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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mTporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
oTpeeeHUs] TOIX00B K (hOPMHUPOBAHUIO COACPKAHUS y4eOHOTO TpeaMeTa
«buosioruss» coctaBWwIM: KoHUeNnTyalbHble mnojoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMIA K YPOBHIO MTOJATOTOBKY BBITYCKHUKOB, TTOJIOKEHHS 00 OOIIMX LIEAX U
MPUHITUTIAX, XapPAKTCPU3YIOMUX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CPEIHETO
obmiero obOpasoBanus B Poccuiickoit ®enepanmu, a TakXKe TMOJOKEHUS O
cnenupuke OMOIOrUM, €¢ 3HAYCHUHU B MMO3HAHUU KUBOM MPUPOJLI U 00ECIICYCHUH
CYILIECTBOBAHMS YesioBeuecKoro obmiecTBa. COracHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OuOIOTMM [dACT MPEACTABICHUE O IelsaX, 00 oOmen
CTpaterud OOy4YeHHs, BOCIUTAHUS M Pa3BUTHSA OOYYAIOIMIUXCS CPEICTBAMU
yaeOHOTO Tmpenmera «buonorus», ompenenseT oO0S3aTENbHOE TMPEIMETHOES
collepKaHUE, €ro CTPYKTYypy, paclpeesieHue 1o pasjeinaMm U Temaw,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh U3YUYEHHUsI YUYeOHOr0 Marepuaia ¢ y4eToM
MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKH 0O0pa3oBaTEIHHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarommxcs.

B nporpamme 1o OHONOTMM TakKe YUMUTHIBAIOTCS TpeOOBaHMUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pe3yJibTaTaMm
o0yueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJOB Y4COHO-IIO3HABATEIHHOM
NEeATEeIbHOCTU/YUeOHbIX JEUCTBUN OOyYalolmUXCS IO OCBOCHHUIO COJCPKaHMS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HM3Yy4YeHMM OHOJIOTHM, Ojiarojapss 4eMy B HEH
POCMATPUBAETCS HAMpPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS, IIEHHOCTHBIX
OpHEHTAIUN JTMYHOCTH, SKOJOTHUUECKOTO MBIIIICHHUS, TIPEICTABICHUA O 3JI0POBOM
oOpasze KM3HU U OEpPEeKHBIM OTHOIIEHUEM K OKpYXKarolled MNPHUPOJHON cpene.
[ToaTOMy Hapsmy ¢ M3y4eHHEM OOIIEOMOIIOTMYECKUX TEOPUi, a TAKKe 3HAHUU O
CTPOSHHUH KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTPaMME MO OMOJIOTHH YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VIS PEIICHUS MPUKIIATHBIX 3371a4, B
TOM 4YHCJE: TPO(HUIAKTUKYA HACIICICTBEHHBIX 3a00JICBaHUI YeJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
IIEJIECO00PA3HOTO TOBEJICHUS B OKPYXKAIOIIEH MPUPOTHON cpene, aHaiu3a
BIUSHUS XO3SHUCTBEHHOW CATEIHPHOCTH YEJIOBEKAa Ha COCTOSHUE TPHUPOIHBIX H
UCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HANIPaBICHHOCTU
yuebHoro mpenmMera «buonorus» mpoaUKTOBaHO HEOOXOIUMOCTBIO 00ECIICYCHHS
YCJIOBHM JIJISl PEUIESHUSI OJTHON M3 aKTyaJIbHBIX 3374 MTKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KOTopas MpejrnonaraeT (popMupoBaHue y oOydarouuxcs



CIIOCOOHOCTH  @IalITUPOBATHCA K HW3MEHEHUSIM JMHAMUYHO Pa3BUBAIOUIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpemHero oOIIEro OOpa30BaHUSA 3aHUMAET BAXHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHHE Yy OOYUAIOIIMXCS TMPEICTABICHUN O
HAy4YHOU KapTHUHE MHpA, paclIUpseT U 000OLIaeT 3HAHUSA O KUBOU MPHUPOIE, €¢
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMM U SBOJIOLUU, CO3/1ACT
YCIIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOW  TPHUPOABI,  (POPMHpPOBAHUS
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 370pPOBOrO0 W 0Oe30macHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHSI UMEET TaKKe JJI PEICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpEeAHEro  oOmiero  o0pa3oBaHus,  COLMAIA3ALUU
oOyuaronuxcs. M3yuenue Ouosioruu oOecrneurnBaeT yciaoBus s (OpMHUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHHUKAlIMOHHBIX ¥  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTETpallMd OMOJOTUYECKUX 3HAHUU C
MPECTaBICHUSIMHA U3 JPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpaguu. Ha3zBaHHbIE MOJOKEHHS O NpeIHA3HAYEHUH YYE€OHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY JUIsl OINpPEACNICHHsS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €r0 COAEpXaHHs, MPEACTABIEHHOT0O B IMporpamme IO
Ouonoruu.

Ot60p coxmepkanus ydeOHoOro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJICH C TMO3MIMI KyJIbTypOCOOOPAa3HOro MOAXOAd, B COOTBETCTBUU C
KOTOpPBIM OOydaromuecss MOJDKHBI OCBOWTH 3HAHUS W YMEHUWsS, 3HAYMMBIE IS
(GopMupoBaHus o0OmIed KyJIbTYphl, ONpPEIEISIONIME aJeKBaTHOE IOBEACHUE
YesIoBeKa B OKPYJKAroIIeH MPUPOAHOM cpejie, BOCTpeOOBaHHBIC B IMOBCEIHEBHOM
KU3HU U TPaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HaHWN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOU i1 (POPMHUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3alUH
OHOI0rHYecKOro o0pa3zoBaHusl.

CTpyKkTypupoBaHUE COAEpKaHUS Yy4yeOHOro Marepuana B IMpPOrpaMMe IO
OMOJIOTUM OCYIIECTBJIEHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AlNK U
ABOJIIOLMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJIETICHBI CIIEAYIOIINE COJepKaTeNIbHble TUHUM: «buonorus kak Hayka. MeTosbl
Hay4yHOro mo3HaHus», «KieTka xak Ouosjormueckas cucrema», «OpraHusM Kak
Oouonoruueckas cucreMa», «CucreMa MU MHOrooOpaszue OpPraHMYeCcKOro MUpay,
«IBOIOUS KUBON NPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enb u3yuenus: yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE  OOYyYalOUUMHCS  3HAHUAMU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHM3allii J>KMBBIX CHCTEM pa3HOTO0 paHra © NpUOOpEeTeHHE YyMEHUM



UCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JCHCTBUM B OTHOIIEHHH OOBEKTOB
’KUBOU MPHUPOJBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHne nenu u3ydeHus ydeOHoro npeamera «buosorusi» Ha 0a30BOM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIEAYIONIIUX 3a/1a4:

OCBOCHHME OOYyYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJIOTUYECKHX TEOpHsX,
YUEHHUSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
wis (HOpMHUPOBAHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/JaX HAay4YHOIO IMO3HAaHMs, CTPOEHUU, MHOT0OOpa3uu U OCOOCHHOCTSX KMBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alMM, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLECCE aHalu3a JaHHbIX O MyTSAX pPa3BUTUA B
OMOJIOTUM HAy4YHBIX B3IJISAOB, WJEH UM MOAXOJOB K M3YUYEHHMIO >KMBBIX CHUCTEM
Pa3HOIO ypOBHSI OPraHU3aLUY;

CTaHOBJIEHHE Yy oOOyvaroumxcs oOwmel KyiapTyphl, (YHKIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBSCHSITH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIETO
MHpa >KMBOW MPUPOJbI HA OCHOBAaHMU 3HAHUM M ONBITA, MOJYYEHHBIX MpPH
M3y4YEeHUH OUOJIOTUH;

dopmupoBaHre y OOy4YarOIIMXCS YMEHUN WIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOrMYECKUX 3HAHUI B MPaKTUUYECKOW MAESITEIbHOCTH YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOXKHOCTM TO3HAHHUS YEJIOBEKOM >KHUBOU
MIPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOJIIOJIEHUS 3TUYECKHUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEA0BAHUM;

OCO3HAaHUE IICHHOCTHM OMOJOTMUECKUX 3HAHUN JJI1 TOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;

pUMEHEHUE MPUOOPETECHHBIX 3HAHUN U YMEHUN B TTOBCEHEBHOMN KU3HU JIJISI
OLICHKH TOCJEACTBUI CBOEH AEATENBHOCTH 10 OTHOIIEHUIO K OKpYXarollen cpeae,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBISETCS OOA3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOJAIIUM B
coCTaB IpeaMeTHOM 00s1acTh « EcTecTBEeHHO-HAYYHBIEC PEIMETHD».

st u3yuenusi 6MoJIoruu Ha 0a30BOM YPOBHE CPEAHETO OOIEro 00pa3oBaHUs
otBoauTCcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B HeZIEIH0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMH €CTECTBEHHBIMH HayKamHu, (puiiocodueit, STUKON, 3CTETUKON U MPaBOM.
Pons Ouonormn B (HOpMUPOBAHUM COBPEMEHHOM HAyYHOM KapTHUHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM PUPOABI (HAOIIOEHUE, IKCTIEPUMEHT, OITUCAHUE,
U3MepeHue, KilaccupuKaius, MOJCIUPOBaHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOOB TMpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKUHT ), OnoCcepHBI.

JlemoHcTpanum:

Tabnuibl U cxembl: « OCHOBHbBIE TTPU3HAKHU KU3HW», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: Mojesib MoJekyinl JIHK.

Tema 3. XuMHUYecKHii COCTaAB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHUMHUYECKHUE DIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [loamepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl O€JTKOBOM MOJIEKYJbl (TIEpBUYHAs, BTOpUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonornueckue
byHKIIUU OCIKOB.



depmenTtsl — Owuonormdeckue Karamumzatopel. CTpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crnenuduyHoctb. Kodepmentsl. Butamunsi
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KaTallUu3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuipl - (caxaposa, JIaKTO3a) U ToJMcaxapulibl  (Kpaxmall, TJUKOIeH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounbl. [umpodumsHO-
ruapodoOHble  cBOMcTBA. buomormueckwe (yHkmuu gunugoB. CpaBHEHUE
yIIEBOAOB, OCIKOB U JIUMHUJIOB KaK UCTOYHUKOB SHEPIHUH.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[utonorus — Hayka o kieTke. Kinetounas Teopusi — mpumMep B3aUMOJICHCTBUS
ujen v paKkToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUEeHUS KIIETKHU.

Knerka kak menoctHas >kuBas cuctema. OOnmMe NpU3HAKU — KIIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, mosekynbl JIHK kak renermyeckuii ammapar,
CUCTEMa CUHTE3a OellKa.

Tumnbel KJIETOK: JyKapuOTHYECKass W mpokapuotudeckas. (OcoOeHHOCTH
CTpO€HHUs TpoKapuoTuueckon kietku. Kierounas crenka Oakrepuit. CtpoeHue
AYKAPUOTHYECKON KJIeTKU. (OCHOBHBIC OTJWYHS PACTUTEIBHOW, >KUBOTHOW U
IpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [1nazmarnueckas meMOpana, e¢ cBoricTBa U pyHKuuu. [{uTomnasma u ee
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapat [ombmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OPraHOWABl KJIETKH: MUTOXOHJPWUH, TUIACTUBL.
[Tpoucxoxaenre MUTOXOHIpUNA u Miactun. Buasl mmactun. HememOpanHbIe
OpTraHoOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPTraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sijpa: siaepHas 000J0uKa,
KapHoIuia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEY.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIla XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYIIbI BOMIBIY, «brocuuTes Oenkay, « CTpoeHHe MOJIEKYJIbI O€lKay,
«Ctpoenne pepmentay, «Hyxinennossie kucnotsl. JJTHK», «Ctpoenune Monekybl



ATO®», «CtpoeHre 3yKapHUOTUYECKON KIETKH», «CTpOEHUE KUBOTHOWU KIIETKHY,
«CTpoeHHE pACTUTENBHON KIETKN», «CTpOEHHE NPOKAPUOTHYECKON KIIETKH,
«CtpoeHue spa KIETKN», «YTIEBOAb», «JIunumasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHKpPOIpENnaparbl pPACTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUAIBbHBIX KIIETOK.

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpPE aMHIIa3bl WU KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «W3yueHue CTpoeHHS KIETOK pacTeHUH,
KUBOTHBIX U OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
ONMCAHUE.

Tema 4. ’Ku3HeeATeJbHOCTb KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. AcCUMMIIAIMS (TIIaCTUYECKU 0OMEH) U
JTUCCUMUJISIIUSL (QHEPreTUUEeCKil 0OMEH) — JBE CTOPOHBI E€IUHOTO IMpollecca
Merabonn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMM B MOHUMAHHUH
MeTaboJIu3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHsblil. Ponbs GpepmenToB
B OOMEHE BEILIECTB U MPEBPAIIECHNUN YHEPTUH B KIIETKE.

®ortocunte3. CeroBas u TemHOBas (da3el  QorocuHTe3a. Peakiuun
dboTocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUeHUE (POTOCHMHTE3a ISl KU3HU
Ha 3emiie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudecknii oOMeH B KJeTke. PaciueniieHue BeliecTB, BbIACICHHE U
AKKyMYJUpPOBaHHE DSHEPrUM B KJIETKE. OJTambl SHEPreTHYEeCKOro oOMeHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIOpOAHOE OKHUCIEHHE, WA KJIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBanue. O DHEeKTUBHOCTD
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cumHTe3a. [‘eHermueckas wuHbopmamus u JHK.
Peanuzanus reHermyeckod HMHPOpMalNMM B KIETKe. ['€HEeTHMUeCKUil KOI U €ero
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHcusiuuu. KonaupoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bone3Hu pacTeHuil, >XUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbBIC
Bupycamu. Bupyc nmmynonedunura genosexka (BMY) — BozOynurtens CIIN/a.



OOparHast ~ TpaHCKpuIIMs, peBepTaza W  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsnos, /1. . UBanoscku, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Merabonuzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuit oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenune JJHK»,
«Ctpoenue u pyHKIITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «I eHeTHIecKuid Ko,
«Bupyco», «bakrepunodarn», «Ctpoenue u xusHeHHBIN Uk Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK».

Oo6opynoBanue: mojenu-anrumkanuu «Yapoenne JHK u Tpanckpumnimsy»,
«buocunres 6enka», « CTpoeHHe KIETKU», MoJieib cTpykTypbl JTHK.

Tema 5. PazMHOkeHUE M HHAUBHAYAJIbHOE PA3BUTHE OPTAaHU3MOB.

KileTouHbIil 1IUKII, WU KU3HEHHBIM MUK KiIeTku. MHTepdasza u MUTO3.
[Ipoteccsl, mpoTekaromue B uHTepdaze. Permmkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA HA0Op — KapUOTHIIL.
JIunnouaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOphl.  XpOMATHIBI.
[uTonornueckue OCHOBbI PA3MHOXKEHUS W  HWHIUBUAYAIBHOTO  Pa3BUTHUSA
OPraHU3MOB.

Henenne knetkn — muto3. Cragun murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOrMYeCKni CMBIC MUTO3A.

[Tporpammupyemasi rubenb KIETKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosioBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUSA: JCJIEHUE HAABOE, II0OYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTIAUYMS OT OECIOJIOTO.

Meito3. Craguu meino3a. IIporecchl, Mpoucxoadiue Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosornueckuit cMmbiCa U
3Ha4YeHUE MeNo3a.

["ameTorenes — mporecc 0Opa30BaHUS TOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKHM U sIMYHUKH. OOpa3oBaHHE U Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKICTOK U CHepMaTto3ougoB. OII0I0TBOPECHHE.
[TapTenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHATILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOsieHre, racTpyiisiius, opranorere3. IlocTamOpHoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHSL: MpAMOe, HempsiMoe (JIMUYMHOYHOE). BiusiHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (HDaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKICHHBIC
YpOJICTBA.

Poct u pa3zButune pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOXKEHHUS OpPraHU3MOBY, «J[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHoe pa3sMHOXKEHUE
pacteHui», «Jlenenue kieTku Oakrtepuit», «CTpPOEHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Kietounsli nukny, «Pemmmkanus JJHK», «Mutos»,
«Meinoszy», «lIpsmoe u HenpsiMoe pa3BuTue», «['aMeTroreHes y MIEKONUTAIOMIUX U
yenoBekay, «OCHOBHBIE CTA/IMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHUKpPOIIPEIaparThl «CrniepMato30ouibl
MJICKOITUTAIOIIETOY, «SUIEKIETKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHash MOJINIb-alIlIuKauus «JleneHne KIeTKn», MOJEIb
JIHK, monenb MeTada3zHOM XPOMOCOMBI.

JlabopaTopHbie U NPAKTHYECKHE PA0OTHI:

JlaGopaTopHass pabota Ne 3. «HaOmromenwe MmTO3a B KJIETKaX KOHYHKA
KOpPEIIIKA JIyKa HA TOTOBBIX MUKPOIIPENapaTaxj».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTPOCHHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenaparaxj.

Tema 6. HacjieAcTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiaa poccHilCKUX M 3apyOeiHBIX
YUYCHBIX B pa3BUTHUE TEHETHKU. MeEToapl TeHeTUKH (TUOpUI0JIOTHYECKH,
LUTOTEHETUYECKHUI, MOJIEKYJIsIpHO-TeHEeTH4YeCKni). (OCHOBHBIE T'€HETHUYECKHE
noHsTuA. [ 'eHeTnyeckas CHMBOJIMKA, UCIOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTAaHOBIIEHHbIE . Menaenem.
MoHorubpumHoe CKpemmBaHue. 3aKOH €IWHO-00pas3usi THOPUIOB TIEPBOTO
nokoJieHus. [IpaBuino JgomMuHUpOBaHMS. 3aKOH paCIICIUICHHUS  MPU3HAKOB.
['unotesa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMUS
npu3HakoB.  lluToreHeTHMYEeCKUE  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanu3upymolee ckpenmpanue. Mcnoip30BaHue aHaIU3uPYIONIETO CKPEIMBAHMS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerienHoe HacienoBanue mnpusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHHWIO T'eHOB. HapylieHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHUEeCKHE KapThl.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETIEHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnmemoBaHue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbl ©3MEHYMBOCTHU: HEHACJIEICTBEHHASI U HACIECTBCHHASI.
Ponp  cpempl B HEHAClIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi M BapUallMOHHAS KPUBAs.
Hopma peakuuum mpusHaka. KoMuecTBEHHbIE M KAaUECTBEHHBIC IMPU3HAKA U UX
HOopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTUIIUYECKas, HU3MEHYMBOCTh. KomMOMHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM TpoIecC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTarimoHHas n3MeHunBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NpuyrHbI MyTaluid. MyTtareHsubie (GakTOpHI.
3aKOH rOMOJIOTHYECKUX PSIA0OB B HacieACTBeHHOM n3MeHunBoctu H. . BaBuiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI TE€HETHUKHU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJIM3HEIIOBBIM, IIMTOICHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAaHHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBennole 3a00J€BaHUS YEIOBEKAa: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHON MPEIPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnuecknue W TreHepaTuBHbIE MyTauu. CTBOJIOBbIE KIETKH. [IpuUHIMIIBI
3I0pOBOTr0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUSHUS TeHETUYECKUX
Oone3Heil. MeanKo-reHeTUYeCKoe KOHCYJIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKOU
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUHN T€HETUYECKUX 3a00JIeBaHMI YEJIOBEKaA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmupt ©  cxembl:  «MOHOTHOpUIHOE  CKpEIIMBAaHME W €r0
LUTOTEHETUYECKAasT OCHOBa», «3aKOH pACIICTUICHUS W €ro LHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{urubpumHoe cCKkpenmBaHuey,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Meitio3»,
«B3anmMoAenuCTBUE AQJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPACTECHUM,
’KUBOTHBIX MU 4eJIOBeKa», «['eHeTuka moinay, «3aKOHOMEPHOCTH HAcJelIO0BaHUs,
CLUEIUIEHHOrO0 C Tnosiom», «KapuoTumbel 4enoBEeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukarmonHas HU3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHASI U3MEHYUBOCTH.

OobopynoBanue: MoJenu-anIuIMKa «MOHOTHOPUIHOE CKpEeLIUBaHUEY,
«Hemonnoe npomunupoBanue», «Jurubpunnoe ckpemmBanue», «llepexpect



XpPOMOCOM», MHUKPOCKOIT U MHKpompemnapaT «J[po3odunay (Hopma, MyTanuu
(bopMBI KPBUTLEB U OKPACKU TeNa), repOapuit «I'opox moceBHO.

JlaGopaTopHblie U MpaKkTHYecKue padoThI:

JlabopatopHas pabota Ne 5. «M3yuenue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKpEIIUBaHUs y APO30(UIIbI Ha TOTOBBIX MUKpOIIpErapaTaxy.

JlabopaTtopHas padota Ne 6. «3ydenne MoauprKarMOHHOW N3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIM3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa W MPOLECC. 3apOKICHUE CEJNEKIIMU U JIOMECTUKALIHS.
VYyenne H. WM. BaBunmoBa o0 1EeHTpax MPOUCXOXKICHUS U  MHOTrooOpasus
KYJIbTYpPHBIX pacTeHUH. LIEHTpbI MPOMCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
opoAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHWH M KUBOTHBIX. ONEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras auHus. CKpellMBaHUE YHUCTHIX JIMHUI.
['eteposuc, wnn rubpunHas cuia. HepojcTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnaneénnass tulOpuam3anus u e¢ ycnexu. VICKyCcCTBEHHBI MyTareHe3s W
MOJYyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpAaCTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJACTBA. ['€HHAas WHKEHEpUs. ITarlbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kietounsle KylbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkosioruueckre M dTthyeckue  mpobiembl. MO —  reHeTHuyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. /1. Kapneuenko, M. O.
HBanos.

Tabnuipel u cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUS W MHOTOOOpaszus
KYJbTYPHBIX pacTteHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OtnanéHnas ruopuan3anus», «Paboter akagemuka M. ®@. BanoBay,
«Ilomunnounus», «OO0BEKTHI OuoTexXHONOTUNY, «KJIeTouHblE KYJIBTYpHl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHEIUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.



JlabopaTtopHble U MpaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHS CEJIEKIUU PACTEHHA U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3sCTBO, J1a00OpaTOpuIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS 3SBOJIIOIMOHHON TEOPHUHU. IBOJIOIMOHHAS
TEOpUsl U €€ MECTO B OHMOJNOruu. BiusHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTUHU U APYTHUX HaYK.

CBuzerensctBa sBomonuu. IlaseoHTONIOrMUECKHE: MOCIEA0BATENBHOCTD
HOSIBJIGHUS BUJOB B NAJICOHTOJIOTMYECKON JIETONUCH, TIEpeXOoAHble (OPMBI.
buoreorpadguueckue: cxoacTBo u pazinuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyusi 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEILHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIIOTHYHBIE,
pYJUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METaOOJIMYECKUX IyTell y Bcex
OpraHU3MOB.

OomonnoHHass teopus Y. [lapuna. IIpennoceulku BO3HHKHOBEHMS
JapBUHM3Ma. J[BWXKyIlME CHJIbI 3BOJIONUU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEIECICHHAS W3MEHYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3BooIuu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkponsBosorus. [lomynsuus kak eAMHKUIIA BUAA U SBOTIOLHUU.

JBrkymue cuiibl ((pakTopbl) PBOIONUK BUAOB B Ipupojae. MyTarmoHHBIN
Opolecc M KOMOMHATHBHasT M3MEHUYMBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M3ouus 1 MUrpanusi.

EcrectBennbiii 0oTOOp — HampaBisiomuid  gaktop dBoIONUH. DOpMbI
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPraHU3MOB KakK pe3ynbTarT 3Bojonuu. [Ipumepsr
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMopd03bl U UINO-a TN TAIIHH.

Bun wu BugmooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKoe.

MaxkposBomonius.  DopMbl  3BOJIOLUMU:  (PUTIETHYECKAs, JUBEpreHTHas,
KOHBEpTeHTHas, napaenbHas. HeoOpaTuMocTs 3BOIONUY.

[Ipoucxox1eHne OT HecleUHaTu3UpOBaHHBIX NpenkoB. [Iporpeccupyromas
cnenuanu3anvsa. AJanTUBHAs paguarius.

JleMOoHCTpaum:



[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTeHHIl»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «l[lomymsauuun»,  «MyTanuoHHas
U3MEHUUBOCTB», «ApomMopdossry, «Mmunoamanrtamuu», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boimonuny», «Kapra-cxema wMapmpyra mnyremectBus Y.
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJJICKIIUST HACEKOMBIX C PA3JIUYHBIMU TUIAMHU OKPACKU,
Ha0Op IJIOAOB U CeMsiH, KoJuieKiusi «lIpumepsl 3alUTHBIX OPUCTOCOOJIECHUM Yy
KUBOTHBIX», MOJIelb «OCHOBHBIC HAIMPABJICHUS BOJIIOIMNWY», OOBEMHAs MOJIEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xapta wmupa, koekuus «Dopmbel CcoxpaHHOCTH
HMCKOTIAEMbIX JKMBOTHBIX M pacTeHui», wmojenb anmukarus «llepekpect
XpOMOCOM», BJIAXHBbIE TmpenapaTel «Pa3Buthe Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTanuu (HOpMbl KPBUIHEB U
OKpacKu Teja).

JlabopaTopHblie U MPpAKTHYECKHUE PA0OTHI:

Jlabopatopuas pabota Ne 1. «CpaBHeHHe BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas padora Ne 2. «Omnucanue NMpUCIOCOOICHHOCTH OpPTaHU3Ma M
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuyHbIE MpENCTABICHUS O 3apOXKIACHUM >KU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEPMUA. XUMHUYECKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIECTB M3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHNE XUMUYECKON ABOMIONNH. HauanbHbIe 3Tanbl
ouonornueckoi sBomronuu. ['mmoreza PHK-mupa. dopmupoBanre memMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. lIepBble KIETKHM M KX 3BOIIOLMSL.
DopMHUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
nporepo3oiickas dpbl. llaneo3olickas 2pa U €€ TepUOAbl: KEMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3o030iickast spa u €€ epUoIbl: TPUACOBBIN, IOPCKUI, METOBOM.

KaliHo3oiickags 9pa W €€ MNEepuoAbl: MaJICOTC€HOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYEeCKUX mnpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osIBNIEHNE, paCUBET U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMAaTHUYECKHUE IPYIMIbI OPraHU3MOB.

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeNoBeKa. MeToapl u3ydeHHs aHTponoreHe3a. CXOICTBa H
pa3JIM4YUs YEJIOBEKA U 5KUBOTHBIX. CUCTEMaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTopbl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3 KU3HM,
M3rOTOBJICHHE OPYAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YeaoBek
yMenbi, YemoBek npAMOXOomsamMM, YemoBeK HeaHIEpTalbCKui, YeroBek
pa3yMmHbIii. Haxoakum uckomaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHHs, 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOICOMIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioWJHas  (PKBaTOpuUaJibHAsi),  MOHIOJIOWIHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPHUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSM CYLIECTBOBaHUsA. EJIMHCTBO 4e€lIOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpers: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpn, Y.
JlapBuH.

Tabmuib! 1 cxembl: «Bo3aukHoBenne CONMHEUHOM CHCTEMEBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHass kieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckasi kietka», «CoBpeMEHHas CUCTEMa OPTraHUYECKOTO MHPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS YEJIOBEKa M YEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0O 4YeJOBEKa», «JlpeBHenmme moan», «/peBrHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue pach».

O6opynoBanue:  mymsku — «lIpoucxoxaenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBOHIIA), CIENKU WIH
H300paXeHHusT KaMEHHBIX OpYAWi MEepBOOBITHOTO 4YesjoBeKa (KaMHHU-YOIIIEPHI,
pyOwmita, ckpebyia), TEOXpOHOJIOTHYECKass Tabiuia, KoJUieKIus «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUI U
KUBOTHBIX B KOJJIEKIIUSAX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranu3mbl  OKpPY:Ka0UIIasi cpeaa.

DKoJNOorus KaK HayKa. 3aJaud U pa3Jielibl SKOJIOTMU. MeTOo bl SKOJIOTHYECKUX
UCCIIENOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonoruueckue (axropel. Kiaccudukanus skonorudeckux (HpaxTopos:
abnotuueckre, OWOTUYECKME U AaHTPOMOTreHHbIe. JleWCTBHE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoToneproansM.
[IpucnocoOneHusi OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckue puTMBl.

buotnueckue  Qaxroppl.  Bumgbl  OHOTHYECKUX B3aUMOJICCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmsbl. [lapasurusm, koomnepauus,
MYTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAINU3M,
HEeWTpanu3M. 3HaueHHE OMOTMYECKHUX B3aUMOJECUCTBUI Ui CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH monyysinud. OCHOBHBIE IIOKa3aTesn
HNOMYJISIUUN: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanys. J{lnHaMrka 4uCIEHHOCTH MOIYJISIUU U €€ PEryIIsaLus.

JlemoncTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynnse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «IIpupognsie 30HbI 3emun», «Cpeabl 0OUTaHUS
opranuzmoBy», «®dortonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTU NOMYJIAIMU UHDY30pun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHblie M MpakTH4YecKHne padoThI:

JlaGoparopnas padora Ne 3. «Mopdonornueckne 0COOCHHOCTH PACTCHUM U3
Pa3HBIX MECT OOMTaHUS.

JlabopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «Iloacuer MIOTHOCTH MOMYJSLUUNA PAa3HBIX BUIOB
paCTEHUI.

Tema 4. CoobuiecTBa M 3K0JI0THYECKHE CHCTEMbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypbsl OHMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
OHOIIEHO3E.

DKoJloruueckrue cuctemMbl (dkocuctembl). IloHsatne 00 »sKkocucteMe U
ouoreoreHo3e. OYHKIIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpOBHM OKOcUCTeMbl. [luileBble menu U CEeTH.
OcHOBHBIE TIOKa3aTeld 3KOCHCTEMbl: OuoMacca, MPOAYKIHs. IKOJIOTUYECKHE
nUpaMubl: MPOIYKUIHUU, YHUCICHHOCTH, OunomMacchl. (CBONCTBa 3SKOCHUCTEM:
YCTOMYMUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEeCCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHHUE arpO3IKOCUCTEM U YPOOIKOCHCTEM.

buopa3zHooOpasue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['paHuiibl, coctaB U CTpyKTypa
ouocdepnl. JKuboe BemiectBo U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
rJ100aNnbHOM 3KOCUCTEMBL. J[MHaMHuYecKoe paBHOBecME€ M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OHnochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3eMiu. AHTPOIIOIeHHbBIE U3MEHEHUs B Ouocdepe.
['mo0anbHbIE SKOJOTHYECKUE TPOOIEMBI.

CocyiecTBoBaHue IPUPOIBI " 4eJIOBEYECTBA. CoxpaHeHune
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TPUPOJHBIMU pECypcaMU W WX HCHOJb30BaHME. JlocTHKeHUS
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaues, B. U. Bepnaacknii.

Tabmuubl 1 cxembl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTaHUsA», «IKOJIOTMYECKAs MUPAMHUIAY,
«buocdepa u yenopek», «IKocucTeMa IMUPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3 Bomoemay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE ~ BO3JECUCTBUS HA  OpUpoay», «BaxHeWIIne WCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOI», «[louBa — BakHelIasi cOCTaBIIAIONIAS
ouocdepn», «DakTopsl gerpaganuu nouBy», «llapHukoBbiil 3pdexT», «DPakTopbl
paauoaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTypa Ouochepsi»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM »dKpaH Ouocheps,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopot a3ota B IpUpoIe».

O6opynoBaHue: Mojelb-anIuKanus « Tunuyabie OMOIICHO3bI», TepOapuit
«PacTtutenbHble coobIIeCTBaY, KOJUEKINH «bruoneHo3y, «Bpeaurenu BaxHeHmx
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJNbTYp», Trepbdapuu U KOJUIGKIMU pACTEHUH U
KUBOTHBIX, PUHAJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TpPYIIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit @enepaiuu, H300paXeHHUS OXpPaHSEMbIX BHUIOB
pacTeHU! U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBaHUS K pe3yJbTaTaM
OCBOCHMS  OOydaloUIMMHCS MpOrpaMM  CpeIHero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX PE3yJHTATOB OCBOCHHUS mpeaMeTra «buonorusp
BBIJICJICHBI CJIEAYIONINE COCTABJISIOIINE: OCO3HAHWE O00YYaIOIMMUCS POCCHHCKON
rPaKIaHCKOM UJCHTUYHOCTH — FOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIpEJeICHUI0, HaJIWMYhe€ MOTHBAallUM K OOydeHUIO0  OHOJIOTHH,
LIEJICHANPABJIICHHOE DPAa3BUTUE BHYTPEHHUX YOEXKICHUI JUYHOCTH Ha OCHOBE
KIIFOUYEBBIX IICHHOCTEH M HMCTOPUUYCCKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOICTBOBATHCS B CBOCH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, MPUCYLIUMHU CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HaJIUMYHE HSKOJOTHYECKOr0 IMPAaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS Tpeamera «buonorusy ITOCTUTAKOTCS B
€IUHCTBE Y4YeOHOM MW BOCHHUTATEIBLHOM JCATEILHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IIpolieccaM CaMOIMO3HAHMSI, CaMOBOCIMTAHUS U
CaMOpPa3BUTHs, PA3BUTHUS BHYTPEHHEWM MO3UIWM JIMYHOCTH, IATPUOTHU3MA,
YBOKEHUSA K 3aKOHY W TPABOIOPSAKY, YEJIOBEKY TPyAa U CTapUIEMy MOKOJCHUIO,
B3aUMHOI'0 YBa)XKCHUS, OEpPEeKHOTO OTHOILICHHS K KYJITYPHOMY HACICIUIO U
TpaAUuLKsIM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon depepanuu, npupone u
OKPYXaroUIen cpelie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHCTEMON I[EHHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXICHUW, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM [ICHHOCTSM POCCHMCKOTIO OOINECTBa, PacIIUpPEHUE >KHU3HCHHOTO
OIbITA W OMbITA AEATEIBHOCTA B MPOIECCE PEaAM3alMi OCHOBHBIX HAIPABICHUHN
BOCIIUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIC B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IPU  CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIIBHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €¢;

YMEHHUE YUYUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJUMOCTb KOHCTPYKTUBHOTO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IICHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIICHUS K MHEHUIO OIMOHEHTOB NPU OOCYXIAECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTApHON U BOJIOHTEPCKOM AEATEILHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.l
Ponunon, ropmoctu 3a cBOM Kpal, CBOXO PoOIuHY, CBOM S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOSALIEE MHOMOHAIMOHAIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHHWBATh BKJIAJ POCCHUHCKHX YUYCHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWH, TOHUMAHWS 3HAYCHHS OHOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujelHas yoexXJIeHHOCTh, TOTOBHOCTh K CIy)XKeHHIO W 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHMUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOT0 HAPOIA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHUE JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LEHHOCTEM CEMEUMHOM KU3HU B COOTBETCTBUM C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs ACTETHKY ObITa, Hay4HOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ad, OOIIECTBEHHBIX OTHOIIICHHUIA;



NOHUMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTb K CAMOBBIP@KEHHIO B Pa3HbIX BUAAaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BocnHTaHHsS, (POPMHPOBAHHUSI KYJHTYPbI 310POBbS W
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

NOHMMaHHWE W pealu3anus 370pOoBOro M 0Oe30macHOro obpasza >KU3HH
(3m0opoBOE  TWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI M HOPM,
cOAaHCUPOBAHHBIA PEKUM 3aHATUH M OTHbIXA, peryisipHas (uznyeckas
aKTUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOIO U KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH NpPaBWI HMHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYyallUsIX, YITPOXKAIOLIIUX 30POBBIO U )KU3HHU JIOEH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
QJIKOTO0JIs, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM AESTEIBHOCTH TEXHOJIOTHYECKOW M COLMAIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIILHO

BBINOJIHATH TAKYIO JESTEIIbHOCTD;

UHTEpEC K Pa3iIuyHbIM chepam MpodeccuOHANbHON NeATeIbHOCTH, YMEHHUE
COBEpILATh OCO3HAHHBIA BBIOOP Oynymieid npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOLIEHHE K NPUPOJE KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIICHUE YPOBHSI SKOJOTMYECKOM KyJNbTYphl: TNPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB M OLEHKM MX BO3MOXKHBIX TOCHEACTBUNA JIs
OKPYXKaroUEn Cpebl;

OCO3HAaHHME TJI00aJTBbHOTO XapaKTepa JKOJOTMYECKUX MpoOsieM U MyTel Hx
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUU
3HAHUST W YMEHHUSA MpU pEUIeHUH MpoOJeM, CBI3aHHBIX C PALMOHAJIBHBIM
IPUPOJIONOIB30BaHUEM  (COONIIOIEHWE  TpaBWJI  TMOBEACHUS B MPUPO/IE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE pPABHOBECHS B DJKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUSATHE JCUCTBUM, MPUHOCIIIUMX BPEH  OKPYXKAKOLIEH
OPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKUE
NOCJEACTBUSA MPEANPUHUMAEMBIX ICUCTBUI U MIPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
OTmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLHAAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTHUUYECKOMN JESITEILHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYWTATENbCKON KyJIbTYphl KaK CpElICTBa
B3aMMO/JICUCTBUS MEXKTY JIFOJbMU U MIO3HAHUS MUDA;

NMOHUMAaHUE CHenupuK OHOJOTUM KaK HayKHh, OCO3HAHHMS €¢ polu B
bopMHUpPOBAHUK PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEIOCTHOTO
MPEJCTaBICHUST 00 OKPYXaloIIeM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUU MpodIieM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS;

yOEXIEHHOCTh B 3HAYMMOCTHU OHMOJIOTUU JJISI COBPEMEHHOM IMBUIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHS MEAUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pElaTb PEeCypCHble MpoOJIeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeW BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOoOJeM U
oOecrieueHns  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PEeCypcoB M (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHOJIOTMYECKUX 3HAHUN B LEIAX
MOBBIMICHUST OOMIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OO0ydYaromuxcs, GopMupyemoi
IpU U3Y4EHUH OUOJIOTHY;

MOHMMAaHHUE CYUIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJb30BaTh IIOJlydaeMble 3HAaHUSA A aHaldu3a M
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM HW3MEHEHUH,
yMEHHUE JellaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAYYHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C 1IEeJIbIO TTOJYYEHHUSI IOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIbBHO HCHOJb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
INPOECKTHYIO U UCCIIEIOBATENBCKYIO IEATENBHOCTh MHANBHUIYAJIbHO U B IPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUN IO OHOJOTUHU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YUMble i (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYyHAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXMPEIMETHBIC) OOIICHAYYHBIC MMOHATHS, OTPAKAIOIINE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOeruduKy METOAOB TO3HAHMS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MpPOoIiecc,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCcleloBaHUe,  HaOJIOJIEHHE, W3MEpEHUe,  OKCIEPUMEHT W  JIPYTHUX),
YHUBEpCAJIbHbIE y4eOHBbIE JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreunBaroIye (dbopmHpoBaHue (YHKIMOHATIBHOM
IPaMOTHOCTM UM  COLMAJIBHOM KOMIETEHUMH OOy4YaroIIUXcsi, CHOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUS M  YHUBEpCalibHble Yy4yeOHbIE JECHCTBUA B
ITI03HABATEJILHON U COLMAIIBHOM MTPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHUSI MPOTPAMMBI CPEIHEr0 O0OIIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CaMOCTOSITEIbHO  (hopMynMpoBaTh U aKTyalIM3UpoOBaTh  MOpoOJeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKU, YCTAaHABJIMBATH
CBSI3U C IPYTUMHU MOHSITUSMM);

OTpENENATh 1M JACATEebHOCTH, 3aJlaBasi MHapamMeTpbl U KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IESITEIbHOCTH C MOCTABICHHBIMU LETISIMH;

UCITIOJI30BaTh OMOJIOTUYECKHUE TOHSATUS JUTsl O0BsICHEHUS (DAKTOB M SIBJICHUMN
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKHUE pPaCCyXJCHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aQHaJIOTHM), BBISIBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B PaccMaTpHUBAEMBbIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeAcTBa A MpEACTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIIEHUH B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTaxX, a



TAK)K€  NPOTUBOPEYMH  PaA3HOrO0  pOJAA,  BBIIBICHHBIX B Pa3IMUHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJEMBI ¢ YYSTOM aHAJIM3a WMEIOIIUXCS
MaTepualbHbIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUN IEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOJIEUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBHA:

BJIa/IETh HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATENbHOCTH,
HaBBIKAMM  pa3pemieHusi 1Opo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJbBI JCATENBHOCTH IO IOJYYEHHID HOBOIO
3HaHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W MNPUMEHEHHUIO B Y4EOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIHHOU
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpoOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEeHTbl AJi1 JOKa3aTelbCTBA
CBOMX YTBEPXKJICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATH X JIOCTOBEPHOCTb, IPOTrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TIPUOOPETCHHBIN OTIBIT;

OCYILIECTBIISITh LIEJICHANPABICHHBIN MOMCK MEpeHoca CPEICTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

yMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO M MPAKTHUYECKYIO OOJACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEH, NPEIJaraTb OPUTMHAIBHBIE MOJAXOJbI U PELICHUs,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢c uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMAIUK (TEKCTEe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHON JuTEeparype, OHOJOTMYECKHX CJIOBApsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax JaHHbBIX, B IHTepHETE), aHAIM3UpPOBATh



MH(GOPMALIMIO PA3IUYHBIX BUOB U (POPM IMPEACTABICHUS, KPUTHUECKH OLIEHUBATH
€€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBbIE METOJBI IIPU MOUCKE U
otOope Omosiormueckoil HHMOpPMAITUU, HEOOXOIUMOM 71l BBIMIOJHEHUS yUeOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS HWHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TIpenCTaBICHHUS
ouosiorndeckor nHGopmaIuu (CxeMbl, rpaduKu, JUArPaMMbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA Tpu paboTe cC
Ouonornyeckod uHGPOpMAaIMEl: NPUMEHITh XUMUYECKHE, (U3UUECKUE H
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (popMyJibl, aOOpeBUATYPY, HOMEHKIATYpY,
UCIOJb30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABaHMSA W 3AlIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaeHue yHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU J1€HCTBUSIMM:

1) o6menmue:

OCYILECTBIISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATh
B JIMAJIOTe WM JUCKYCCHU TIO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHUKOB
JMajIora Uil JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, MOHWMATh 3HAUYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETbh CMATYATh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs APYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO WM JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaATLHON
pabOTHI IPH PeIIEHUN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IpPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACUCTBUS IPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX JACHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YjieHa KOJUIEKTHBA,;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPAVUHUPOBATh NEUCTBUS MO €€ JOCTH)KECHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacupenensaTb pojad € y4eTOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa M KAXKIOIO y4YaCTHHMKA KOMAaHJIbl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HAEH C TMO3UIMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJIATHBHBIMU AeHCTBUAMM:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUS MpoOJeM U UX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHMM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIIATh ITO3HABATEIBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7auu B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4E€TOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTCHUIA;

JaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

pacMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMUHBIX HPEINOYTEHHI;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OLICHMBATh MPUOOPETECHHBIH OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3SPYyIULIMH B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TIOBBIIATH CBOW O0Opa30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJa/J€Th  HaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  KakK  OCO3HaHMs
COBEPIIAEMBIX JIEUCTBU M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBaHMM, MCIOJIb30BaTh MPUEMBbI PePIICKCUU NIl OLUEHKH CUTYyallMH, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLEHUBATh PHUCKU W CBOEBPEMEHHO IMPHWHHUMATh PELIEHHA MO HX
CHUKEHUIO;



NPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAJIU3E pE3yIbTaTOB
JESITEIbHOCTH;

3) npuHsiTHE CeOsl M APYTrUX:

NPUHUMATh Ce0sl, MIOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYTUX [pU AaHAJIU3E pPe3yJbTaToB
JESITEIbHOCTH;

IPU3HABATh CBOEC IIPABO U MPABO JIPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUHU APYTOrO YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOHAIOT crieruduueckue s yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHHIO, MHTEPIIPETAIIMU U
peoOpa30BaHUIO 3HAHUM, BUJIBI JCSITEIBHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PaA3JIMUHBIX YYEOHBIX CHUTYalUSX, a TaKXKE€ B PealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouojoruei. B mporpamme mnpeaMeTHble
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUCHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus» 6 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpPa M HAyYHOTO MHPOBO33PEHHS, O BKIIAJIE POCCHICKHUX H
3apyOEKHBIX YUCHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAJIHLHOM
rPaMOTHOCTH YEJIOBEKA JIsl PEIICHUS )KM3HEHHBIX 3a7ad4;

YMEHHUE PaCKpbIBaTh COJICp)KaHHE OUOJOTHUYECKUX TEPMHUHOB U TIOHSTHMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BeIIECTB M IPEBpaIICHUS
SHEPTUU), TOMEOCTa3 (CaMOpETyJIAlNs), YPOBHEBAS OpraHU3allUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEJICHUE (PEPOAYKIHSA), HACIEICTBEHHOCTh, U3MEHYMUBOCTh, POCT U
pa3BUTHUE;

YyMEHHUE U3JIaratb OWOJIOTHYECKHE TeOopuu (KJIETOYHas, XpOMOCOMHasl,
MyTallMOHHAsI, IIEHTpalibHas J0rMa MOJIeKYyJsapHOU Owuosioruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKJECHUS KyJIbTYpHbIX pactenuii H. M. BaBunosa), onpenensars rpaHuIlbl
UX PUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOICHUE U
ONMCAaHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpPraHU3alldsl U TMPOBEICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABM)KCHHE  THUIIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMH BEIMYUHAMH, OOBSICHEHHE MOTYyUYECHHBIX



PE3yNbTaTOB, WCIOJB30BAHHBIX HAYYHBIX TMOHSATUN, TEOPHUH M 3aKOHOB, YMCHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU TIOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapuoOT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPIHH B KIETKE, (OTOCUHTE3A,
IUTACTHYECKOTO W DJHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOMN
KHU3HU C 1eJpl0 obOecrieyeHus Oe30IacCHOCTH CBOETO 3I0pPOBbSl M 30POBbS
OKPY>KaIOIIUX JIFOACH, COOII0ICHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpene, TMOHMMaHWE HEOOXOAMMOCTH WCIIONb30BAHUS JOCTHKEHHM
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHIA VIl PalMOHAJIBHOTO
IPUPOIOIIOH30BAHNS;

YMEHHUE peIlaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/layd Ha MOHO- H
OUTUOPUTHOE CKpEIIMBaHUE, CIEIJICHHOE HACIeA0BaHNE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeIcKa3aHUsl HACIETOBaHUS MPHU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpaKTHUYeCKHe paboThl, COOII0NATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(POPMAIHIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0 TICEBAOHAyYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MAacCOBOM MHGMOPMAIINH, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE AaCTEKThl COBPEMEHHBIX HCCIIECIOBAaHUN B OHOJIOTHH,
MeUITHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOIOTHYECKYI0 MH(DOPMAIIMIO K3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
MCIIOJIH30BaTh MIOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTrOo mpeamera «buomorus» 6 11
KJjlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YYCHBIX-OMOJIOTOB B  pa3BUTHE OWoOMOTUM, (YHKIIMOHATHHOM
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS )KM3HEHHBIX 3a1a4;

YMEHUE PACKpBIBaTh COJAEpXKaHUE OMOJIOTMYECKHMX TEPMUHOB U TOHSATHUM:
BU/JI, IOMYJISLKS, TeHOMOH/, SBOJIOLMS, ABMKYLIUE CUITBI (PaKTOPbl) IBONIOIUH,
MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE, IKOJIOTHYECKUE (HaKTOPHI,



9KOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, pEAyLEHTbl, LEeNu  I[HUTAHHUS,
AKOJIOTHYECKas Mupamua, OuoreoleHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpimieBoro cxoacrea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OWMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO  OJKCIIEPUMEHTA,  BBIABH)KCHHE  THUIIOTE3HI, BBISIBJICHUE
3aBHCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSCHEHUE MOITYYECHHbIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSITHH, TEOPU M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKUA CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BMJIOB, MOMYJSILUMA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOreOlEHO30B U JKOCHCTEM, OCOOEHHOCTH NPOLECCOB: HACJEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHHU3Mbl, MEpPEeHOca
BELIECTB M IIOTOKA SHEPIMM B 3KOCHCTEMAX, AHTPOIIOICHHBIX HM3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEUIECTB M OHOT€OXMMHUYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATHh MOJIyYEHHbIE 3HAHUS JUJISl OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB W SIBJIICHUM, IUIS MPUHATHS MPAKTHUYECKUX PELICHHN B MOBCEIHEBHOU
KHU3HU C 1eJbl0 obecrieyeHus Oe30MacHOCTH CBOETO 370POBbS U 370POBbS
OKpY>KaIOIIUX JIFOAEH, COOII0/IEHNs HOPM I'PaMOTHOTO MOBEIECHUS B OKPY KaroIien
MPUPOJHON cpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHXKEHHM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOIOTIOJIb30BAHMS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1aud, COCTABISATh CXEMbI
NepeHoca BEIeCTB U YHEPTUU B IKOCHUCTEMaXx (LIeNH MUTAHMUS);

YMEHUE BBIMOJTHATH JIA0OPATOPHBIC W TMPAKTHUYECKUE padOThI, COONIOAATH
npaBuia npu pabote ¢ ydeOHbIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHUYECKH OLEHUBATh W HMHTEPIPETUPOBATH HMHPOPMALIHIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MacCOBOM MH(OpMaLNU, HAyYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJI0O0aJbHbIE  JKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHBIE W YCTHBIE COOOIICHMUS,
0000111ast OMoorMuecKyr0 MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBblie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubnmoreka [IOK
1 bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cucTeMBI M X OpraHu3aIs 1 bubmmorexa LIOK
P B https://m.edsoo.ru/7f41c292
bubnnorexa [JOK
X i 1
3 MMUYECKUI COCTaB U CTPOEHUE KIETKH 8 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 AHIHEACATEILHOCTE KICTKH 0 https://m.eds00.ru/7f41c292
5 Pa3sMHOkKEeHME U MHIMBUYAIBHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edso0o.ru/7f41c292
5 HacnencTBeHHOCTH M HK3MEHUUBOCTD 8 15 bu6nuorexa [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus oprann3mMoB. OCHOBBI 3 bubmmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
8 PesepBHoe Bpems (IIpomexyTrounas 1 bubmmnoreka [JOK
aTTecTanus) https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! IBOIMOUHONHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4
Coo011ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
> Pesepaiioe Bpens L https://m.edsoo.ru/7f41cc74
6 [IpoMexxyTouyHas aTTecTanus 1 bubmorexa HOK
P vt . https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

N KoauuecTBo yacoB DJIeKTPOHHbBIE
°
n/ | Tema ypoka Kontpo MpakTuaec HMara uugponkie
Bcero | JabHbIE u3ydyeHusi | oOpa3oBaTesIbHbIE
I KHe padoThbl
paﬁoTbl pecypchl
07.09.2023 | bubauoteka [[OK
buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1pl TO3HAHUS KUBOW TTPUPOIBI. 14.09.2023
[TpakTrueckas pabota Ne 1 «Mcnonp3oBaHue 1 05 bubnuorexa [JOK
Pa3JIMYHBIX METOOB IPH U3yYEHUHU ' https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY
Bbuonorudeckue cuctemsl, MPOLECCHl U UX 1 21.09.2023 | Bubmamoreka ITOK
M3y4YEHHE https://m.eds00.ru/863e6564
Xumuueckuii coctaB KieTku. Boma 1 28.09.2023 | Bubmmoreka IIOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
benku. CoctaB u ctpoeHue 6€IKoB 1 05102023 | bubmmorexa [JOK
' p https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE KaTalu3aToOPBbI. 12.10.2023
JlaGopaTtopnast pabota Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJIMTUYECKON aKTUBHOCTH (PEpPMEHTOB (Ha ' https://m.edso00.ru/863e6b72
pUMepe aMHUIIa3bl T KaTaiasbl)»
19.10.2023 | bubmmoreka [IOK
I 1
YritepopL. Jiarm et https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

26.10.2023 | bubmmoreka [JOK
8 Hyxreunoseie kuciorel. AT® https://m.eds00.ru/863e6d5c
9 Uctopus u meronsl n3ydenus kietku. Kierounas 09.11.2023 | BubGmuoreka [TOK
Teopus https://m.eds00.ru/863e6e88
10 KiteTka kax 1ieoctHas XKuBast CucTeMa 16.11.2023
CrpoeHue 3yKapuoTUYECKON KIIETKH. 23.11.2023
JlaGopaTtopHnas pabota Ne 2 «M3yueHue cTpoeHHs bubnnoreka [HOK
11 KJIETOK PacCTEHUH, )KUBOTHBIX, TPHOOB U OaKTepuid 0.5 https://m.edso00.ru/863e6ff0
1101 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax https://m.edso0.ru/863e716¢c
U UX OMHCaHUE
30.11.2023 | Bbubmuoreka I[IOK
12 OOMeH BelecTB Wik METaboIN3M https://m.eds00.ru/863e766¢
07.12.2023 | bubauoteka [[OK
13 Porocnirtes. Xemocutres https://m.eds00.ru/863e7c98
N 14.12.2023 | bubmmoreka [IOK
14 dnepretiieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKIT KICTKHU. JIeJeHne KICTKH. 21.12.2023
15 Murto3. JIabopatopnas padora Ne 3 «Habnronenue 05 bubnuoreka [JOK
MHUTO32a B KJIETKaX KOHUYMKA KOpPELIKa JIyKa Ha ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTe3 Oeska. Peakiust MaTpUYHOTO CHHTE3a 28.12.2023 | bubmorexa [IOK
’ i P https://m.eds00.ru/863e796e
11.01.2024 | bubnmoreka [[OK
17 Tpascasums — bnocurtes oenka https://m.eds00.ru/863e796e
18 Hexnerounsie pOpMBI )KU3HU — BUPYCHI 18.01.2024 | bubmmorexa [{OK
p by https://m.eds00.ru/863e7540
25.01.2024 | bubmmoreka [JOK
19 @®opMbl pa3MHOKEHHUSI OPTaHU3MOB

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

20 Mesii 01.02.2024 | bubauoreka [JOK
cenos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK. 08.02.2024
21 OmnogorBopenue. JlaboparopHas pabora Ne 4 05 bubnuoreka [IOK
«M3y4yeHne cTpoeHUs NOJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpEnapaTax»
22 WuauBuayalbHOE pa3BUTHE OPraHU3MOB 15.02.2024 | bubmuorexa IIOK
FIHBHILY p p https://m.eds00.ru/863e8436
93 I'eneTrka — HayKa 0 HACIEICTBEHHOCTH U 22.02.2024 | Bbubauoreka IIOK
W3MEHYHUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HaCIIeIOBaHHS TPU3HAKOB. 29.02.2024 | Bubmmoreka [JOK
24
MonorubpuaHoe CKpeuuBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniuBanue. 3aKOH 07.03.2024 | Bubamoreka IIOK
HE3aBHCUMOI'0 HACJICIOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe Hacae10BaHNE MPU3HAKOB. 14.03.2024
Jlaboparopnas pabota Ne 5 «M3yuenue
26 e3 J'II:Tale)B M;)HOFI/I6 WTHOTO p}lnl UTHOPHTHOTO 0.5 bubmmorexa [JOK
pesy pr g e ' https://m.eds00.ru/863e8c60
CKPEIIUBAHUS Y JPO30(UIIBI Ha TOTOBBIX
MUKpOTpenaparax»»
I'eneruka nosna. HacrnenosBanue npu3HaKkos, 21.03.2024 | Bubmmorexa [JOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
smenunBocts. HenacnencrseHHas 04.04.2024
3Me octb. JlabopaTopHas pabora Ne 6.
28 ;3M I;EE MZBHQ)HKap I/Il;)IfPII-IOI;I{ IESMG:I'—II/IBOCTI/I 0.5 bubmmorexa LIOK
yi g & ’ ' https://m.eds00.ru/863e8efe
MOCTPOCHUE BaPHAIIMOHHOTO psifa U
BApUALIMOHHON KPUBOI»
29 HacnencrBennast nuamMeHunBOCTh. JJabopaTopHas 0.5 11.04.2024 | gu6muorera HOK



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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pabota Ne 7. «AHanu3 Mytauuii y 1po30(uibl Ha
TOTOBBIX MHUKPOIIpETIapaTax»»

https://m.edsoo.ru/863e8efe

30 CeHeTIKA 1eloBeKA 1 18.04.2024 | bubmuoreka [JOK

https://m.edsoo.ru/863e8d78
31 CenekIus Kak HayKa U MPOIecce 1 25.04.2024

32 Metoabl U JOCTHXKEHUS CENCKIIUU PACTEHUN 1 1 02.05.2024 Bbu6mmorexa [JOK
JKUBOTHBIX https://m.edsoo.ru/863e9214

33 BuotexHoIorusa Kak oTpaciis IIPOU3BOJICTBA 1 16.05.2024 bubmorexa [TOK
P P A https://m.edsoo.ru/863e9214

34 [TpomexyTodHas aTTecTaus 1 23.05.2024 | bubmorexa [IOK
P yr I https://m.edso0.ru/863e9336

OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

N KosmnuecTBo yacoB JJIeKTPOHHBIE
o
n/ Tema ypoka Kourpo Tpakruuec Mara uupposbIe
Bcero | JbHBIE u3ydeHusi | oOpa3zoBaTe/ibHbIE
1 KHe padoThbl
padoTbI pecypchI
1 DBOJIOIUS ¥ METOJIBI €¢ U3YICHUS 1 0509.2023 | Bubmmorexa [IOK
t A i https://m.edsoo.ru/863ea20e
2 Ucropust pa3BuTHS MPEACTaBICHUI 00 IBOTIOIUN 1 12.09.2023 | bubmuorexa LIOK
PP bea B https://m.eds00.ru/863e9570
19.09.2023 | bubmmoreka [IOK
3 Muipodpostions L https://m.edsoo.ru/863e9cle
[Homynsus kak ’yieMeHTapHas eAMHULIA BUa U 26.09.2023
4 sBomonuu. Jlaboparopnast pabora Ne 1 1 05 bubnunoreka [JOK
«CpaBHEHHE BUOB [0 MOPPOIOTUIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JIBrokytue cuisl (371ieMeHTapHbIe (aKTOPHI) 1 03.10.2023 | Bubamnoreka LIOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. 10.10.2023 bu6nmoreka [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro popmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOTIONUEU: TPUCTIOCOOIEHHOCTD 17.10.2023
7 OpraHu3MOB M BHI000pa3oBanue. JlabopaTopHas 1 05 bubnmnoreka [JOK
pabota Ne 2 «Onucanue npucnocoO0JIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCHTEILHOTO XapaKTepa
8 Hanpagnenus v myTy MaKpo3BOJIOLIMHI 1 24.10.2023 | bubmuorera IOK
P yr P B https://m.edso00.ru/863e9cle
9 HeobpaTumocTs 3BOIIONINN 1 07.11.2023



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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14.11.2023

10 Uctopus xxu3uu Ha 3eMiie 1 METOJIbI €€ U3YUYEHUSI
11 I'umoTe3b! MPOUCXOKICHMS )KU3HH Ha 3emiie 21.11.2023 | bubmorexa [IOK
p A https://m.eds00.ru/863ea5a6
12 Pa3zBuTHe )Xu3HM Ha 3eMIie TI0 ApaM U IEpUOaaM 28.11.2023 | bubmorexa [IOK
p pHOA https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl YBOJIIOIIUU PACTUTEILHOTO U 05.12.2023
13 »KuBOTHOTO MUpa. [IpakTrueckas padora Ne 1 05 bubnuoreka [IOK
«3y4eHne NCKONIaeMbIX OCTaTKOB PACTEHUH U ' https://m.edso0.ru/863ea8hc
JKUBOTHBIX B KOJUTCKIIHSIX)
14 CoBpeMeHHast CUCTeMa OPraHu4ecKoro Mupa 12.12.2023 | bubmmorexa [IOK
P P P https://m.edso0.ru/863ea48e
15 DBOITIOLINS YeIOBeKa (AHTPOIIOTeHE3) 19.12.2023 | bubamorexa LIOK
H p https://m.edso0o.ru/863eac2c
26.12.2023 | bubamoreka [JOK
1
6 JBuxyniue cuibl (pakTophl) aHTPOIOreHE3a https://m.edso0.ru/863ead4d
17 OCHOBHBIE CTaUH DBOJIFOIINHI YE€I0BEKA 09.01.2024
18 UYenoBeueckue pachl U IPUPOIAHBIE alal TAl[IN 16.01.2024 | BubGamoreka [IOK
YeJI0BeKa https://m.edso00.ru/863eaea2
19 PesepBHblil ypok. O60011€HHE TTO TEME 23.01.2024
«BO3HUKHOBEHUE U PA3BUTHUE JKU3HH HA 3eMIIC)
20 OKoJIorus Kak HayKa 30.01.2024
21 Cpezpl 00MTaHUS U YKOJIOTHYECKHE (haKTOPBI 06.02.2024 |- buGmmorexa LIOK
et P https://m.edsoo.ru/863eafec
AbuoTtnueckue dakropsl. JlaboparopHas pabora 13.02.2024 Eub OK
22 Ne 3. «Mopdoornaeckrne 0COOCHHOCTH PacTeHUN 0.5 nommoreka L

U3 pa3HbIX MecT obutanus». JlaboparopHas

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pabota Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE
YEPEHKOB KOJIEyCa»

20.02.2024 | buommoreka [JOK
23 brotiieckie GakTope! 1 https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHU TOMYJISAIUH. 27.02.2024
24 [IpaxTuueckast padora Ne 2 «[loxcyer mnoTHOCTH 1 0.5
MOMYJISIIIUKA Pa3HbIX BUJOB PACTEHUI»
05.03.2024 | bubauoreka [JOK
25 Coo01recTBa OpraHu3MoOB — OHOIICHO3 1 httos://m.edsoo.ru/863eba6a
12.03.2024 | bubmmoreka [IOK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHUCTEMBI ) 1 httos://m.edsoo.ru/863eba6a
OCHOBHbBIE TIOKA3aTeNId SKOCUCTEMBI. 19.03.2024
27 Oxonorndeckue nupamuibl. CBONCTBA IKOCUCTEM 1 bubmoreia HOK
DAMIIRL. ' https://m.edso00.ru/863eb5fa
Cykueccus
28 [Ipupoanslie 3kocuCTEMBI 1 02.04.2024
29 AHTpPOIIOT€HHbIE SKOCUCTEMBbI 1 09.04.2024
16.04.2024 | bubmuoreka [JOK
30 buocdepa — rnobanpHas sxocucTema 3eMiu 1 https://m.edsoo.ru/863ebbse
23.04.2024 | bubmmoreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOChEpHI 1 https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emnu 1 30.04.2024
33 Cocy1iecTBOBaHUE MMPUPOJIBI U YEIIOBEUECTBA 1 07.05.2024 | bubmorexa [JOK
ym pHpoA https://m.edsoo.ru/863ebale
34 [IpomexyTouHas aTTecTanus 1 14.05.2024
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorwus, 10-11 xnaccsl/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon
penakmueit Kpukcynona E.A., O011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO

«Pycckoe ciioBo - y4eOHHUK»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* MULTIMEDIA — nonnepxka kKypca «O011ast Ouoaorusi»;

« JlJaboparopust KIIETKA; Meroanueckue matepuaibl: COOpHUK
HOPMAaTUBHBIX JOKYMeHTOB. buosorus /Coct. 3.J1. Inenpos, A. I'.,

ApxkanbseB. — M.: [Ipoda, 2010

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

« www.bio.1september.ru — rasera «buosorusy - npunokenue K «1
CEHTSOps»;WWW.bi0.1september.ru - razera «buomnorus» - mpuioxeHue K «1
CEHTSAOPS»

WWW.bi0.nature.ru - Hay4Hbie HOBOCTH OHOJIOTUH

WWW.edi0s.ru - Dioc - IEHTP TUCTAHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YueOHuble MaTepuaibl U clIOBapH Ha caiite «Kupwnt u
Medoauit» http://school-collection.edu.ru Eaunas xosiexiust mudpoBbIx

O6paSOBaTCJIBHBIX


http://www.bio.1september.ru/
http://www.bio.1september.ru/
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pecypcos. http://window.edu.ru/ EauHoe okHO A0CTyIa K 00pa30BaTeIbHBIM
pecypcam

* WwWw.bio.nature.ru — Hay4HbIE HOBOCTH OUOJIOTHH;

* WwWw.edios.ru — Diaoc — IIeHTp AUCTAHIIMOHHOTO 00pa30BaHMS,

* www.km.ru/education - yaeGHbIe MaTepHabl ¥ clIOBapH Ha caite « Kupuiu

u Medoamii.
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