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mnporpamMme mo OuONIOTMH peamn30BaH TNPUHIMII TPEEMCTBEHHOCTH B H3YYCHUHU
Ouonorum, Omarojgaps 4eMmy B HEll MpocMaTpuBaeTcs HampaBICHHOCTh HA pPa3BUTHE 3HAHUH,
CBSI3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, [EHHOCTHBIX
OpPUEHTAIMI JIMYHOCTH, SKOJIOTMYECKOTO MBILIUICHHS, TMPEICTaBIEeHU O 310poBOM o00Opasze
KU3HU W OEpeXKHBIM OTHOIIEHHWEM K OKpyKawmiew mpupomHoit cpene. [lostomy Hapsny c
U3y4eHHEM O0IeOMOIOTNYECKUX TEOPHii, a TaKKe 3HAaHUH O CTPOEHHH KUBBIX CUCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX TPOTEKAIONIMX B HHUX MPOIECCOB B MpOrpamme MO OHOJIOTHH
yJIeJIeHO BHUMaHHUE UCIIOJIb30BaHMIO MOJYYSHHBIX 3HAaHUH B MOBCETHEBHOM KU3HHU ISl PELICHUS
NPUKIAJHBIX 3a/a4, B TOM YHCIE: NPOQHUIAKTUKY HACIIEJICTBEHHBIX 3a00JIEBaHHMI 4YeIOBEKa,
MEINKO-TEeHETUYECKOI0 KOHCYJIbTUPOBaHMs, OOOCHOBAaHHS 3KOJOTMUYECKH IIe1ecO00pa3HOro
MOBE/ICHUS B OKPYKAIOLIEH TPUPOIHON Cpee, aHAIN3a BIUSAHUS XO3MCTBEHHON JESTEIbHOCTH
4eJOBEKa Ha COCTOSHHE IMPHUPOTHBIX U HCKYCCTBEHHBIX IKOCHUCTEM. Y CHUJIIEHHE BHHMAaHUS K
NPUKIAJHOW  HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buojorus»  IpPOAWKTOBAHO
HE00XO0/IMMOCTBIO 00ECTIEUEHHUs YCIOBUH /TSl pEIIeHUs OHOM U3 aKTyaJbHBIX 3a]1a4 MIKOJIBHOTO
Ouoyorudyeckoro o0pa3oBaHus, KOTOpas TMpeanonaraeT (OpMHUPOBAaHHE Y OOYyYarOIIUXCS
CIOCOOHOCTH aJaNnTUPOBaThC K M3MEHEHMSM JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO
MUpa.

Bbuonorus Ha ypoBHe cpeiHero o0Iiero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpPoOE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MPUPOJIC U YETOBEKY.

Bonbmioe 3HayeHne OWONOTHS MMEET TakKe Ui pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro o0pa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaeT yCIIOBUSA e (hopMupoBaHHUS UHTEIJICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPbHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUU C TMPEICTaBICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B



4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeJHa3HAUYCHUH YIeOHOTO
npenmera «buonorus» CcOCTaBUIM OCHOBY Ul ONpENENICHUs] MOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OT160p conepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMLUHI KyJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYArOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
a/ICKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKOH nesTenbHOocTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUI
3aHMMAIOT 3JIEMEHTBHl COJEPXKAHMSA, KOTOpbIE CIYyXaT OCHOBOW [uii  (HOPMHUPOBAHHS
NPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMsL.

CtpykTypupoBaHHe COJepKaHusl y4eOHOro maTepuana B IporpaMme o OHUONOruu
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3alMiil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType ydeOHOro mnpenmera «buosorus» BBIIENEHBI CIENYIOIIME COJIEPKATENbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO Mo3HaHUs», «KieTka kak OMoIorHYecKas CUCTEMay,
«Opranu3Mm Kak Ouosnoruyeckas cucteman, «CucreMa u MHOTOOOpa3ne OpraHu4ecKoro MHpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenus yuebHoOro mpeamera «buosiorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA /U TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne menu u3ydeHus ydyeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOEHHE O0YyYaroIIMMMCS CUCTEMBbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBMJax, CIYXallMX OCHOBOM JUIs (hOpPMUPOBAHMS
IPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJAaX Hay4yHOTo I[O3HaHUS,
CTPOCHUHU, MHOT000pasMM U OCOOEHHOCTSAX MHMBBIX CHUCTEM pa3HOTO YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITHSX U COBPEMEHHBIX MCCIIEIOBAHUSX B OMOJIOTHH;

¢dopmupoBaHre y OOydarOIIMXCsl MO3HABATENBHBIX, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAayYHBIX B3IJISJIOB,
uzed ¥ MOIX0JI0B K U3YUEHHIO JKUBBIX CHUCTEM Pa3HOrO YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Yy oOydarommxcs oOmeld KyiabTypbl, (YHKIHMOHAJIBHOM TIpaMOTHOCTH,
pasBUTHE YMEHUH OOBSACHATH M OLIEHHBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOIBI HA
OCHOBaHUU 3HAHUH M ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHue y OOydyaroIIMXCsl YMEHHH WIIIOCTPHPOBATh 3HAu€HHE OUOJOTHYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHiA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEXHOT0 OTHOLIEHHUS K Hel, COOMI0IEHUS] ATUYECKHX HOPM IIPU NMPOBEIECHUH
OMOJOTUYECKHUX UCCIIEJIOBAaHMI;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWW JUIS TMOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHUIl B MOBCETHEBHOM >KU3HU JJISI OLEHKH
MOCNIEACTBUM CBOEH NeATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOZICHHE Mep MPO(PUIAKTUKH 3a00JI€BaHUHA.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCA 00SI3aTENIbHBIM yYEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOM o0sacTH
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jis u3ydyenus Ouonoruu Ha 6a30BOM YpPOBHE CpelHero oOmiero oOpa3oBaHHs OTBEICHO
136 gacos: B 10 knacce — 68 vaca (2 gaca B Henento), B 11 kimacce — 684aca (2 gaca B Henemio).
Job6asnenue 1 gaca B 10-11 kiaccax nmo3Bossier 6onee 3¢ (HEeKTUBHO pean30BbIBATH CUCTEMHO-



I[CHTCHBHOCTHBIﬁ moaxoa B O6y‘-IeHI/II/I, HOCKOJIBKy I1IO3BOJISICT yBeJII/I‘-II/ITI: KOJIMYCCTBO BpeMCHI/I,
HEOOXOUMOT0 JIJIsl MOATOTOBKH OOYYAIONUXCS K €IUHOMY TOCYIapCTBEHHOMY DK3aMEHY IO
OHOJIOTHUH.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTHKOM M mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKIX HAYK.

MeTo/1bp1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

IMoptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabauiiel u cxeMbl: «MeTo bl TO3HAHUS KUBON TPUPOIB.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[Ipaktuueckass pabora Ne 1. «lcmonmp3oBaHue pa3aUYHBIX METOJOB MPH H3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALHA.

XKusbie cuctembl (OMOCHCTEMBI) KaK MpeaMET W3ydeHHus Ouoioruu. OTianuue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OuocucTeM W HX pa3HooOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMoChepHBI.

JdemoHcTpaumu:

Tabnuuel 1 cxembl: «OCHOBHBIE NPHU3HAKU XHU3HW», «YPOBHU OpPraHU3alUN KUBOH
PUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XWMUYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOJbI M MUHEpPAJIbHBIX BELIECTB B KieTke. [logaepkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u ctpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GyHKINN OEIKOB.

®epMeHTHl — OuoNorHueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otnnuuss  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYraeBoasl: MoHOcaxapuabl (IJIFOKO3a, pubo3a W J1e30Kcupub03a), Jucaxapuibl
(caxapo3a, JIakTO3a) W TMOJUcCaxapuibl (Kpaxmaj, TIUKOTeH, IeJTI003a). buonorndeckue
(GYHKLIUU YTIIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounbl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JIUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenme um ¢dynxkumm PHK. Buger PHK. AT®: crpoenue u

byHKINN.



Huronorusa — Hayka o kierke. KiertouHas teopus — npumep B3aUMOJCHCTBUS HIEH U
¢dakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0mue Npru3Haky KJIETOK: 3aMKHYTast HapyKHast
MeMOpana, mosiekyibl JJHK kak renernueckuii anmapar, cucteMa cuHTe3a 0emka.

Tunsl KIETOK: 3yKapuoTHYecKas U Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, ITMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHou bl kiietku: DI1C, anmapar ['omasmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUM, IacTuiabl. IIpoucxoxaeHne MUTOXOHAPUHA M IJIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMJIO0B KIETKH. BritoueHusl.

Snpo — perynsaTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapruoriazma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpancnopT BEeHIECTB B KIIETKE.

JdemoHcTpaumu:

Hoptpetsr: A. JleBenryk, P.I'yk, T.lIBann, M. llneiinen, P. Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[lunarpammbl:  «PacnpeneneHne XHMMHUYECKHMX JIIEMEHTOB B HEXKHBOM MPUPOIE»,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIE.

Tabauiel 1 cxembl: «lleproguueckass TabmuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CTtpoeHne pepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKapHOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKH», «CTpOEHHE pacTUTENbHON KiIeTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasn.

OO0opyoBaHue: CBETOBOM MHKPOCKOTM, OOOpYyIOBaHHUE ISl MPOBEACHUS HAOIIOJECHUH,
U3MEPEHUH, 3KCIIePUMEHTOB, MUKPOIIPENapaThl PacCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlabopaTopHass pabGota Ne 2. «lM3ydyeHue CTpOEHHUS KJIETOK DPACTCHHH, >KMUBOTHBIX H
0aKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnaparax U UX OMUCAHUE.

Tema 4. ZKu3HenessTeIbHOCTD KJIECTKH.

OO6meH BemiecTB, WM MeTabOIM3M. AccuMWIIIMs  (TUJIACTUYECKHM OOMeH) U
JUCCUMUIIALIUSA (SHEPreTUYecKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAHEHUS BELIECTB U YHEPTUHU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb depmeHnToB B 00MeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®otocunte3. CperoBas u TeMHOBas (a3bl (oTocuHTe3a. Peaknum ¢dorocunresa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOINE OaKTepHH. 3HAYCHUE XEMOCHHTE3a JJIA JKU3HU Ha
3emite.

DOHepreTudeckuii oOMeH B  KieTke. PacmieruieHne BemecTB, BBIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTEIbHOE
dochopmmupoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmanusa u JIHK. Peammzamms
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —



matpuunblii cuHTe3 PHK. Tpancnsamus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
W. iBanoBckuit). OcoOOCHHOCTH CTPOCHMSI W JKM3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
Bone3nu pacteHuii, ;KUBOTHBIX M YelIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nummyHonedumra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMs, peBEpTa3a MW MHTETpasa.
[TpodunakTrka pacnpocTpaHEHU BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpauuu:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet  w cxembl: «Tunbl  nutanus», «Metabonusm», «MUTOXOHIPHSY,
«QHepretuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkoHupoBanue reHa», «Cunre3 Oenka», «l'eHetnueckuii  Kom», «Bupyce»,
«bakrepnoparn», «Ctpoenne u sku3HeHHBIH 1mka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJTHK».

O6opynoBanue: moaenu-anmuvkanuu «Yapoenue JIHK u Tpanckpumnuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTounslii muKII, WM KA3HCHHBIM WK KieTku. MHTepdaza m mmros. Ilporeccsr,
nportekaromue B uHtepdasze. Permmmkanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOWIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Cragum murosa. Ilpormeccsl, mpoucxonsdiiue Ha pa3HbIX
CTagusX MUTO3a. Brojiornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@®opMbl  pa3MHOXKEHHSI OpraHM3MOB: Oecmojioe U TmosioBoe. Buael  Oecrionoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIHH.

[TonoBoe pa3MHOK€EHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragun meno3sa. IIponeccsl, mpoucxonsamue Ha cragusax Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI U 3HaYEHUE MEN03a.

I"ameTorenes — nporuecc 00pa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [1070BBIE XKene3bl:
CEMEHHHMKHU M sSMYHUKH. OOpa3oBaHME U PA3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaro30H,
AHIEKIeTka) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOCHMs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNupuBuayansHoe pa3BuUTHE (OHTOreHe3). DMOpHUOHATIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamMOproHanbHOEe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYuHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBAaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUA: CTPOCHUE CEMEHU, CTAIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOHHOE OIIOJJOTBOPEHHE Y
LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHUE pACTEHMI», «JlelleHne KIeTKH
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBINH UK,
«Permmukanus [JHK», «Murosy», «Meno3y, «lIpsmoe u Henpsmoe pa3Butue», «l'ameroreHnes y
MJIEKONUTAIOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3AY.




OO6opynoBaHue: MUKPOCKOIN, MHUKpompenapaTsl «CriepMaTo30uasl MIEKOMUTAIOIIETOY,
«lifeknerka mitekonmraroniero», «KaproknHe3 B KJIETKax KOpENIKa JIyKa», MarHUTHas
MoJenb-anmnkanys «/lenenue kerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmoqeHrne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

JlaboparopHast pabora Ne4. «M3yueHHE CTPOCHHS TIOJNOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpernaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. FcTopus pa3BUTHUS TEHETUKU. PoOip LUTOJNIOrMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKitag pocCUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeTOobl TEeHETUKH (THOPHIONIOTUYSCKUHM, LHUTOTEHETHYECKHA, MOJEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeThueckas CUMBOJIMKA, UCIIONb3yeMasi B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HACJIEJOBAHMS  IPU3HAKOB,  YyCTaHOBJIEHHble  [. MeHaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH eaquHo00pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JOMUHUPOBaHMUS. 3aKOH pacUIeIUIeHUs Npu3HakoB. ['umore3a uyucrtorhl ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uTOoreHeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEINMBAHUSA. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeTICHHsI TEHOTUIIa OCOOH.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o cCHeEmIEHHOMY
Hacje10BaHUI0 TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCcOMHas TEOPHs HACJIEeICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka momna. XpoMOCOMHOE OIpeaeNeHe noja. AyTOCOMbI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie M reTeporaMeTHbie OpraHu3Mbl. HacnmemoBaHue TPH3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBocTh. Buabpl M3MEHUMBOCTU: HEHACJICACTBEHHAss M Hacle[CTBEHHas. Poub
Cpeabl B HEHACJIEICTBEHHOM  HM3MEHYHMBOCTH.  XapaKTepUCTHKa  MOIUGUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIH psii U BapuanMoHHas KpuBas. Hopma peaknum mnpu3HaKa.
KonuyecTBeHHblE M  KAueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHONW U3MEHYUBOCTH.

HacnencTBenHnas, wiy reHOTUNIWYECKAs, U3MEHUYUBOCTh. KOMOWHATHBHAS M3MEHYUBOCTbD.
Meiio3 © moNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuili: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIJIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BresgepHast HacIeCTBEHHOCTh U N3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYISPHO-
reHetudyeckuil. COBpEeMEHHOE OIpeAelieHHe TEeHOTUIA: IOJHOT€HOMHOE CEKBEHUPOBAHME,
TEHOTHUIUPOBaHKWE, B ToM 4yucie ¢ nomompio [1[P-anammu3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW MpPeapacroyioKeHHOCTHIO,
XpoMocomHbIe OoisiesHu. ComaTudeckue ¢ TeHepaTuBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAHUE. 3HAYECHHWE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpauuu:

Hoprpetsl: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuinos.



Tabauiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHHs] W €ro IUTOr€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunOpunnoe ckpeunmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Metio3y, «B3anmoneicTBre ajmielbHbIX T'€HOBY, «['€eHeTHuUeCKrue KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIIEHHOTO C IOJIOM,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buabpl wu3MeHunBOoCcTH», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTalMoHHAsS
H3MEHYHBOCTBY.

O6opynoBanue: MoJeNH-anuIKaun «MOHOTHOpUAHOE CcKpenmBaHue», «HermomHoe
JOMUHUpOBaHUEY, «JlurnbpumHoe ckpemuBaHuey, «llepekpéct XpoMocoM», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HOpMbl KPBUTEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaGoparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpeLIUMBaHUs Y APO30(HIIBI HA TOTOBBIX MUKPOIIpEenapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenrne MoaubuKanOHHONW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopnass pabGota Ne7. «AHanmu3 wMyTauuid Yy JApo30QHIbI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBJICHHE U aHAJIU3 POJOCIOBHBIX YCIIOBEKAY).

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUE CEIeKUUU U AoMecTukauus. Yuyenue H.
W. BaBunoBa 0 LEHTpax MHPOMCXOXIEHUS U MHOrooOpasusi KyJlbTypHBIX pacTeHuil. LleHTpsb
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIMH. MaccoBbIi M MHIUBUAYAIbHBIA OTOOPHI B CEIEKIMH
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIn3KopocTBEHHOE CKpelMBaHUE — UHOPUAMHT.
Yucras sguHus. CkpemuBaHue 4YHCThIX JuHuM. [ereposuc, wunm rulOpuaHas cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuauHr. Otnan€éHHas rubpuauzanus U e€ yChexw.
HckycCTBEHHBI MyTareHe3 M IOJY4YEHHE IOJIMILIONIOB. J[OCTHIKEHHUS CENEKIUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEHepHs. OTalbl CO3JaHHUSA
pexomOunantHoii JIHK u Tpancrennsix opranum3moB. Kiierounas wunxenepus. Knetounsle
KyJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKME BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M 3Thdeckue npodimemel. MO -
TFeHEeTUYECKU MOAU(PHUINPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoprpetsl: H. K. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. 1BaHOB.

Tabnuiel 1 cxembl: kapra «LleHTpBl MPOUCXOXKIAEHUS M MHOT000pa3usi KYJbTYpPHBIX
pacteHui», «llopoasl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHH», «OTnanéHHas
rubpunmzamnus», «Pabotrel akamemuka M. @. lBanoBay, «llomumiongus», «OOBEKTHI
O6uotexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpeHOC
TEHOB, XpPOMOCOM.

OO6opynioBaHue: MYJSDKU TUIOJIOB U KOPHEIUIONOB TUKUX (DOPM M KYJIbTYpHBIX COPTOB
pactenui, repbapuii «CebCKOX03sIIICTBEHHBIE PACTCHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTUKEHHS CEJIeKIIUU PAacCTeHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEIJIMYHOE
X03HUCTBO, 1a0OPATOPHIO arPOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA)».

11 KIIACC



Tema 1. DBosIrONMOHHAs OHOJIOTHS.

[Ipennochuik BO3HMKHOBEHUSI SBOJIIOIMOHHON TEOPHHM. DBOJIOIMOHHAS TEOpUS U €€
MecTO B OMOJIOrHH. BiusHUE 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CuzerenscrBa »BOMOLMK. [laeoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, TIepexoaHbie (hopMmbl. bruoreorpaduueckue: cxoacTBoO
U paznuuue GpayH u Gpiop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHUECKUE: CXOJACTBA U pa3iuyusi SMOPHOHOB pPa3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. Ilpeanocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus Bosonnu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

Muxkpossomtonus. [Tomynanus kak eqMHULA BUA U 3BOJIIOLUY.

JBkyme cuiibl ((akTopsl) SBOJIOLWU BHIOB B IpUpoje. MyTalMOHHBIA Mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI U Jpeid reHoB. M3omsauus u

MHUTpaLKSL.

EcrecTBeHHBII 0TOOp — HampabisFOIIUK (akTop HBOJIOIMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOICHHOCTh ~ OPraHW3MOB  KaK  pe3yibTaT  dBoitonuu.  [Ipumepsl

nprUcnoco0IeHN y OpraHu3MoB. ApoMOp(O3bI H UAHOATANITAIINH.

Bun u BupgooOpasoBanue. Kpurepuu Buga. OcHOBHbIE (hOpMBI BUA00OPAa30BaAHUS:
reorpau4eckoe, IKOJIOTHIECKOE.

Maxposposronust. @opMbl 3BOJIOLUK: (puIeTHdecKas, JTUBEpPreHTHasi, KOHBEPreHTHas,
napasutensHas. HeoOpaTumMocTs 3BOMIONNH.

IIpoucxoxkaeHne  OT  HeCHEUAJIM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JdemoHncTpanum:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. lapun, B. O. Koanesckuii, K. M. bop,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabouiel 1 cxembl: «Pa3BuTue opranmdeckoro mupa Ha 3emiie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppObI 3a CYIIECTBOBAHUEM,
«EctectBennbiii  otOOp», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
KUBOTHBIXY, «[Tonynsauumy, «MyTanuoHHas U3MEHYUBOCTbY, «ApomMopdo3bI»,
«Mmunoanantanuny, «OO0mmas aereHepaius», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. lapBuna», «boprba 3a cymiectBoBaHue», «lIpucnocoGieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

OO6opyioBaHMe: KOJUIEKIINSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOp II0J10B
U ceMmsiH, Koyuiekiusi «[IpuMepsl 3amUTHBIX MPHCIOCOOJICHUH Y IKHUBOTHBIX», MOJEIh
«OCHOBHbIE HaNpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHHe TOJOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaguyeckas kapra Mmupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
KMBOTHBIX M pacTeHHit», Mojens ammiukanus «[lepekpéct xpoMocom», BIaKHBIE MperapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTal# (GOPMBI KPBIITLEB W OKPACKH TETa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHuas padota Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTHIESCKOMY KPUTEPHUIOY.

JlaGoparopnast pabora Ne2. «OmnucaHue NpPUCHOCOOICHHOCTH OpraHusMa #u eé
OTHOCHUTEIJIBHOTO XapaKTepay.




Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuyHble MPEACTABIECHUS O 3apOXKACHUM KU3HU. HaydHble runore3pl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOTreHe3 W TMaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOTeHHBI CHHTE3
OpPraHMYEeCKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3BoroNMKU. HadanpHble 3Tansl Ononorundeckoi spomoonmn. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazputne xm3uu Ha 3emsie 1o spaM U nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHICKUN, OpPJTOBUKCKHUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ Iepuobl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIMMara U IeojIOTHYECKUX IMpoueccoB. OCHOBHbBIE ATalbl BOJIIOLUU
pacTUTEIBLHOTO W >KMBOTHOTO MHupa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxeHue 3BOIOUUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeNlOBEKa. AHTpPONOJIOTMs Kak Hayka. PasBurue mnpencrtaBieHudl o
IIPOUCXOXKIECHUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKa.

JBwxynme cwibl (pakTopsl) aHTpormoreneza. HacmencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOpP. OOILIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TPpYAa, MBILILUICHUE,
peub.

OCHOBHBIE CTaJNM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YENoBEK yMEIbIii,
Yenosek mnpsmoxoxsammii, YemoBek HeaHaepTanbckui, YenoBexk pasymublii. Haxonku
HCKOIIaeMBbIX OCTAaTKOB, BPEeMs CYILECTBOBAaHUS, 00JacTh pacnpoCTpaHeHUsi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoeueckne pacsl. OCHOBHbIE OOJIBIIME pachl: eBpoleouHast (eBpa3uiickas), HErpo-
aBcTpajioujiHasi  (9KBaTOpUaAIbHAsA), MOHrOJOMJHAs  (a3uaTrcko-aMepukaHckas). YepTsl
IPUCHOCOOJICHHOCTH TMPEACTAaBUTENEeH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

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

Tabnuue! u cxemsl: «Bo3uukHOBeHHEe COTHEUHON cUCTEMBD», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenbHas kieTrka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHMS
YyeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJI€OHTOJOTHYECKUX HaXO0/I0K
IIPEIKOB COBPEMEHHOIO uejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBedueckre pachl».

Ob6opynoBanue: Mmymsku  «lIporcxoxkaenue uenoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CJIENKHU WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOIIEphl, pyOmia, ckpebiia), reoXpoHOJIOruyeckas Tabiauia,
KoJuteKuus «DopMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTrueckas padbora Ne 1. «/3ydeHne nCKOMaeMbIX OCTATKOB PACTEHUM M KUBOTHBIX B
KOJUICKLUSAX».

DKCKypcusi «IBOJIOLNS OPraHUYECKOTo MHUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbBIN WK
KpaeBeAUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKalIas cpeaa.
DKOJIOTHsl Kak Hayka. 3aJadyd M pa3fenbl HKOJOTMU. MeToabl H3KOJIOTHYECKUX
UCCIeI0BAHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.



Cpensl  oOMTaHUST ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IYIIHAs, IOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Okonorudeckue ¢akropbl. Knaccudukamus skomormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAaKTOPOB HA OPTraHU3MBI.

AbGunornueckue  (aKTOpBl:  CBET, TEMIEparypa, BIAKHOCTh. DOTONEPHOAU3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0noTHUYeCKUX (akTopoB. brojornueckre puTMbl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCUCTBUN: KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HauYeHHEe OHOTUYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEpUCTUKU nomyasuud. OCHOBHbIE IIOKA3aTEJIN IOMYJISIUM:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauud. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdeMoHcTpanum:

Hoptpertst: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabnuue! u cxemsl: kapta «lIpupoansie 30Hb1 3eMun», «Cpenbl OOMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MONYJISLUU
uHpy3opun-Tydenbkn», «llumesbie nenm».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Jlaboparopuast pabota Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTEHHH M3 pPa3HbBIX
MECT OOUTAHUSD.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYIISIIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0TrHYECKHE CUCTEMBI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel  OHOLIEHO3a:  BHIOBaf,
MPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunpi-nomunantsl. CBs3u B OMOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonatue 00 skocucTemMe U OHOreoleHo3e.
OyHKIIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIECHTHI, KOHCYMEHTBI, pPEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3KocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIM. DKOJOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3BuTre. CyKieccusl.

[TpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOMHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpOINOTeHHbIE 3KOCUCTEMBL. ATpO3KOCHCTEMBI. YpOo3KkocucTeMbl. buosnoruueckoe u
XO03sICTBEHHOE 3HAUEHHNE arPOIKOCHCTEM H YPOOIKOCHCTEM.

buopasznoobpazue kak (pakrop ycTolduBOCTH 3KOocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6uocdepe. 'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak rno0anbHONH HKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BemiecTB W OMOTCOXMMHYECKHE IMKIIBI 3JIEMEHTOB (Yriiepona, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emnm. AHTpOIOTEHHBICE HW3MEHEHHUs B Owocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue TpUpOABI W dYenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpasusi Kak
OCHOBa ycroiuuBocTH Ouocepsl. (OCHOBa PpAIMOHAIBHOTO YIPaBJIEHUS TMPHUPOTHBIMU
pecypcamu ¥ UX UCTIONb30BaHue. JlOCTIKEHHsI OMOIOTHN M OXpaHa IPUPOJIBIL.

JdeMoHcTpanum:

Hoptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.



Tabauiet u cxembl: «[lumeBsie nienm», «bUOIIEHO3: cOCTaB U CTPYKTypay, «[IpupoaHbie
coobmectBay, «llenu nurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocHUCTeMa MIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTEeMa XBOWHOro Jjecay, «buonenos
BofOoEMay, «ArpoueHo3», «lIpuMepHble aHTPONOrEHHbIE BO3JACHCTBUS Ha IPUPOLYY,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocrassitoias ouocheps», «DakTopsl gerpaganuu nousy, «I[lapaukossiii 3 dexT», «DakTops
PaIuOaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoga B Ouocdepey,
«KpyroBopot a3ora B mpupoie».

O6opynoBanue: MO/ EJb-aNIUINKaUs «Tunuuneie OHMOIICHO3BI», repbapuit
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TrepOapud ¥ KOJUICKIIMM pPACTEHUH U SKUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Denepalinu, U300paKeHUS OXPAHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IMTPOI'PAMMEBI 110 BUOJIOTUNU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycranaBiauBalOTCi TpeOOBAaHUS K pe3yiabTaTaM OCBOCHMS
00yJaIUMHUCS TIPOTPaMM CPEIHET0 00IIero 00pa3oBaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JNMUYHOCTHBIX pe3yJbTaTOB OCBOECHHS IpeameTra «buosiorus» BblIEIEHBI
CICMYIONIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHUMCKON  TIpakKJaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CAMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOMPEEICHUIO,
HaJIM4YUEC MOTHBALIUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HECJICHAIPABJICHHOC Pa3sBUTHC BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTMYECKOTr0 00pa30BaHUs, HAIWYUE SKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LI€JIN U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIngHocTHBIE PE3YIbTAaThl OCBOCHUA MPCAMETA «bnomorus» JOCTUTAOTCA B C€IUHCTBEC
yueOHOM M BOCTHUTATENHHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
CONMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOTIO3HAHUSA,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHCI\/’I mo3nguu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0 W  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN cpele.

JInyHOCTHERIE PE3YIbTAaTbl OCBOCHUSA yqe6H0ro npeamMeTa «bunomorus» JOJIXKHBI OTpaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOU IICHHOCTHBIX OpI/IeHTaIII/If/'I, IMO3UTHUBHBIX BHYTPCHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIEeCTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa JACATCIBHOCTU B IPOLHECCE pCaln3allii OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIBHOM JIEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOYy4alomerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 OOIIECTBa;



OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JEATEIILHOCTH MPH CO3JaHUN y4EOHBIX MPOEKTOB,
peleHUH y4eOHBIX U [T03HABATENIbHBIX 33124, BBIIOJIHEHUN OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIUIO 110 OTHOIICHHIO K SIBICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE YYUTBIBAaTh B CBOMX JICHCTBHAX HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JI0JIeH ¢ pa3HbIMU YOEKIACHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4YeOHBIX,
IIO3HABATEIIBHBIX W HCCIIEOBAaTEIbCKUX 3aJad, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OIIIOHEHTOB IPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKaHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTb POCCUHCKON TPa’KIaHCKON MACHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepes PoauHOMN, ropmocty 3a CBOM Kpal, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuy;

IIEHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACIEOAWI0O U IIAMATHHUKAM IIPUPOLBL,
JocTkeHusIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OLEHHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HauYeHHsI OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPO/IbI, B XKU3HU UEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaerHas  yOexJIEHHOCTb, TOTOBHOCTh K ciyxkeHuto u 3amure OrteyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ’THUYECKOTO TIOBEICHHS;

CIOCOOHOCTH OIEHUBATh CUTYAILIUIO U TPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENISIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPATULUSIMH HApOJOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILEHHE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOUICHHI;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@KEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KauecTBa TBOPUYECKOMN JINUHOCTH;

5) puzuueckoro  BocnHTaHHs, (OPMHPOBAHMS  KYJbTYpPHl  310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJTyYns:

MOHMMAaHME U peau3alys 3JJ0pOBOro u 6€30macHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX TMPaBWJI U HOPM, cOalaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpeXHOro, OTBETCTBEHHOTO W KOMIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE UEHHOCTH MPaBUJ WHIUBHIYaJIbHOTO M KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOEH;



OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aIKOToIs,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTbH K TPY/y, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYIA0I00uE;

TOTOBHOCTh K  AKTHBHOM  JIEATCIBHOCTH  TEXHOJOTHYECKOH W COIMAIBHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULIUHUPOBATh, IJIAHUPOBATL U CAMOCTOATCIBHO BbIIIOJIHATDH
TaKyIo J€ATeIbHOCTD;

HHTEpEC K pasindHbiM chepam mpodecCHOHATBHOM IESTETbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOD OyyIIeH MPOheCcCHH 1 PeaTi30BbIBATH COOCTBEHHBIE JKU3HEHHBIE TITaHbI;

TOTOBHOCTh U CITIOCOOHOCTH K 00Opa30BaHMIO M CaMOOOPa30BaHHIO HA MPOTSDKCHUH BCCH
KH3HU,

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJOTHYECKOW KYJIBTYPHI: MPUOOPETEHHE OIbITA IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUI AJIs1 OKpYXKaroLIeil cpeibl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PeLICHHUs;

CIOCOOHOCTH UCIOJIb30BaTh NpHoOpeTaeMble IPU U3YYEHUN OMOJIOTUHU 3HAHUS U YMEHHUS
IpU pEIIEHUU MNpoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHUE
IpaBUJ MOBEACHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

aKTUBHOE HENpHUATHE ACUCTBUI, NMPUHOCAIIMX Bpell OKpYXarolleil MmpupogHON cpere,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHUITHBIE YKOJIOTUYECKUE MOCIECACTBHS MPENTPHHIMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJIMYuE€ PAa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJIOTHYECKOH KYNbTYpbI, OIBITA
JeSITeIbHOCTH  SKOJIOTUYECKON  HAalpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBaTbCS HMH B
MO3HABATENBHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacCTHIO B
NPaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpLICHCTBOBAHNUE  A3BIKOBOM W  YUTATEIbCKOM  KYJBTYpbl KaKk  CpEICTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U MO3HAHUS MHUPA;

MOHUMaHHE CrenU(pUKH OMOJOTUU KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3AaHNUHU LEIOCTHOTO MPEJCTAaBICHUs 00 OKpYyKaroIIeM
MHUpe KaKk O €IUHCTBE NPUPOABI, YelOBeKa U OOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH Ul COBPEMEHHOM LUBWIN3ALMU: 00eCTedeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peuatb pecypcHble MpoOIeMbl pa3BUTHs YeJIOBEUECTBA, MOMCKA IyTeH BBIXOJA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIILIEHUS 001Iei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil Mpy U3y4eHUU OHOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHMs SIBJICHUHN
OKpPY’KAIOIIer0 MHpa M MNPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBaHHBIE



3aKJIIOYCHUSA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOHIUXCA HOAHHBIX C MLCJIbIO IMOJTYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO HCIOJBb30BaTh OHOJOTMYECKHE 3HAHUS Ui PEIICHHS
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HaYy4YHOMH JESITENbHOCTH, FTOTOBHOCTh OCYLIECTBIIATH IIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUYAIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 1O OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSAMM.

METANPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ylIbTaThl OCBOCHUSI Y4eOHOTrO mpeaMeTra «bHonorus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLUXCA  MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCelloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ecreunBaroIIne
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYarolIuXxcs,
CIOCOOHOCTh oOyuarouuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpcaJlbHble y4yeOHble JEHCTBUS B I103HABAaTEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3ysibTaThl OCBOEHHUSI IPOrpaMMbl CPEJHEro o0Iuero odpa3oBaHus
JOJIKHBI OTPAXKATh:

Ogi1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHE el CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBaTh M aKTyaJM3UpOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHamu3a,
CHUHTE3a, CpaBHEHHUs, KJIacCUPHUKAIMM, OOOOIIEHHs), pPaCKpbIBaThb CMBICI OHOJIOTHYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU NOHITUIMHU);

ONpENENATh LI ACATCIBHOCTH, 3ajaBas IapaMeTpbl U KPUTEpUU HUX JOCTHXKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH € ITOCTAaBICHHBIMU LIEIISIMU;

UCMOJIb30BaTh OMOJIOTUYECKUE MOHATUS I OObSCHEHUS (aKTOB U SIBICHUU KHUBOH
IIPUPOJBL;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, I10 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

IIPUMEHATh CXEMHO-MOJEIIBHBIE CPEICTBA JUIA MPEACTABICHUS CYLIECTBEHHBIX CBS3EM U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX HUCTOUHUKAX;

pa3pabarbiBaTh IUIaH peIIEHUs MpoOJeMbl ¢ y4yéToM aHalM3a HUMEIoIUXcs
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LENSM,
OLICHUBATh PUCKH ITOCIIEICTBUH IESATEIBHOCTH;

KOOP/JAMHUPOBaTh M BBINOJHATE PabOTy B YCIOBUSIX pEabHOrO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaATh KPEATUBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE A€ CTBHS:



BIIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATENBCKONW U MPOSKTHOW ACSITENFHOCTH, HABBIKAMH
pazpeiieHusi mpoOaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJIOB
pElIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IUYHbIX METO/I0B ITO3HAHMUS;

UCIOJIb30BaTh Pa3IMYHbIE BHUJbI ACSATENBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUI0 U MPUMEHCHHIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCJIE MPHU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(hopMHUPOBATh HAYYHBIN THUIT MBIIIJICHHS], BIIAJICTh HAYYHON TCPMUHOJIOTHUECH, KITFOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33a7a4d B OOpA30BATEIBHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TPUYUHHO-CJICJICTBEHHBIE CBSI3M W aKTYaJU3MpOBaTh 3ajady, BbIABUTATh
rUnore’y e€ pelieHusl, HaxOIUTh apryMEHThl MJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh apaMeTPhbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TONYYEHHBbIE B XOJAE pEUIeHHUs 3a7aud pe3yJlbTaThl, KPUTUYECKU
OIICHUBATH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEICTB M CIIOCOOOB NICHCTBHS B
npoecCHOHANBHYIO Cpey;

YyMETh TEPEHOCUTh 3HAHWS B [O3HABATCIBHYIO W  MPAKTUYECKYI0  001acTu
KU3HEJEATENIbHOCTH;

YMETh HHTECTPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WJEU, MpeAjiaraTb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTABUTh
poOJIeMBbI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nunopmaunmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(pOpMaIu (Tekcte ydyeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JHUTEparype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
IPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3ampochl M NPUMEHATh pPazIMYHbIE METOJbl MPH TOUCKE U OTOOpe
Ounonoruueckoi nHpoOpMaIuu, HEOOXO0AUMOM /IJ1s BBIIIOJIHEHUS YUEOHbIX 33/1a4;

NpUOOpeTaTh OMBIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcCTaBIE€HUS OUOJOTHYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

UCMOJIb30BAaTh HAYYHBIH S3bIK B KauyecTBE CPEACTBa NIpuU paboTe ¢ OMOIIOrHYecKoit
uH(popMaluel: MPUMEHITh XUMUYecKue, (U3NYecKue U MaTeMaTH4YeCKHE 3HAaKW U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJIeTh HAaBbIKAMM pAacllO3HaBaHMA U 3aIIUTHl MHPOPMALUH, HH(GOPMALIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ]aI[eHl/Ie YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMU HeﬁCTBHﬂMH:

1) o6menmue:

OCYIICCTBIIATD KOMMYHUKAalINH BO BCEX C(l)ean KN3HH, aKTUBHO Y4aCTBOBATh B JUAJIOTC
WIN JUCKYCCHH IO CYIIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBHICKAa3bIBATh
CYXKACHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA Hpe)maraeMofz'I 3aaa4yi, YUYUTbIBAaTb MHTCPEChBI H
COTJIACOBAHHOCTH MO3MIIUI JPYTMX YYACTHUKOB JMAIOTa MK IMCKYCCHH);

pacro3HaBaTh HeBepOabHBIE CPENCTBA OOIIEHHsS, MMOHMMATh 3HAYEHHE COLHUAIBHBIX
3HAKOB, NPCANOCBIIOK BO3SHUKHOBCHUSA KOH(l)HI/IKTHBIX CHTyaHHﬁ, YMCTb CMATYATDb KOH(l)HI/IKTBI u
BECTH [IEPETOBOPBI;



BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHUS U B3aWMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JOPYTHUX JIOAEH, MPOSBIATh YBAXKUTEIHHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GbopMyITUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHMMAaTh U MCII0Jb30BaTh IPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI IIpH
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH pellIeHUH yuyeOHO 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHI C Y4E€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JIEATENBbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS O €€ JOCTH)KEHMIO: COCTaBIATh IUIAH JEHCTBUM, pAaclpencssaTh PO C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHUBATh KauyeCTBO CBOET0O BKJIA/la U KAXJI0TO YYaCTHUKA KOMaH bl B OOLIUIl pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaaraTb HOBbIE IIPOEKTHI, OLICHUBATh MJIEU C MO3MLIHMHA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMYU PEryJsiTHBHBIMU 1€CTBUAMM:

1) camoopranu3anus:

WCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS IS BBISIBJICHUS MPOOJIEM M HMX PEIIeHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1I€JIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M TOCTYNKAaX IO OTHOLICHHUIO K >KMBOM MPUPOJE, CBOEMY 3I0POBBIO U 3/10POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIbHYIO NEATENBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BaATEIBHOW JEATEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTAaBJIATH IJIaH PELIEHUs! IPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEAMOUTEHUII;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIHPOKOW DJPYIUIIMA B Pa3HBIX
00JacTsIX 3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBINA U KyIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTBb KOPPEKTUBBEI B ACATCIIBHOCTb, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaAACTh HABBIKAMU O3HaBaTeIbHOU pe(l)J'IeKCI/II/I KaK OCO3HaHHA COBEPIIACMBIX HeﬁCTBHﬁ
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOJIH30BATh MPUEMBI PEIICKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS;

YMETh OIECHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATH PEIICHHUS 110 UX CHIDKECHUIO;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIA3E PE3YIIbTATOB IESITEIbHOCTH;

3) npuHsATHE CedsI M IPYTHX:
MPUHUMATD Ce0sl, MIOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;



IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATECIBHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLUIMOKH;
pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynabTaThl ocBoeHus mporpammbl COO 1o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crenuudeckue i ydyeOHoro npenmera «bruonorus» HaydHble 3HAHUS, YMEHUS U
CIIOCOOBI JeiicTBUi o OCBOCHHIO, UHTEPIPETALUN
¥ IpeoOpa30BaHMIO 3HAHWUH, BUIBI ICSTEIBHOCTH 110 MOJYYEHHIO HOBOTO 3HAHUS M TPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYallUsX, a TAKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ Owmojorueil. B mporpamMme mpeaMeTHble pe3ynbTaThl MPEACTABICHBI MO TOJaM
00y4eHusI.

[IpenmerHbie pe3ynbTaThl OCBOCHHUsI ydyeOHoro mpeamera «buomnorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTNYECKMX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIECTB M  IpEeBpalleHUe DSHEPruu), TIoMeocTa3’
(camoperynsiuusi), YpOBHEBasi OpraHM3alMsl JKUBBIX  CHCTEM, CAaMOBOCIPOHU3BEJIECHUE
(penpoiyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE H3Jaratb OWOJIOTMYECKHE TEOpUU (KJIETOYHAs, XpOMOCOMHAas, MyTallMOHHas,
LEHTpaJlbHas JOrMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpaXx MHOroo0Opa3usi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULIbl MX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O MO3HAHUS B OMOJOrMH: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alys M MpOBEJCHHE OHOJOTHYECKOTro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObl HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NIPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
IpPEBpAIlCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO U IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJI0TBOPEHUS, Pa3MHOKEHHSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSTH MOJIyYeHHbIe 3HAHUS JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUM, JJIS1 IPUHATUS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM XKHU3HH C IENIbI0 00eCTIeYeHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUs B OKpYXaoIllell NpUpoOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BAaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJOTHH ISl palliOHAIBHOTO
IPUPOIONIOIB30BaAHUS;

YMEHHE peniarh SJeMEHTapHble TE€HEeTHYECKHe 3aJadyd Ha MOHO- U JIUTHOpHAHOE
CKpeIIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKpPEIIMBAHUS
JUIS TIPEJICKa3aHtsl HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHBIE U MPaKTHYECKHe padOThl, cOOII0AaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MHPOPMALNIO OHOIOTHYECKOTO
COJIepKAHUs, BKIIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa



MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACIEKThl COBPEMEHHBIX
MCCIIEeJOBaHUN B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO03/1aBaTb COOCTBEHHBIC IHCbMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
Ouonormyeckyro HMH(GOPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydyeOHoro mnpeamera «buomnorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUK O MeCTE W POJH OMOJOTHMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YEJIOBEKA JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COACp)KaHUE OWOIOTHYECKUX TEPMHHOB U TIOHSATHHA: BHI,
Nomynsitivsi,  TeHOMOHI,  SBONIONMS,  ABWXKYyIIHEe  cuibl  (pakTopbl)  3BOJIOLUH,
IpUCIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHUE, JKOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOJYLUEHThl, KOHCYMEHTBI, pEeAYUEHTHl, IeNH MHTAaHUSA, OJKOJIOTUYECKass MUPaMUJIA,
OuoreoreHo3, buocdepa;

yMEHHE Wu3jiaraTh Ouojormyeckue Teopuu (dBoironmoHHas Teopus Y. [lapBuHa,
CHHTETHYECKasi TEOPHUs IBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablmeBoro cxoxacrsa K.
M. Boapa, uepenoBaHus rIaBHBIX HampaBleHUi u mytei sBomonnu A. H. CeBeprioBa, yueHus o
ounoctepe B. U. BepHaickoro), onpeaensTh TpaHUIBI UX TPAMEHHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMH HAy4YHOTO MO3HAHMS B OMOJIOTHU: HAOIIOJCHUE U OMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBOAbI HA OCHOBAHUH MOJYYEHHBIX PE3yJbTaTOB;

YMEHHE BBIJICNATh CYIIECTBEHHBIE TPHU3HAKH CTPOCHUS OHMOJIOTUYECKHX OOBEKTOB!
BUJIOB, MOMYJSAILUM, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOLIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJ000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B HKOCHCTEMAaX, aHTPOITOTEHHBIX M3MEHEHUH
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATh MOJydeHHbIe 3HAaHUS U1 00bSICHEHUS] OMOJIOIMYECKHX MPOLIECCOB U
SIBIICHUM, JIJISl IPUHSATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C IIEIIBI0 00ECTICYeHUS
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXXArOIIeH NPUPOJHON cpene, MOHMMaHUE HEOOXOTMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYEeCKHE 3a/laud, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (I[enH MUTaHusA);

YMEHHUE BBINOIHATH Ja0OpaTOpHbIe M MPAaKTUYECKHE paboThl, COOMI0IAaTh MpaBuiIa MpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIIEHWBATh W HMHTEPIPETUPOBATh MH(POPMALUIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBJAOHAYYHBIC 3HAHWS W3 PA3IMYHBIX HMCTOYHHKOB (CpeACTBa
MaccoBOW WH(pOpMAlMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OAIBHBIE
IKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE co3/7aBaTh COOCTBEHHBIC TMCBMEHHBIE M YCTHBIE COOOIEHus, 00001Iast
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHoBaHue KounyecTBO 4acoB JuaexkTpoHHble (UU(poBbHIE)
n/ | pa3aejioB U TeM 00pa3oBaTe/IbHbIE PECYPChI
n NporpamMmbl Bcer | Koutpoann | Ilpa
0 ble pa0oTbl | KTUY
€CKH
e
pado
ThI
1 | buonorus kak 2 0 1 [[BubmuoTexa [JOK
HayKa https://m.edsoo.ru/7f41¢c292]]
2 | Xusble cucteMbl u | 2 1 0 [[BubmuoTeka [JOK
UX OpraHu3aIysl https://m.edso0.ru/7f41c292]]
3 | Xumudeckui 17 1 2 [[bubmuoteka [IOK
COCTaB M CTPOCHUE https://m.edso0.ru/7f41¢c292]]
KIJICTKU
4 | XKusuenestenbHoc | 11 0 0 [[BubmuoTeka [JOK
Th KJIETKH https://m.edsoo.ru/7f41¢292]]
5 | Pasmuoxenue u 10 0 2 [[BubmuoTeka [JOK
WHIUBHIYATbHOE https://m.edsoo.ru/7f41¢292]]
pa3BHTHE
OpPraHHU3MOB
6 | HacaencrBennocts | 19 0 4 [[bubmuoteka [IOK
Y U3MEHYUBOCTb https://m.edso0.ru/7f41¢c292]]
OpPraHHU3MOB
7 Cenekiust 7 1 0 [[BubmuoTexa [JOK
OpPTraHU3MOB. https://m.edsoo.ru/7f41¢292]]
OcHOBBI
OMOTEXHOJIOTHH
OBIIEE 68 3 9
KOJIMYECTBO
YACOB I1O
[TPOTPAMME
11 KJIACC
Ne | HaumenoBanue KosmnuecTBo yacoB JuiekTpoHHbIE (LU pPOBbIE)
n/n | pasgenos u TeM | Becero | Kontpoabnbie | Ilpak o0pa3oBaTejibHbIE PeCYpPChI
NMPOrpamMMbl padoThbI THYe
CKHe
pabo
ThI
1 Dpomtononnas | 19 2 2 [[BubmmoTexa [IOK
oroorus https://m.edsoo.ru/7f41cc74]]
2 Bo3nuknosenue | 20 0 1 [[BubmmoTexa [IOK
U pa3BUTHE https://m.edsoo.ru/7f41cc74]]
JKW3HU Ha 3emMIie
3 Opranusmel 1 11 0 3 [[BubmuoTeka [JOK
OKpY KaroIas https://m.edsoo.ru/7f41cc74]]
cpena
4 CoobmrecTBa u 18 1 0 [[BubmmoTexa [IOK
9KOJIOTUYECKHE https://m.edsoo.ru/7f41cc74]]
CHCTEMBbI
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