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IHOACHUTEJIBHAA 3AIIUCKA

IIpu pa3zpaboTke nmporpaMmsl 10 OGMOJIOTUU TEOPETUUYECKYIO OCHOBY JJIsl ONPE/IEIEeHUs MOIX0A0B K
dbopMHpoBaHHIO colepkaHUA ydeOHoro mpeamera «buonorus» cocTaBUIM: KOHLENTYyaJbHbIE
nonoxeans ®I'OC COO o B3auM0o0OyCIOBIECHHOCTH II€NIeH, COAEp)KaHUs, Pe3ylIbTaToB OOy4YCHHS U
TpeOOBaHMH K YPOBHIO TOATOTOBKH BBHITYCKHUKOB, TOJOXEHUS 00 OOMMX HEIsIX M TNPUHIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeiHero ooluiero obpa3oBaHus B Poccuiickoit
denepanuy, a TakxKe MOJOXKEHUS O crienupuke OUOJOruy, €€ 3HaUeHUU B TIO3HAHUM KUBOW MPUPOBI U
o0ecriedeHnr CYIIECTBOBaHMs 4elloBeueckoro oomiectBa. CoOracHO Ha3BaHHBIM — IOJIOXKCHHSM,
oIpeziesieHbl OCHOBHBIE (DYHKIIMM ITPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu JIa€r NOpeAcTaBIeHUE O LeNAx, o0 oOmiel crparernu oOydeHus,
BOCIIUTAHUSI M PAa3BUTHUSA OOydaroluxcs cpelacTBamu ydyeOHoro mpeamera «buonorus», ompenenser
00s13aTeNbHOE TIPEJMETHOE COJCPIKAaHUE, €ro CTPYKTYpPYy, paclpenesieHHe IO pasfeliaM H TeMaw,
PEKOMEHIYEMYIO IOCJIEIOBATEILHOCTh M3y4eHUsl Y4eOHOro Marepuanga ¢ y4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBS3CH, JIOTUKH 00pa30BaTENbHOTO IPOIECcCca, BO3PACTHBIX OCOOCHHOCTEH
o0y4aromuxcs.

B mporpamme mo OHONOrMHM TaK)Ke YUYMTHIBAIOTCS TPEeOOBAaHUS K IUIAHUPYEMBIM JMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yibTaTaM oOy4deHHsI B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON  JIeATEbHOCTH/YI€OHBIX ~JEHCTBHIA OOY4YaIONIMXCS TI0 OCBOCHHIO COJCPIKaHUS
Ouooruueckoro oopazoBaHusl.

B nporpamme mno Ouwomormu (10-11 xiaccsl, 0a30BbI ypOBEHb) peaJM30BaH IMPUHLIUI
MIPEEMCTBEHHOCTH B M3yYEHUH OMOJIOTHH, OJlarogapsi 4eMy B HEW MPOCMATPUBACTCS HANpPaBICHHOCTh HA
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (HOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHs, IEHHOCTHBIX
OpPMEHTAIM JIMYHOCTH, 3KOJOIMYECKOIO MBIIUICHUS, MPEACTaBICHUH O 310pOBOM 0Opa3e KU3HU U
Oepe’KHbIM OTHOLIEHHEM K OKpyKarouled mnpupoaHoil cpepe. Ilostomy Hapsay ¢ u3ydeHUeM
00IIeONOIOTUYECKIX TEOPUH, a TaK)Ke 3HAHWN O CTPOCHUU JKMBBIX CHCTEM Pa3HOTO paHra M CyIIHOCTH
OCHOBHBIX IPOTEKAIOMIMX B HHUX IMPOIECCOB B TMpOrpaMMe IO OHOJOTMH yJEIeHO BHHMAaHUE
MCIOJIb30BAHUIO MOTYUYEHHBIX 3HAHUHN B MTOBCEJHEBHOM JKU3HU JUIsl PELICHUs NPUKIIAJHBIX 3a/1a4, B TOM
yuciae:  NpOQUIAKTUKK  HACJEACTBEHHBIX  3a00JieBaHUIl  4YeloOBeKa,  MEIUKO-TeHETHYECKOIo
KOHCYJIbTUPOBAHMsI, OOOCHOBAaHHUS OJKOJOTMYECKH IIeJIECOO0PAa3HOTO TIOBEJACHHUS B OKPYXKaromei
IIPUPOJIHOM Cpejie, aHAIN3a BIUSHUS XO35ICTBEHHON JEATEIbHOCTH YEJI0BEKA HA COCTOSHUE NMPUPOIHBIX
U UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJIEHHE BHUMaHUs K PUKIIaJHON HANPaBIEHHOCTH y4eOHOro npeamera
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO OO0ECHEUeHUs] YCIOBUH JUIsl PpELIeHUs OJHOM U3

aKTyaJbHBIX 33/1a4 MIKOJIBHOTO OMOJIOTMYECKOro o0pa3oBaHus, KOTopas mpernonaraeT GOopMUpPOBaHUE y



00yJaroIuXxcs CIIOCOOHOCTH — aJanTUPOBaThbCs K W3MEHCHHMSM JUHAMUYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

Bbuonorust Ha ypoBHE cpeaHero odmiero oopa3oBaHus 3aHUMAeT BakHOe MecTo. OHa obecrieunBaeT
dbopMupoBanre y 00ydarOIMUXCs MPEICTABICHUNA O HAyYHOW KapTHHE MUpA, paciupseT U oboOmiaet
3HAaHUS O KMBOW MpHPOJE, e OTIMYUTEIbHBIX NMPU3HAKAX — YPOBHEBOW OpraHW3allMd M 3BOJOIIHH,
co3maT yCIIOBUS JUIS: TIO3HAHUS 3aKOHOB JKMBOW TNpuUponbl, (GopMupoBaHus (YHKIIMOHATHHON
IpPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W 0€30macHOro o0pa3za >XU3HU, JKOJOTHYECKOTO MBIIIJICHHUS,
LIEHHOCTHOTO OTHOUIEHHUS K KUBOU MPUPOJIE U YEIOBEKY.

Bosbiioe 3HaYeHHE OMOJIOTHSI UMEET TAKXKE JIJISl PEIICHUS] BOCIIUTATEIbHBIX U PAa3BUBAIONIMX 33124
cpemHero o0imero oOpa3oBaHUWs, CONMANM3aNMU oOydaromuxcs. M3ydenue Ouonoruu obOecredrnBacT
YCJI0BUA JIA q)OpMI/IpOBaHI/IH HHTCIIICKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX W I/IH(i)OpMaLII/IOHHI)IX HaBBIKOB,
ACTETUYECKOM KYJIbTYPHI, CHOCO6CTBy€T HHTCrpaliuiu OMOJIOTHYECKUX 3HAHUU C NpeaACTaBJICHUAMU U3
JAPYruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (DM3MKHU, XUMUU M reorpaduu. Ha3BaHHBIC MOJIOKEHHS O
npeaHa3HauYeHUH y4eOHOro mpeamera «bHOJNIOTHS» COCTaBUIM OCHOBY JIISL ONPEICIICHUS TOAXOIIOB K
0TOOpY M CTPYKTYPHUPOBAHHIO €TO COACPKAHMS, ITPESACTABICHHOTO B TPOrpaMMe 10 OUOJIOTHH.

OTt60p conepxkanms yaeOHOTO mpeamera «bruosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UIIHIA
KYJIbTYpOCOOOPA3HOT0 MOJX0/a, B COOTBETCTBUU C KOTOPBIM OOYYaIOIIHECs JOJDKHBI OCBOUTH 3HAHHS U
YMEHUs, 3Ha4MMble sl (popMupoBaHUsS OOIIEH KYJIbTYpbI, ONPEICIISIONINE aJICKBATHOE ITOBEICHUE
YeJI0BeKa B OKPYKAIOIIEeH MPUPOIHON cpesie, BOCTpEOOBaHHBIE B MOBCETHEBHON KU3HU U MPAKTUYECKON
nesrenbHOCTH. Ocob0e MECTO B ITOW CHCTEME 3HAHUN 3aHMMAIOT 3JIEMEHTHI COAEp)KaHUs, KOTOpHIE
CITy’)KaT OCHOBOH Ut (hOpMHUPOBaHMS MPEICTABICHUI O COBPEMEHHOW €CTECTBCHHO-HAyYHOW KapTHUHE
MHUpa ¥ ICHHOCTHBIX OPHEHTAIMSX JIMYHOCTH, CIHOCOOCTBYIOIIMX TyMaHU3allUHd OHOJIOTHYECKOTO
o0Opa3oBaHMUs.

CTpyKTypHpOBaHHE COAEPKaHUS yUeOHOTO MaTepualia B IporpaMme Mo OMOJIOTHH OCYIIECTBIICHO
¢ y4€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYMTEIBHBIX OCOOCHHOCTSX YXHBOW MPHPOJBI, O €€
YPOBHEBOH OpraHu3alil ¥ JBOJIOIMHA. B COOTBETCTBMHM C 3TUM B CTPYKType y4eOHOro mpeamera
«bnomorusy BBIACJICHBI CIICAYIOIIUEC COACPIKATCIbHBIC JIMHHUU: «bnoiorus xak HayKa. MGTOZ[BI HAay4YHOIr'o
no3HaHus», «Kierka kak Owosjormueckas cucremay, «OpraHum3M Kak OHOJOrHYecKas CHCTEMay,
«CucremMa U MHOrooOpa3ue OpraHMYECKOro MHUPa», «IBOJIOIMS KHBOH MPHPOIBDY, «IKOCUCTEMBI U
MPUCYLITUE UM 3aKOHOMEPHOCTH.

Llenp wu3yueHus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIIQJICHUE
00yJaroIUMUCs 3HAHUSAMU O CTPYKTYPHO-(PYHKIMOHATIHHON OpraHU3aIMK KUBBIX CUCTEM Pa3HOTO paHTa
U IpUOOpPETEeHHE YMEHUI MCIOB30BaTh ATH 3HAHUS JUIS TPAMOTHBIX IEHCTBUN B OTHOLICHUH OOBEKTOB

JKUBOU MMpUPOAbI U PCHICHUSA PA3JIMIHBIX ) KU3HCHHBIX HpO6JI€M.



JlocTmkeHne 1enM  U3ydeHuss ydeOHoro mpenmera «buomorms» Ha 0a30BOM  ypOBHE
o0ecreunBaeTCs peeHNEM CIEAYIOINX 3a1a4:

OCBOCHHME OOYyYarONMMHUCS CHCTEMbl 3HAaHHI O OHOJIOTMYECKMX TEOPHUSIX, YYCHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUIIAX, CIYXAIIUX OCHOBOW Ui (OPMHUPOBAHUS MPEICTABICHUNA O
€CTECTBEHHO-HAyYHOH KapTHHE MHpPa, O METOJaX HAy4HOrO MO3HaHHs, CTPOSHHH, MHOTO0OOpa3uu H
0COOCHHOCTSIX KHMBBIX CUCTEM PAa3HOT0 YPOBHS OPraHW3aIMH, BBIJAIONUIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHre y OOy4arOUmIMXCsS IMO3HABATENBHBIX, HWHTCIUICKTYallbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHaIn3a JTAaHHBIX O IYTAX Pa3BUTUS B OMOJIOTMM HAYYHBIX B3IJISAIOB, UICH H
MIOJIXOJI0B K M3Y4YEHUIO KMUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aINY;

CTaHOBJICHHE Yy OOydYarommxcsi OOLel KyJIbTypbl, (DYHKIIMOHAIBHOW TI'PAMOTHOCTH, pa3BUTHE
YMEHUI OOBICHATH U OLIEHUBATh SIBJICHUS OKPYKAIOLIET0 MUPA KUBOI NPUPO/Ibl HA OCHOBAHUU 3HAHUHN U
OIIBITA, TIOTYYEHHBIX MPH U3y4SHUU OMOJIOTHH;

dopMupoBaHue y 0Oydaromuxcsi YMEHUH WUTIOCTPUPOBATh 3HAUYCHHE OMOJOrMYECKUX 3HAHWUU B
HpaKTH‘-IeCKOfI ACATCIIBHOCTH YCJIIOBCKA, Pa3BUTHUMU COBPCMCHHBIX MCOAUIUHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM O KHBOW MPUPOJIB,
HEOOXOAMMOCTH OEpeXHOTO OTHOUICHUs K HEH, COOJIONEHHS O3THUYECKHMX HOPM INPU MNPOBEICHUU
OMOJIOTMYECKUX UCCIICIOBAHUIA;

OCO3HAHME IIEHHOCTH OMOJIOTUYECKUX 3HAHUH IS TOBBIIICHUS! YPOBHS KOJOTHYECKON KYJIBbTYPHI,
17151 POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

IpUMEHEHHE IPUOOPETEHHBIX 3HAHUN M YMEHH B TIOBCETHEBHOM KHU3HU JUISI OLIGHKH MTOCIIECTBUN
CBOCH JICATEILHOCTH MO OTHOIICHHIO K OKPYXAIOIIel cpesie, COOCTBEHHOMY 37I0pOBbIO, 00OCHOBAHHE M
coOroIcHre Mep MPOQPHIAKTHKH 32a00JICBaHU.

B cucreme cpennero obmero oopasoBanust «buonorus», uzydaemasi Ha 6a30BOM ypOBHE, SIBIISICTCS
00s13aTeNbHBIM Y4E€OHBIM MIPEAMETOM, BXOIAIIMM B COCTaB MPEeIMETHON 00sacTu «EcTecTBeHHO-HAyYHbIE
MPEAMETED.

Jlnst u3ydeHust OMoJIoruy Ha 6a30BOM YPOBHE CpPEIHETO 00IIero o0pa3oBaHus OTBOIUTCSA 68 4acoB:

B 10 kacce — 34 yaca (1 yac B Hegemo), B 11 kinacce — 34 yaca (1 yac B HeAeIn0).



COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kak Hayka.

buomornss kak Hayka. CBsi3p OHOJOrMH C OOLIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMHU
€CTECTBEHHBIMU HayKaMmH, (punocodueil, STUKOH, 3cTeTUKO# u npaBoM. Ponb Ouonoruu B hopMupoBaHuu
COBpEMEHHOM HayuHO# KapTuHbI Mupa. CuctemMa OMOIOTUYECKUX HaYK.

MeTtoabl TO3HAHUS JKMBOM TpHpOnAbl (HAOIIOAECHWE, OSKCIIEPUMEHT, OIHMCaHUE, W3MEpEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKass 00pabOTKa JAHHBIX).

JdemoncTpanum:

[Hoprpetsr: Y. Hapeun, I'. Menaens, H. K. Konbsuos, . Yorcon u ®@. Kpuk.

TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IIPUPOIBD).

JlaGopaTopHble M PAKTHYECKHE PadOThI:

[TpakTuueckas padora Ne 1. «Vcronb3oBaHue pa3TuYHBIX METOAOB MPU U3YYCHUH OUOIOTHYECKUX
OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

XKussie cucremsl (OnocucTeMBbl) Kak mpeaMeT u3ydeHus Ouonoruu. OTINUne KUBBIX CHCTEM OT
HEOPraHUYeCKOU MPUPOJIBL.

CpoiicTBa OMOCHCTEM U WX pa3HOOOpa3ue. YPOBHH OpraHU3aluu OMOCHCTEM: MOJIEKYJISPHBIH,
KJICTOYHEBIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BO, 3KOCHCTEMHbII
(OmoreoreHOTHYECKHUH ), OMOC(EPHBIN.

JdemoncTpamum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HIY, «Y POBHU OPTaHU3AIIH KUBOM MPUPOIBI».

O6opynoBanwue: Mojaens MoJekyibl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUH COCTaB KJIETKU. XUMUYECKUE 3JIEMEHThI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Bona u
MUHEpaIbHbIEC BEILIECTBA.

@OyHKIIUN BOABI 1 MUHEPAIBHBIX BEIIeCTB B KieTke. [lomaepkanne ocMOTHIECKOTo OasiaHca.

benku. CocraB m crpoeHune OenKoB. AMHHOKHCIOTBI — MOHOMeEphl OenkoB. HezameHmMmble U
3aMEHHUMbIE AMUHOKUCIOTHL. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOM MOJEKYJIIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOHCTBA OEJIKOB.
buonornveckue pyHKIUN OEIKOB.

depMeHTHI — Onoornyeckue Karaau3aropsl. CTpoeHne ¢pepMeHTa: aKTHBHBIN IEHTp, CyOCcTpaTHAas

cneruduanoctsb. Kodhepmentsl. Butamunsl. OTnnyns ¢epMeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOpPOB.



VYrneBojabl: MOHOCaxapusl (TI0K03a, pudo3a U ne30Kkcupr0o03a), nucaxapubsl (caxaposa, JaKTo3a)
U TIoJiucaxapubl (Kpaxmall, TTIUKOTeH, 11eJI10103a). buonornyeckue GyHKIMHN YTIEBOIOB.

Jlumuaer:  TpuraHIepuasl, (Gochomunuabl, crepouabl. [uapoguIbHO-TUAPOPOOHBIE CBOWCTBA.
Bbuonornveckue ¢pynkunu munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JIUMH/IOB KAK HCTOYHHUKOB YHEPTHH.

HyxneunnoBeie kucnorel: JIHK u PHK. Hykneorunpl — MOHOMEpHl HYKJIEMHOBBIX KHCIOT.
Crpoenue n pynkuuu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

Huronorus — Hayka o kietke. Knerounas Tteopus — nmpumep B3auMOICHCTBUA UCH U (aKTOB B
Hay4YHOM I103HaHUU. MeTo/bl U3y4eHUs KIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOIMe NpU3HAKK KIETOK: 3aMKHYTas HapyxXKHas
MeMmOpana, mosekynbl JJHK kak renernueckuii anmnapar, cucteMa cuHTe3a Oelka.

Tumbr  KJIETOK:  JDyKapHOTHUeCKass W Npokapuotrhdeckas.  OCOOCHHOCTH  CTPOCHHS
npoKapuoTHYecKord kieTku. Kierounas creHka Oakrepuil. CTpoeHHE 3YKApUOTHYECKOH KIIETKH.
OcCHOBHbIE OTINYHNS PACTUTEIHHOMN, J)KUBOTHOU U TPUOHOHN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTE€HKA, TIUKOKaJIUKC, WX (QyHKIUU.
[TnazmaTudeckass MemOpaHa, e€ cBoicTBa U QpyHkuu. Llurorurazma u e€ opranouasl. OTHOMEMOpaHHBIC
opranouasl kiuetku: OIIC, anmapat T'onbmpxu, nmusocomsl. IloayaBTOHOMHBIE OPraHOMIbI KIJIETKH:
MUTOXOHJIPUH, TIacTuAbL. [IponcxoxaeHue MUTOXOHIpU U mnactua. Bunel mnactua. HememOpanubie
OpraHoufbl KJIETKH: PHUOOCOMBI, KIJIETOUHBIM IEHTpP, LEHTPUOIU, PECHUUYKH, >KTYTUKH. DYHKIHH
OpPraHouJOB KJIETKU. BkittoueHus.

SAnpo — perynstopHblii UeHTp KieTku. CTpoeHue sjpa: siaepHas 000Ji0uKa, KapuoIlIa3zMa,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, . Yorcon, ®@. Kpuxk, M.
VYunkunc, P. ®panknun, K. M. Bap.

Juarpammsbl: «Pacnipenenenie XUMUYECKUX 3JIEMEHTOB B HEXKMBOW Inpupone», «Pacnpenenenue
XUMHYECKUX 3JIEMEHTOB B KUBOI MPUPOLIEY.

Tabmuup! u cxemsl: «I[lepruoguueckast Tabiua XUMUYECKUX 3JIEMEHTOB», «CTpOEHHUE MOJIEKYJIbI
Bob», «buocunTes Oemka», «CTpoeHue Mosekynbl Oenka», «Ctpoenue depmenta», «HykienHoBbie
kucinotel. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON KiIeTKkw», «CTpoeHue
KUBOTHON KIEeTKN», «CTpOCHHE pPaCTUTEIbHOU KIETKW», «CTpoeHue NpPOKAPUOTUUYECKON KIIETKNY,
«CTpoeHue syipa KIETKH», «Y TIAEBOABDY, «JIunmuas.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, 000PYI0BaHUE IS IPOBEIACHUS HAOJIOICHUH, H3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIBHBIX KIETOK.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:



JlaGopatopHas pabora Ne 1. «M3yueHue KaTtaluTU4ECKOH aKTHBHOCTH (EpMEHTOB (Ha NMpUMepe
aMMJIa3bl WIM KaTalla3bl)».

Jlaboparopuast pabota Ne 2. «/3ydeHue CTpoeHUs KICTOK PAaCTCHHIA, )KUBOTHBIX U OAKTEpUN O]
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa0OIM3M. ACCUMIIISAIUSA (TUIACTHYECKUH OOMEH) M JAMCCUMUIISAIUS
(9HEepreTHYecKuil 0OMEH) — JBE CTOPOHBI €AMHOIO IMporecca Meradoau3Ma. Poibh 3aKOHOB COXpaHCHHS
BELIECTB U SHEPIrUU B IOHUMaHUU MeTaboIu3Ma.

Tunbl oOMeHa BeliecTB: aBTOTPOQHBIN U reTepoTpodHbIif. Poiab pepmeHTOB B 0OMEHE BEIIEeCTB U
IIPEBPALLICHUY HEPTUU B KIIETKE.

®otocunTte3. CBeroBas u TeMHOBas (azbl GoTocuHTe3a. Peakuuu gorocunTesa. DPPeKTHBHOCTD
¢dorocunTe3a. 3HaueHue GpoTocuHTE3a AN KU3HH Ha 3emuie. BrnusHue ycnoBuii cpeasl Ha POTOCHHTE3 U
CIOCOOBI OBBIIIEHHS €r0 MPOJLYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUIA.

XeMocuHTe3. XeMOCHHTE3Upyolue 0akTepuu. 3HaueHHe XeMOCHHTE3a JIIsl )KU3HU Ha 3eMIIe.

Ounepretndyecknii oOMeH B KieTKe. PaciieniieHne BeIIEeCTB, BBIACICHHE M aAKKyMYJIHPOBAaHHE
SHEPruM B KIIETKE. DTallbl 3HEpreTuyeckoro ooMeHa. I'nmukonus. bpoxenue u ero Buasl. KuciopoaHoe
OKHCIICHME, WM KJIeTouyHoe abixaHue. OxucnutensHoe QochopunupoBanue. IH(PEeKTUBHOCTh
HHEPreTU4YEeCKOro 0OMeHa.

Peaknum marpuyHoro cunresa. 'enernueckas mHpopmanus u JJHK. Peanuzamust remetndeckoit
uHpopManuu B KieTke. ['eneTnueckuii kox u ero cBorcTBa. TpaHckpurus — MaTpudnbiil cuate3 PHK.
Tpancnsauus — 6uocunres Oenka. Dranbl TpaHcusauuu. KoaupoBanue amuHokucior. Pons pubGocom B
OouocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — BuUpychl. Mcropus orkpeitus BupycoB (/1. M. VBanoBckuii).
OcoOeHHOCTH CTPOCHUS M KU3HEHHOTO IHKIIAa BUpYcoB. bakTepuodaru. bone3nu pactenwnii, )kUBOTHBIX U
4eloBeKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHonedunura yenoseka (BUY) — Bo3oyaurens CIINda.
OOparHasi TpaHCKpUIILUs, peBepTaza M uUHTerpasza. llpodunakTuka pacnpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUN.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupsses.

Tabmuupel u cxembl: «Tumsl nutanusy», «Mertabonnsm», «MHUTOXOHIPUS», «IHEPreTHUECKHM
obmen», «Xnoporutacty, «®ortocuntes», «Ctpoenne JJHK», «Ctpoenne u QyHKIMOHUpOBaHUE IeHay,
«Cunre3 Oenkay», «['enernueckuii kon», «Bupycs», «bakrepuodaruny, «CTpoeHHE W KU3HEHHBIA IHAKIT
Bupyca CII1/Ia, 6axtepuodaray, «Pemmukarust JJHK».

O6opynoBanue: monenu-anmiukanun «Yasoenue JJHK u tpanckpunuums», «buocunres Genkay,

«CTpoeHue KIeTkn», Mojenb cTpykTypbl JJHK.



Tema S. PasMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslii 1K1, WK KU3HEHHBIN LUK KieTku. MaTepdasza u murtos. [Ipoueccel, mpoTekaromue
B uHTep(aze. Perukanus — peakuust matpuuHoro cuntesa JJHK. Crpoenne xpomocom. XpoMOCOMHBIM
Habop — KapuoTHIL. [IUIIOUIHBIN 1 TaIUIOMIHBIA XPOMOCOMHBIE HaOOPBI. XpoMaTuabl. Lluromornueckue
OCHOBBI Pa3MHOKEHUS U UHIUBUIyAIIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetku — Muto3. Ctaaun muto3a. IIpoueccsl, npoucxoasiiye Ha pa3HbIX CTAIUsAX MUTO3a.
buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi rudesb KIETKH — arlonTo3.

@opMbl pa3MHOKEHHSI OpPraHM3MOB: Oecronoe MU TMojoBoe. Buiel 06ecrnonoro pa3MHOKEHHS:
JieieHue HaJaBOe, TOYKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIOpooOpa3oBaHHe, BEreTaTUBHOE
pa3MHO)eHHE. VICKyCcCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €0 3HAYEHUE JIIS CEICKIIMH.

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYUS OT OECIIONOTO.

Metioz. Cranuu meno3a. [Ipoueccel, npoucxonsauime Ha ctaausax Menosa. [loBenenue xpomocoM B
Merose. Kpoccunrosep. bruonornueckuii cMbIc M 3HaU€HUE MEH03a.

['ameTorenes — mporecc 0Opa3oBaHMS TIIOJIOBBIX KJIETOK Yy JKMBOTHBIX. llOJOBBIE >Kene3bl:
CEMEHHUKH U suyHuKU. OOpa3oBaHUEe U PA3BUTHE MOJOBBIX KJIETOK — FaMeT (CIIepMaToO30u/1, SIHIEKIIETKA)
— criepmaToreHe3 u oporeHe3. OCOOEHHOCTH CTPOCHHS SIMIIEKIETOK U criepMaTo30110B. OMmiI010TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHOe pa3BUTHE (OHTOTCHE3). DOMOpPHOHAILHOE pasBUTHE (dMOpPHUOTEHE3). DTarlbl
SMOPHOHAIILHOTO PAa3BUTUSl Yy IIO3BOHOYHBIX JKMBOTHBIX: JPOOJCHHE, TacTPYJSLUs, OpPraHOTeHE3.
[ToctomMOpuoHanbHOe  pa3BUTHE. TUNBI  MOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS: MPSMOE, HENPSMOe
(muunHOYHOE). BusiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU PAa3BUTHSL.

JdemoncTpanumn:

Tabmumer 1 cxembl: «DOpMBI pPa3MHOKEHHSI OpPraHU3MOB», «JIBOIHOE OIJIOJOTBOPEHHE Y
[IBETKOBBIX pacTeHuil», «BererarnBHOE pa3MHOXEHHE pacTeHuil», «JleneHue KieTku OakTepuiiy,
«CTpoeHHE TMOJOBBIX KJIETOK», «CTpoeHue Xpomocombly, «Knetounsrii mukmy, «Pemmukanus JTHK»,
«Muto3», «Meito3», «IIpssmoe u HenpsiMoe pa3BuUTUEY, «]'aMeToreHe3 y MIIEKONHUTAIONINX U YEJIOBEKa,
«OCHOBHBIE CTAJIUA OHTOT€HE3a.

O6opynoBaHue:  MHKPOCKOMN,  MHUKporpernapaTel — «CrepMaTo30uJbl  MJIIEKOMHUTAIOIIETOY,
«inexnerka miekonuraromero», «KapuokuHe3 B KIIETKaX KOpENIKa JyKa», MarHUTHas MOJEIIb-
ammumkanys «Jlenenue kinerku», moaenb JJHK, monens Merada3sHol XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKne padoThbi:



JlaGopatopnas padota Ne 3. «HalGumroieHre MUTO3a B KJIETKaX KOHUMKA KOPELIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax».

Jlaboparopras pabora Ne 4. «M3ydeHue CTpPOEHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3agauun reHeTuku. Mcropus pa3BuTHs TeHeTHKH. Pojib 1UTONOTMU U 3MOPHOJIOIMU B
CTaHOBJICHUM T'€HETUKH. BKiiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTUE I€HETHKU. MeTo[bl
TCHETUKN  (TUOPUIOIIOTUYECKUN, IIUTOTEHETHYECKHH, MOJIEKYyJIspHO-TeHeTndeckuii). OCHOBHBIE
TEHETUYECKUE TIOHATHSA. | 'eHeTn4ecKkasi CHUMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEILIMBaHU.

3aKOHOMEPHOCTH HAcCJIeZIOBaHUsS IPHU3HAKOB, ycTaHoBiIeHHble [. Mennenem. MonorubpuaHoe
CKpeIllMBaHUE. 3aKOH €JuHO000pa3us ruOpuI0oB nepBoro nokosieHus. [IpaBuino nomMuHHpoOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. [ unoresa unctorel ramer. [1oHOE 1 HENOIIHOE JOMUHUPOBAHHUE.

JurnbpunHoe ckpemyBanue. 3aKOH HE3aBUCUMOI'0 HaclieloBaHUs IpU3HaKoB. L{uTorenernueckue
OCHOBBl ~ JUTMOPUIHOTO  CKpelMBaHUsA.  AHanu3upymomee  ckpelmuBaHue.  Vcrnonb3oBaHue
aHAJIM3UPYIOIIETO CKPELIUBaHUS JIJIsl ONIPEIETICHHsI TEHOTUIIA OCOOH.

CuerieHHOE HaclieZjoBaHue mNpu3HakoB. Pabora T. Moprana mo CHEIJICHHOMY HACJEIOBaHUIO
reHoB. Hapy1enne cuernieHns reHoB B pe3yIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasI TEOpHUs HACIIEICTBEHHOCTH. | e HeTH4YeCKUe KapThl.

I'enernka mnona. XpoMOCOMHOE OIpeAeiaeHHe I1ojla. AYTOCOMBI U TIIOJIOBBIE XPOMOCOMBI.
I'omorameTHsbIe U rereporaMeTHble opraau3Msl. HacnenoBanue Npru3HaKkoB, CUEIJIEHHBIX C IIOJIOM.

W3meHunBoCTh. BHIBI M3MEHYMBOCTH: HEHACJICACTBEHHAs M HacjleACTBEeHHas. Poib cpensl B
HEHACJIEICTBEHHOU MU3MEHYUBOCTH. XapakTepucTuka MO (UKAITTOHHON U3MEHUYUBOCTH.
BapuauvonHbll psnx ¥ BapuanuoHHas Kpuasg. Hopma peaknum npusHaka. KoiaudecTBeHHBIE H
KayeCTBEHHBIC MPU3HAKU M X HOpMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

HacnezncrBeHHast, WM reHOTUNNYECKAs, U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYMBOCTb. Melo3 u
IIOJIOBOM  IpollecC — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTH. MyTalMOHHAas H3MEHYHUBOCTb.
Knaccupukanuus wMyranuil: TE€HHblE, XPOMOCOMHBIE, T€HOMHblE. YacToTa W NPUYMHBI MyTaluil.
MyrareHHsle (akTopbl. 3aKOH TOMOJIOTMYECKMX psI0B B HacieACTBEHHOW u3MmeHuuBoctu H. U.
Basuiiosa.

BHesnepHas HacI€ICTBEHHOCTh U NU3MEHUUBOCTb.

I'enernka d4enoBeka. Kapuotun denoBeka. (OCHOBHBIE METOABl TE€HETUKU  YEJIOBEKa:
TeHEAIOTUYECKH, OJIM3HENOBBIH, MUTOICHETHYECKUH, OMOXMMUYECKUH, MOJEKYISIPHO-TCHETUYECKHM.
CoBpeMEeHHOE OIpe/IeleHUE TE€HOTHUINA: IOJHOT€HOMHOE CEKBEHHUPOBAaHUE, I€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoibto [11[P-ananu3za. Hacnencteennsle 3a00eBaHMsl yeslOBeKa: TeHHbIE O0JI€3HU, O0JIE3HHU C

HaCHGHCTBCHHOﬁ npeaApacIIooKCHHOCTbIO, XPOMOCOMHBIC 6one3nn. ComMaTHYECKHE U T'CHCPATHUBHLIC
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mytauuu. CTBOJOBBIE KJIeTKH. [IpuHIMIBI 310pOBOr0 00Opas3a >KU3HM, JUATHOCTUKHU, MPOPHUIAKTUKH U
JICYEeHUs TeHEeTHYeCKuX Ooe3Hel. MeauKo-reHeTUYeCKoe KOHCYIbTHPOBaHUE. 3HAYCHHE MEIUIIMHCKON
TEHETHUKH B NPEAOTBPAILIEHUH U JIECYEHUH T€HETUYECKUX 3a00JIeBaHUN YeI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuid,
H. W. BaBuios.

Tabmuipl 1 cxembl: «MOHOrMOPUIHOE CKpEIIMBAHUE U €r0 IIUTOIC€HETUYECKask OCHOBa», «3aKOH
pacillelIeHusT M €ro IUTOreHETHYecKas OCHOBa», «3aKOH 4YMCTOThl ramer», «Jlurubpuanoe
CKpelrBaHuey, «L{lutonornyeckue OCHOBBI AUTUOPUTHOTO CKpelIuBaHus», «Meitos3y, «BzaumopeiicTeue
aJUIETIbHBIX T€HOB», «l €HeTHuYecKue KapThl PACTEHMI, KMBOTHBIX M 4elloOBeKa», «l'eHeTuka mosay,
«3aKOHOMEpPHOCTH HAaCJIEIOBaHMsl, CLEIJIEHHOrOo ¢ mnojiom», «KapuoTumbsl uyenoBeka U >KMBOTHBIX»,
«Bunmer m3meHumBocTHY, «MoauduKaMOHHAas W3MEHUMBOCTh», «HacienoBanue pesyc-gakropay,
«I['eHeruka rpynn KpoBu», «MyTallMOHHAsI U3MEHYUBOCTBY.

Ob6opynoBanue:  Mojenu-anmvkamuun  «MoHoruOpuaHoe — ckpeuruBaHue»,  «Hemomnoe
IOMUHHpOBaHueY, «Jlurubpumnoe ckpemBanue», «llepekpé€cT XpomMocoM», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MyTanuu GopMbl KPBUIBEB B OKpacKH Tena), repbapuii «I opox
IIOCEBHOM.

JlaGopaTopHble U MpaKTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 5. «M3ydeHwe pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO
CKpEUIMBAaHUA y JPO30(HIIBI Ha TOTOBBIX MUKPOIpEnapaTaxy.

Jlaboparopnas pabGora Ne 6. «lM3ydyeHne MoAUGUKALIUOHHOW HM3MEHYUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopnast padota Ne 7. « AHanu3 MyTaIyii y Jpo30(HiIsl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[Tpaktruyeckas padora Ne 2. «CocTaBlieHHE U aHATN3 POJIOCTOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U IIpouecc. 3apoKIeHHe ceJIeKIIuu U foMectukanus. Yuenue H. Y. BaBunosa
O IEHTpaxX TMPOUCXOXKIEHHS W MHOTrooOpa3usi KyJIbTYPHBIX pacTeHui. LIeHTpel mpomcXoxaeHus
JOMalIHUX KUBOTHBIX. COpT, IOpOIa, LITAMM.

CoBpeMeHHbIE METO/IbI CENEeKIIMU. MacCOBBIM U UHIUBUYaTIbHBIA OTOOPHI B CEJIEKIINHN PACTCHHUH U
KUBOTHBIX. OneHKa 3KcTepbepa. bIM3KOpoACTBEHHOE CKpeulMBaHUE — WHOpuAMHr. Yucras TuHUS.
CkpeuuBanue 4ucThix nuHUM. ['erepo3uc, wnm rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUE —
ayropuauar. OtmanéHHas ruOpumm3amus ¥ e€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIy4eHHe
MOJIMIIIONOB. JIOCTHKEHUSI CEIEKIIUU paCTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak OTpacib OPOU3BOACTBA. ['eHHas MHXKEHepus. OTamnbl  CO3JaHUs

pexombunantHoit JIHK u Tpancrennsix opranusmoB. Knerounas umxenepus. KierouHble KymnbTypbl.

9



MUuKpOKIIOHaIBHOE pa3MHOXKEHUE pacTeHui. KiionupoBanue BBICOKOIIPOTYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U 3THuYeckue mpodbiembl. MO — reHeTHuecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JeMoHcTpanuu:

[optpetsr: H. U. BaBuinos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmumpl 1 cxembl: kKapTa «LleHTpbI MPOUCXOXKIACHHUSI U MHOT000pasusi KyJIbTYPHBIX PaCTCHUID»,
«[Topoasl JAOMAIIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHmit», «OTmanéHHas ruOpuau3anus,
«Pabotel akagemuka M. @®. MBanoBay, «llomummmougus», «OO0BEKTH OHOTEXHOIOTHN», «KieTodHble
KYJbTYpbI U KJIIOHUpOBaHHE», « KOHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOMY.

ObopynoBanue: MyJsSKH IUIOJOB M KOPHEIUIOJAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB PAacTEHUH,
repOapuit «CeabCKOX03iCTBEHHBIE PACTCHUSY.

JlaGopaTopHble M NPaKTHYEeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOJIbI U JOCTHKEHHSI CEJeKIMUM pacTeHUH M IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO0 (hepMy, COPTOUCIIBITATEIbHBIA YHaCTOK, B TEILTUYHOE XO3SHUCTBO,

71a00paTOPHIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosonMOHHAs 0HOJIOTHS.

[IpennocslIku BO3HUKHOBEHHUS 3BOJIOLMOHHON TEOPHUH. DBOJIIOLMOHHAS TEOPHUs U €€ MECTO B
Ouosiornu. BriusiHIE YBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUHU U JPYTUX HAYK.

CunerenbctBa sBositolMU. IlaneoHTONOrMYECKHE: IOCIENOBATENBHOCTh IOSIBJICHUSI BUJIOB B
[AJICOHTOJIOTMYECKOM JieTonucH, nepexoanslie Gpopmel. buoreorpaduueckue: cxoncTBo u pazianuue payH
1 GJI0p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M PAa3IM4usg SMOPHOHOB Ppa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHbIE, PYAUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynspHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJEACTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. [lapuna. [lpeanoceuiky BO3HUKHOBEHMs JapBUHU3MA. JIBUKyliue
CHJIBI DBOJIOIMHM BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE INPH OTPAHUYCHHOCTH PECYpCOB,
HeolpeeséHHast U3MEHYMBOCTb, O0Opb0a 3a CyLIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Bosroruu (CTID) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkpososmtonus. [Tonynsnus kak equHUIA BU1a U 3BOJIOLUY.

JBwxkynme cwibl ((pakTopsl) HBOJIONUM BUIOB B MpHpojae. MyTallMOHHBIA IpoLecc |
KOMOMHATHBHAs U3MEHYUBOCTb. [lonmyssioHHbIE BOIHBI U Apeild reHoB. M30mamust 1 Murpanus.
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EcrecTBeHHbII 0TOOp — Hanpassiomuil Gakrop Boaorur. @OpMbI €CTECTBEHHOT0 0TOOpA.

[TprucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTaT 3Boouuu. [Ipumepsl npucnocoGieHuil y
OpraHu3MoB. ApoMop(O3bl U UAHOAIANTALINH.

Bun u Bunoo6paszosanue. Kputepun Buna. OcHOBHBIE (hOpMBI BU000pa30BaHus: reorpadudeckoe,
JKOJIOTMUYECKOE.

Makpospomtonius.  @Popmbl  3BOoMOLMHU:  (QuIeTHYEcKas, JUBEPreHTHas, KOHBEpreHTHas,
napaensHas. HeoOpaTumMocTh 3BOMIONNN.

[IpoucxoxaeHue OT HecleUUaIu3UpPOBaHHBIX NpeakoB. llporpeccupyromas crnennamn3anus.
AnanTuBHas paguarnysl.

JdemoncTpamum:

[Toprpersr: K. JIunneit, XK. b. Jlamapk, Y. /{apsusn, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Miomnep, A. H. Cesepiios.

Tabmuuel u cxemsl: «Pa3BuTue OpraHW4Yeckoro Mupa Ha 3emie», «3apoJbIIIM MO3BOHOUYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «®Popmbl 00pbObl 3a cyliecTBoBaHME», «EcTecTBeHHBIH 0TOOPY,
«MHoroobpa3ue  copToB  pacTeHuHid», «MHorooOpasue TOpOJ  JKUBOTHBIX»,  «llomymsumy,
«MyTanMoHHas HM3MEHYHMBOCTHY, «Apomopdoss», «Mamoamanramum», «OOmas aereHepanusy,
«IBmwxymue cuibl 3Bomonuny», «Kapra-cxema mapuipyra nyremectBus Y. [lapuna», «bopnba 3a
cymectBoBaHue», «lIpucnocobieHHocTh  opraHu3moBy», «leorpaduyeckoe  BuI000pa3oBaHuUE»,
«DKOJIOTHYECKOE BUA000PA30BAHHUEY.

O6opynoBaHue: KOJUIEKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOp IUIOIOB U CEMSH,
kosekust «IIpumepsl 3alMTHBIX MPUCIIOCOOIEHUN Y >KMBOTHBIX», MOJelb «OCHOBHBIE HalpaBJIEHUS
3BOJIIOLIUI», 00BEMHAsE MO1eNb «CTpOEHHE TOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, Kowiekuus «Dopmbl cOXpaHHOCTH UCKOMAEMbIX >KUBOTHBIX U
pacteHuii», wmonens ammukanus «llepekpéct xpomocom», BiaxHble npenaparsl  «Pa3zButue
HacekoMoroy, «Pa3ButHe Jrymkny, Mukponpenapar «/Ipozodpwmiay (Hopma, MmyTauuu GopMbl KpbUIbEB
Y OKpPacKH Teja).

JlaGopaTopHble M NPAKTHYECKHE PadOThI:

JlaGopatopuas padora Ne 1. «CpaBHeHHE BHUIOB 110 MOP(OIOTHIECKOMY KPUTEPHUION.

JlaGopatopnas pabora Ne 2. «OnucaHue MpHUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIbHOI'0
XapakTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE KU3HU Ha 3emJie.

JloHayuyHble IPECTABICHUS O 3apOKI€HUU KU3HU. HayuHble runore3sl BOSHUKHOBEHUSI )KU3HU Ha
3emsie: abuoreHes M mancnepMusi. XUMUYeCKast SBOTIONNsA. AOMOTEHHBIN CHHTE3 OpPraHMYECKHX BEIIECTB
U3 HEOPraHMYEeCKUX. DKCIEPUMEHTAIbHOE MOATBEP)KICHUE XUMHUUECKOHN 3Boronny. HavanpHble 3Tarsl

Oouonorunueckort sBomonmu. [unoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
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BO3HUKHOBEHUE MpOTOKIETKU. [lepBble KieTkM M ux 3Bojonus. dopmMupoBaHHE OCHOBHBIX T'PYIIII
YKUBBIX OPTAaHU3MOB.

PazButue xxu3Hu Ha 3emuie mo spam u nepuonam. Karapxei. Apxeiickas v MpOTEPO30MCKast PHI.
[Taneosoiickass 3pa W e TMepUOIbl: KEMOPUHCKWN, OPIOBUKCKUH, CHIYPUHCKUH, JEBOHCKUH,
KaMEHHOYTOJIbHbIN, TEPMCKHM.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKUM, MEJIIOBOM.

Kaiino3oiickas 3pa u €€ nepuopl: MaJeOreHOBbI, HEOT€HOBbIN, aHTPOIIOI€HOBBIN.

XapakTepucThKa KiuMaTa UM TIe0JIOTUYECKUX ImpoueccoB. OCHOBHbIE 3Talbl  3IBOJIOLUU
PaCTUTENTHHOTO M KHUBOTHOTO MHUpa. Apomopdo3bl y pacTeHMil W >KMBOTHBIX. [losiBieHue, pacuBer u
BBIMUpAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI
OpPraHHU3MOB.

DBOJIIOLMS 4YelIOBEKa. AHTPOIOJOrUsl Kak Hayka. Pa3BuTue mpencTaBieHHl O MPOMCXOKIECHUU
yenoBeka. Meroasl u3ydeHHMs aHTpornoreHe3a. (CXoAcTBa W pa3ivudsg 4YEJIOBEKA U JKUBOTHBIX.
CucremaTHueckoe MOJI0KEHUE YeIOBEeKa.

JBuxymue cunbl (¢aktopsl) aHTponoreHesa. HacnencrBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAHUM TPY/a, MBIILICHUE, PEYb.

OCHOBHBIE CTaUU W BETBU 3BOJIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek ymensblid, Yenosek
npsaMoxoamui, YenoBek HeaHaepranbCKkuil, UenoBek pa3ymHblii. HaxoIku HCKOMaeMmbIX OCTaTKOB,
BpeMs CyIIECTBOBaHMsI, 001aCTh pacpoCTpaHeHus, 00BEM rOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.

UYenoBeueckne packl. OCHOBHbIE OOJIBIIME pachkl: €BpomeouaHas (eBpa3uiickas), Herpo-
aBCTpaJOuIHas (9xBaTOpHANIbHASA), MOHTOJIOMIHAS (a3maTcKo-aMepHKaHCKas). UYepthl
IIPUCIIOCOOJIEHHOCTH TPEJCTABUTENEH YEIOBEUECKUX pPAac K YCIOBUSAM CYIECTBOBaHUSA. EIMHCTBO
yesoBeueckux pac. Kpuruka pacusma.

JdemoncTpanumn:

[Hoptpetsr: @. Pean, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuipl u cxembl: «Bo3HukHOBeHne COJHEUHOHN cucTeMbl», «Pa3BuTHE OpraHM4ecKoro Mupay,
«PacturenbHast knerka», «KuBotHas kierka», «lIpokapumornyeckas kierka», «CoBpeMeHHas CHUCTEMa
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMHYECKHX 4YepT CTPOCHHUS YeJIOBEKa U 4eJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIONMYECKUX HaXOJOK TIPEAKOB COBPEMEHHOTO YEJIOBEKa,
«/IpeBHeiiue moau», «pesaue moamn», «llepBsie coBpeMeHHbIE JIIoAN», «HenoBeueckue paco».

Oo6opynoBanne: Myispku «[IporcxoxxneHne demoBeka» (OIOCThI aBCTPAONHUTEKA, MUTEKAHTPOIIA,
HeaHepTajiblla, KPOMAHbOHIIA), CJIENKHU WM U300pakeHUs1 KAMEHHBIX OpYyJIUi NEpBOOBITHOIO YelIOBEKa
(xamMHU-UOMIEphl, pyOuIa, ckpebiia), reoOXpoHoJIOTHYecKas Tabnuna, KoyieKus «PopMbl COXPaHHOCTH

HCKOIIAaCMBbIX KMBOTHBIX U paCTeHHﬁ>>.
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JlaGopaTopHble U MpaKTH4YecKne padoThbi:

[Ipaktuueckass pabora No 1. «M3ydyeHHe HCKOMaeMbIX OCTAaTKOB PACTEHM U JKUBOTHBIX B
KOJUIEKLIMSIX).

OKCKypcHusi «DBOJIIOIUS OPraHMYECKOr0 MHpa Ha 3emie» (B €CTECTBEHHO-HAY4YHBIM WU
KpaeBequecKuii My3ei).

Tema 3. Oprann3msl 4 OKpy:KaOIas cpeaa.

DKoJorus Kak Hayka. 3ajauyd W pa3fesibl 3KOJOTHU. MeTOoabl 3KOJIOrMYeCKUX HCCIeI0BaHUI.
DKOJIOrM4eCcKOe MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHASA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢akropel. Krmaccuduxamus  sxonorunyeckux — (GakTopoB:  aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eHCTBIE SKOJIIOTHIECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGnornueckue (akTOpbl: CBET, TeMIleparypa, BIaxHOCTb. Dotomepuoausm. llpucmocobieHus
OpPraHM3MOB K JIEHCTBUIO abnoTndeckux (pakTopoB. buonoruueckue puTmel.

buotnueckue ¢akrtopsl. Bugsl OMOTHYECKHX B3aUMOJEWUCTBUN: KOHKYPEHIIUS, XHUIHUYECTBO,
cumbuo3 u ero ¢Gopmel. IlapasuTusm, Koomepauus, MyTyaJd3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCAIN3M, HEUTpaM3M. 3HAYCHHE OWOTHYECKHX B3aUMOJCHCTBUN I
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTePUCTUKU MOMYJsAui. OCHOBHBIE MOKA3aTeNu MOMYJSIUN: YUCICHHOCTD,
IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpanus. JJuHaAMHKa YUCICHHOCTH TOMYJISIUU U €€
peryJsiusi.

JdemoncTpanum:

[Toptpetsl: A. I'ymOonbar, K. @. Pynbe, O. I'ekkens.

Tabmumer u cxembl: kapta «lIpupomsbie 30HBI 3emum», «Cpeapl OOWTAHHS OPTAHU3MOBY,
«Dotoneproguamy, «llomynsauun», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TIOMYJSIUA HHPY30PHH-
Tydenbkny, «[luiesbie nemnm.

JlaGopaTopHble U NpaKTHYecKne padoThbi:

Jlaboparopuass padora Ne 3. «Mopdosornueckue OCOOCHHOCTH pPACTEHUH W3 Pa3HBIX MECT
OoOUTaHUS.

Jlaboparopnas pabota Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas pabora Ne 2. «[loacdér MIOTHOCTH MOMYJISILIUI Pa3HbIX BUIAOB PACTCHUID.

Tema 4. Coo01ecTBa M YKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBo opranm3mMoB — OuornieHo3. CTpyKTypbl OHWOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsI3M B OHOIIEHO3E.

Okosnoruueckre cucteMbl (3kocucteMbl). [lonstne 00 »dKkocucteMe U OHOTEOlEHO3E.

CDYHKI_II/IOHEU'ILHLIG KOMITIOHCHTBI 3KOCHUCTEMBL: HNPOAYHCHTBI, KOHCYMCHTBI, PCAYLCHTHI. prrOBOpOT

13



BEIIECTB M INOTOK SHEPruu B sKocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU IKOCHCTEMBI. [luieBbie
uenu u cetd. OCHOBHBIE MOKA3aTEIH 3KOCHUCTEMBI: Ouomacca, MPOAYKIHUA. DKOIOTUYECKUE MTUPAMUIBL:
MPOJYKIIMH, YUCIEHHOCTH, Onomacchl. CBOICTBA 3KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISLINS, PAa3BUTHE.
Cyxkueccus.

[Ipupoanble  SKOCHCTEMBL. DKOCHCTEMBI 03€p HM  peK. OKOCHUCTEMa XBOWHOTO  WIHU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ 9KOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YpOOdKocucTeMbl. buomormueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (aktop ycToiumBocTH dkKocucteM. CoxpaHeHHEe OHOJIOTHUYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panunpl, cocraB u crpykrypa omocdepsl. JKuBoe
BemiecTBO u ero ¢yHkiuu. OcoOeHHOCcTH Omocdepbl Kak TI00aIBHON SKOCHCTEMBI. J[MHaMHUYecKoe
paBHOBecHE M 00paTHasi CBsA3b B Onocdepe.

KpyroBopoTh! BemecTB U OMOT€OXUMUYECKHE IIUKIIBI 3JIEMEHTOB (yriiepona, a30Ta). 30HAIbHOCTh
ounochepsl. OCHOBHBIC OMOMBI CYIITH.

YenoBedectBo B Omochepe 3emim. AHTPOIOTEHHbIE H3MEHEHHsI B Owocdepe. ['mobdanpHbIC
HKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHue MpUpoAbl U uenoBeuecTBa. CoxpaHeHwe OMOpazHOOOpa3usi Kak OCHOBa
ycroitunBoctn  Onocepsl. OCHOBAa pPAlMOHATBHOTO YIPABJICHUS TMPHUPOIHBIMH peCypcaMu H X
UCIO0JIb30BaHue. JloCcTHKEeHUSI OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toprpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmupsr u cxemsl: «llumessle nenmw», «buoueHo3: cocraB u crpykrypa», «lIpuponnsie
coobmiectBay, «Llenn muTaHus», «IKonoruyeckas nupamuaa», «buocdepa u gemoBek», «IKocucTemMa
IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOro iJiecay, «buoneHo3 Bogoéma», «ATpOLEHO3Y,
«[IpuMmepHbIE aHTPOIMOTEHHBIE BO3JEUCTBUS HA MNPUPOAY», «BaxHeillllne HCTOYHUKHU 3arps3HEHUS
BO3/yXa M TPYHTOBBIX BOI», «IlouBa — BaxHelmas cocraBisomas onochepsn», «PakTopsl Aerpaganuu
nouBy», «llapaukoBeiii 3¢ dexT», «DaKTOpbl pPagUOAKTUBHOTO 3arpsi3HeHHs Ouocdepsn», «OOmas
CTpyKTypa Ouocdepnl», «PacmpocTpaHeHue >Xu3HH B Ouocdepe», «O30HOBBI 3KpaH Ouochepb»,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyroBopot azora B Ipupoe».

ObopynoBanue: Mojenb-anmaukanus «Tunuuneie OHOLEHO3BI», Tepbapuit «PacTUTenbHbIE
cooOmiecTBay, Koywekiuu «buoneHos», «BpenuTenu BaKHEHIINX CEbCKOXO3SHCTBEHHBIX KYJIbTYDPY,
repOapuy M KOJUICKIMH PACTCHUH W >KUBOTHBIX, NMPHHAIJICKAIINE K Pa3HBIM 3KOJOTHYECKHM TpyIamM
onHoro Buaa, Kpacnas kuura Poccuiickoit denepannn, u300pa>keHusi OXpaHsIEMbIX BUJIOB PACTCHUN U

KHNBOTHBIX.
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INDIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS [TPOI'PAMMEI 110 BUOJIOI'MN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNMA

Cornacao ®I'OC COO, ycraHaBiuBarOTCs TpeOOBAHUS K pe3yJbTaTaM OCBOCHHUS 00Y4arOIIUMHCS

MIPOrpaMM CPEIHEro O0IIeTr0 00pa30BaHUS: TUIHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeameTa «buonorus» BbIACIEHBI CISAYIOUNE
COCTaBJISIFOLIME: OCO3HAHHUE OOYYAIOIIMMHUCA POCCUMCKONW TPayKIAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH H CAaMOOIPEICTICHUIO, HATMYME MOTUBAIIUH K 0OY4EHHUIO OMOJIOTHH,
I[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHHI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTCH H
UCTOPUYECKUX TPAIUINI Pa3BUTUS OMOIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOLIUXCS
PYKOBOJICTBOBATbCSI B CBOCH JESITENBHOCTH II€HHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, TPUCYLITUMU
cucTeMe OHOJIOTUYECKOro 00pa3oBaHWs, HAJIWYHE SKOJOTHYECKOrO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUThb LCJIU U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JInanocTHBIC PE3YIbTATEl OCBOCHUA MMPEAMCTA «bnonorusy JOCTUTI'alOTCA B €IUHCTBEC y‘l€6HOI>'I n
BOCIIUTATEIHHOM JIESATEIHHOCTH B COOTBETCTBHH C TPAJAULIIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH UM JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPHUHITHIMH B OOIECTBE MpaBUIAMHU H
HOpPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHWSI, CAMOBOCIIMTAHHUS M CaMOPa3BUTHS,
Pa3BUTHUA BHYTpeHHef/'I MOo3nuuMu JIMYHOCTH, MaTPpUOTU3MA, YBAXKCHHA K 3aKOHY W IIPABOIOPAIAKY,
YeNIOBEKY Tpy/la U CTaplIeMy OKOJIEHHUIO, B3AUMHOTO YBaXXEHHS, OEPEKHOTO OTHOLIECHUS K KYJIbTYPHOMY
HACJEeMUI0O U TPaJAULMAM MHOTOHAlMOHaNbHOrO Hapoaa Poccuiickoit ®enepauuu, HOpUpoAe U
OKpY>Karollen cpere.

JInanocTHBIC PE3YyIbTaTbl OCBOCHMHA y‘-I€6HOFO npeamera «buonorusy» AOJDKHBI  OTpaXaTb
TOTOBHOCTb U CLIOCOOHOCTH 00YyYaIoLMXcs PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHUEHTAllMif, TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUH,
COOTBCTCTBYIOIIMX TpadUUOUOHHBIM LECHHOCTAM pOCCI/If/'ICKOI‘O O6IlI€CTBa, paciiipC€Hue KXKU3HCHHOI'O
OIlbITa KW OIbITa ACATCIBHOCTU B IHPOHCCCC pCalM3alliid OCHOBHBIX HaHpaBHGHI/If/'I BOCHIHUTATEIIHLHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOH TO3UIMH O0YJaromerocss Kak aKkTUBHOTO M OTBETCTBEHHOTO

4JIeHA POCCUIICKOro 00I1eCTBa;

OCO3HAHUC CBOUX KOHCTUTYLIMOHHBIX IIpaB U O6$[33HHOCTGI7I, YBa’XCHHUC 3aKOHA U IIPABOIIOPAAKA,
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TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITETbHOCTU MIPHU CO3JaHUHU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHIITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTIPECNIATh COOCTBEHHYIO ITO3HMIIMIO TI0 OTHOIICHUIO K SIBJICHHSIM COBPEMEHHOM
JKM3HHU U OOBICHATH €€,

YMEHHE YYUTHIBATh B CBOUX JEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTUBHOTO B3aHMMOJCHCTBUS
ToJIeH ¢ pa3HbIMH YOKICHHUSIMH, KYJIbTYPHBIMU HEHHOCTSMU U COLUATBHBIM MOJIOKEHUEM;

TOTOBHOCTbH K COTPYJIHHYECTBY B MPOIECCE COBMECTHOTO BBIIOTHEHUSI YICOHBIX, TO3HABATEIHHBIX
U WCCIIEOBATEIBCKUX 3aJ1a4, YBAXKUTEIHHOTO OTHOIICHHS K MHEHHUIO OIMOHCHTOB TPU OOCYXKICHHUH
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOM NEATEILHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCUHCKOH T'paTaHCKOW MICHTUYHOCTH, ATPUOTH3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTHU nepea PonuHoii, ropaocTu 3a cBoi Kpaii, cBoto Poauny, cBOil S3bIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACJIEIUI0 W TMaMSATHUKAM TPHUPOABI, TOCTHKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ] POCCHMCKUX Y4YEHBIX B CTAaHOBIIEHHE M pa3BUTHE OHOJIOTHUH,
MMOHUMaHHUS 3HAYCHHUS OWOJIOTHM B IO3HAHWUHU 3aKOHOB IPHUPOJIbI, B KU3HU YEIIOBEKAa M COBPEMEHHOTO
o011ecTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CITY’KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €T0
cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOT0 HAPOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalMI0O M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJHUTENSIM, CO3/IaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHSATHS LICHHOCTEH CEMEWHOM KU3HHU B COOTBETCTBUHU C TPAAMIIMAMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOUYas JCTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOIMOHAIIBHOTO BO3ICHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMIICHHE MPOSBIATH KauecTBa

TBOpquKOﬁ JINYHOCTH,
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5) ¢usnuyeckoro BocnUTAHMSA, (GOPMHPOBAHMSA KYJbTYPbl 310POBbSi U 3MOLHMOHAJIBHOIO
0J1aronoTyyus:

NMOHMMAaHWE W peaju3alus 3J0pOBOr0 W 0Oe30macHoro oOpas3a >KU3HU (370pOBOE NHUTAHUE,
COOJIFOZICHHE THTMEHUYECKHX TPaBHJI W HOPM, COAJAaHCHUPOBAHHBIM PEKUM 3aHATHH M OTABIXA,
perynsipHasi ¢puznyecKas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOILIEHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MMOHMMAHHUE IICHHOCTH IMPaBWJI WHAMBUIYAIBHOTO M KOJUICKTUBHOTO O€30IaCHOrO TIOBEICHUS B
CUTYaIHIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HaHUE MOCIEACTBUM U HETIPUATHUS BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS aTKOTOJIsl, HAPKOTHKOB,
KypeHHUs);

6) TpynoBOro BocnuTaHus:

TFOTOBHOCTB K TPYZY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

FOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOW HalpaBiIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITEIBHO BBITIOIHSITH TAKYIO JeSTEbHOCTD;

UHTEpEC K PA3IUYHBIM cdepaM TPOoPEecCHOHATBHON JeSITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp Oynymiei mpodeccuu u peann30oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH HKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

9KOJIOTMUYECKHU LieJeco00pa3HOe OTHOILIEHUE K MPUPOAE KaK MCTOUHUKY KU3HU Ha 3eMJjie, OCHOBE
€€ CyIlleCTBOBAaHMUS,

MOBBILIEHUE YPOBHS 9KOJOTHYECKON KYJIbTYpPbl: IPHOOPETEHUE OIbITA INITAHUPOBAHUS TOCTYIIKOB U
OLICHKU MX BO3MOXHBIX MOCIIEICTBUI JIJIs1 OKPYXKAIOILIEH Cpebl;

OCO3HaHHUE TI100aIbHOI0 XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTEH UX PeLIeHUs;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble TPU W3YYCHHHM OWOJOTUU 3HAHUS M YMEHUS TpH
pelieHnyd MpoOJieM, CBA3aHHBIX C pPalHdOHAIBHBIM MPUPOJONOIb30BAHUEM (COOTIOJCHUE TMPaBUI
MOBEJICHUsI B NPHUPOJE, HANPABICHHBIX HAa COXpPAHEHHWE PABHOBECHUS B HKOCHUCTEMAax, OXpaHy BHUJOB,
IKOoCcHCTEM, Orochepsl);

AKTUBHOE HEIMPUATHE JEHUCTBUN, MPUHOCSALIMX BpPEIl OKPYKAIOWIECH MPUPOJHON Cpene, yMEHHE
MIPOTHO3UPOBATh HEONATONMPHUATHBIE HKOJOTMYECKUE TMOCIEACTBUS MPEANPUHUMACMbBIX JCUCTBUNA H
MpeA0TBpalaTh UX;

HaJM4he Pa3BUTOrO 3KOJIOTMYECKOT0 MBIIUICHHUS, IKOJIOTHYECKON KyIbTYphl, ONBITA IE€ATEIbHOCTU
OKOJIOTUYECKOM  HANpaBICHHOCTH, yMEHHUS  PYKOBOJCTBOBAaTbCS MMM B  IO3HABaTEJIHHOM,
KOMMYHUKATUBHOW M COLIMAJIBHOW MPAKTHUKE, TOTOBHOCTH K YYacCTHIO B MPAKTHUYECKOM IEATEIHHOCTH
9KOJIOTMYECKON HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:
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c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH
1 OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B IOJUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOM M YATATEIBCKOW KYJIBTYPHI KaK CPEICTBA B3aMMOACUCTBUS MEXKILY
JIOJIbMU U TIO3HAHUS MUDA;

MOHUMaHUE crneuu(pukd OHOJOTUM KaK HayKd, OCO3HaHuig €€ poinu B (popMHUpOBAHUU
PaMOHATIFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUM ILIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEeM MHUpE
KaK O €JIMHCTBE MPUPOJIbI, YETIOBEKA M OOIIECTBa, B TO3HAHUU NPUPOJAHBIX 3aKOHOMEPHOCTEH U peIICHUU
po0GsieM COXpaHeHHsI MPUPOIHOTO PABHOBECHUS;

yOeXAEHHOCTh B 3HAUMMOCTH OWOJIOTUH IJI1 COBPEMEHHOM LMBHIM3AaLUU: 00eCreYeHHs] HOBOTO
YPOBHSI Ppa3BUTUSl MEIUIMHBI, CO3JaHWE NEPCHEKTHBHBIX OHOTEXHOJOTHH, CHOCOOHBIX peHIaTh
pecypcHbIe MPOOJIEeMBbl Pa3BUTHS YEIOBEYECTBA, MOMCKA IMyTEH BBIXOJA M3 TI00ATBHBIX 3KOJOTHYECKHX
npobieM U oOecrieueHuss Mepexoja K YCTOMUMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO
MIPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aWHTEPECOBAHHOCTD B MOJYYCHUH OMOJIOTUYECKIX 3HAHUH B LIENSIX MOBBIMICHHS 001 KyIbTypHI,
€CTECTBEHHO-HAYyYHOM TIPAMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIMOHAJIBHOM TPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMOi IpU U3Yy4eHUH OUOJIOTUY;

MMOHMUMAaHHE CYUTHOCTH METOOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCTOJIB30BaTh MOJyYaeMble 3HAHWS I aHalu3a W OOBSICHEHUS SBICHUI OKPYXKAlOIIEero Mupa u
MPOUCXOAIIMX B HEM M3MEHEHHH, YMEHHE JienaTh OOOCHOBAaHHBIE 3aKIIOUYECHHUS HAa OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIMXCS JaHHBIX C IIeJIbIO MMOJIYYEeHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BAaTh OMOJIOTMYECKUE 3HAHHS Ui pelieHHs] IpoOiieM B
peabHBIX KU3HEHHBIX CHTYalUsX;

OCO3HAaHME UEHHOCTH HAayYHOW JESATEIBHOCTH, TOTOBHOCTh OCYHIECTBISTH IPOEKTHYIO H
UCCIIEIOBATENbCKYIO JAeSITebHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHHIO, K aKTHBHOMY

IMMOJIYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTUH B COOTBETCTBUH C KU3HEHHBIMA HOTp€6HOCTHMI/I.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe pe3ybTaThl OCBOCHHS Y4eOHOTo mpeamera «buonorusy» BKIIOYAOT: 3HAYUMbIE
s GOpMHUpPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCUUIUIMHAPHBIE  (MEXKIPEIMETHbIC)
OOIICHAYYHBIC MOHATHS, OTPAKAIOIIUE [EIOCTHOCTh HAYYHOH KApTUHBI MHpPA U CIEHU(DHUKY METOI0B
MMO3HAHMSI, UCTOJb3YyEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrus, sIBIIEHUE, MPOIIECC, CUCTEMA,
HAy4YHBI (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEIOBaHME, HAOIIOJIEHUE,
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U3MEpEHUe, OKCIEPUMEHT U JpPYrux), YyHUBEpcalbHble YdeOHble JeiicTBUsS (ITO3HABATENbHBIE,
KOMMYHHKATHUBHBIC, PETYISTUBHBIE), oOecneunBaromue GopmMupoBaHue (pyHKIMOHAIBHON TPAMOTHOCTH
U COIHMAIILHOW KOMIIETCHIIUU OOYyYaIOIUXCs, CIIOCOOHOCTh OOYYAIOIIMXCS HWCIOJIB30BaTh OCBOCHHBIC
MEXIUCIUIIMHAPHBIC, MHPOBO33PEHUYECKME 3HAHUS W YHHUBEPCAJIbHBbIE Y4YeOHBIC JCHCTBUA B
MO3HABATEIBHON M COIUANIBHOMN MPaKTHKE.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPEJIHET0 OOILIEro 0O0pa30BaHUS JOJKHBI
OTpaxaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBbIe JJOrHYecKHe AeHCTBHS:

CaMOCTOSTENbHO (POPMYIHPOBATEH U AKTYATH3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHWU 3HAHMN MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHajau3a, CUHTE3a,
CpaBHEHHUS, KiIaccu(pUKauu, 0000IIeHNs), pACKPBIBATh CMBICT OMOJIOTHYECKUX TOHATUN (BBIICIATH MX
XapakTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMH MOHSATUSAMHU );

OTIpEETAT 1IeNIM ACSITEeTbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCHUTD
pe3ybTaThI IEATEILHOCTHU C TIOCTABJICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATHS ISl O0BsICHECHHS (DAKTOB U SIBJICHUH KUBOH MPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHAYKTUBHBIC, ACIyKTUBHBIC, IO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS B pPACCMATPUBACMBIX SBICHHUSIX, (OPMYIHpPOBATH BBIBOJABI H
3aKJTIOYEHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA ISl TMPEJCTABICHUS CYIIECTBEHHBIX CBSI3eM U
OTHOIICHUH B H3y4aeMbIX OHONOTHYECKUX OOBEKTaX, a TakkKe MPOTHBOPEUM pPa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ y4ETOM aHajan3a HMMCIOIIMXCS MaTepUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIbHOCTh, OIICHHUBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM, OI[CHUBATH
PUCKHU TIOCTIEACTBUM NEATENBHOCTH,

KOOPJIMHUPOBAaTh ¥  BBINOJNHATH pabOTy B  YCJIOBHSX PEATbHOIO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe UCCIEA0BATEIbCKUE IeiCTBUS:

BJIQ/IETh HAaBBIKAMU Yy4e€OHO-HCCIIEIOBATENIbCKOM W MPOEKTHOM JeATEeIbHOCTH, HaBBIKAMH

pasperieHus mpooieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MTOMCKY METOJIOB PEIICHHS

IMPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHW,
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UCIIOJIb30BATh PA3JIMUHBIC BUJIBI ISATCILHOCTH I10 ITOJIyYSHUIO HOBOTO 3HAHUS, €0 HHTEPIIPETALINHY,
npeoOpa3oBaHUI0 U TPUMEHEHHUIO B YUEOHBIX CUTYaIMsX, B TOM YHCJC MPH CO3JaHUU Y4YEOHBIX U
COLMAJILHBIX IMPOCKTOB;

(dbopMHUPOBAaTh HAYYHBIH THUI MBIIUICHHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUYCBBIMH
MOHATUSIMU U METOJAMHU;

CTaBUTh U (POPMyITUPOBATH COOCTBEHHBIC 3aJIa4X B 00Pa30BaTEILHON NEATEILHOCTH M )KU3HEHHBIX
CUTYaIUsX,

BBISBJISTh NIPHUYUHHO-CIIC/ICTBEHHBIC CBSI3W W aKTyaJIM3UPOBATh 3aJlady, BBIJIBHTATh THIOTE3Y €&
pelleHMsI, HaXOIWTh apTyMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEPXKICHHI, 3aJaBaTh MapameTpbl U
KPUTEPHUH PELICHHUS;

aAHAIM3WPOBATh IOJIyYCHHBIC B XOJ€ PCHICHHS 3aJlaqd Pe3yIbTaThl, KPUTUUCCKU OIICHUBATH WX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANIPABJICHHBIM TIOUCK TIEpEHOCa CPEICTB U  CIIOCOOOB JICHCTBUS B
podecCHOHATEHYIO CPey;

YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIIBHYIO U TIPAKTHUYECKYIO 00JIaCTH )KU3HEACITCILHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEiH;

BBIJIBUTaTh HOBBIC WJICH, PEJIaraTh OPUTMHAIBHBIC MOJIXOAbl U PEIICHHUS, CTABUTH MPOOJIEMBI U
3aJ1a4d, JOITyCKAIONIUe AIbTEPHATHBHBIC PEIICHHSI.

3) padora ¢ unpopmaumeii:

OPHECHTUPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX WHPOPMALUU (TEKCTE y4EOHOTO MOCOOMS, HAY4HO-
MOMYJIIPHOM JMTEeparype, OMOIOrMYECKUX CIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHATM3UPOBATh MH(YOPMAIMIO PA3IMYHBIX BUAOB M (OPM TPEICTABIICHUS, KPUTHICCKH
OIICHHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTS;

(bOopMyITHPOBATH 3aIIPOCHI U IPUMEHSTh Pa3IMYHbIC METOBI IIPU MOUCKE U 0TOOPE OMOJIOTHYECKOM
uHpOpMaInY, HeOOXOIMMOH [Tl BBITIOJTHEHUS YYeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  HHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEICTABICHHUS OMOIOrMYeCKON HH(pOpMAIUU
(cxembl, rpaduKy, TUarpaMMbl, TaOIUIBI, PUCYHKU U IPYTO€);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA MPH paboTe ¢ OMOJOrHUECKO WH(pOpPMAILIUEH:
MIPUMEHSTh XUMUYECKHE, (PU3NIECKHEe U MAaTEMaTHYCCKUE 3HAKU M CHMBOJIBI, ()OPMYIIBI, a00peBHUaTypYy,
HOMECHKJIATYPY, HCIIOIH30BaTh U MTPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEIICTBA HATIISTHOCTH;

BJIaJICTh HaBBIKAMH PACIIO3HABAHMS W 3aIIUTHl MHPOpMAIUU, WHPOPMAIMOHHON O€301MacHOCTH

JIMYHOCTH.
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OBjaieHne YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH AeCTBUSIMU:

1) oOmienue:

OCYIIECTBIISAITh KOMMYHHKAllMU BO BCeX c(epax >KM3HM, aKTHBHO y4YacCTBOBATh B JTUAJIOTE WIIH
IMCKYCCHH TIO0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHTEJIEHO BBINTOJTHEHUS TpeIaraéMoi 3a/1aud, YYUTHIBaTh HHTEPECHl U COTIACOBAHHOCTH MO3HIIUH
APYTUX YYACTHUKOB JIHAJTOTA HIIH JUCKYCCUH);

pacrio3HaBaTh HeBEepOaJbHBIE CpPEACTBAa OOIICHHS, MOHMMATh 3HAYCHHWE COIMAJIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyalldd, YMETb CMSTr4aTh KOH(JIHMKTBI M BECTH
NIePETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CHOCOO0aMHU OOIIEHHUS M B3aUMOJACHCTBHS, NMOHUMATh HAMEPEHUS IPYrHX
JIO/ICH, TIPOSIBIISATh YBAXKUTEIBHOE OTHOIIEHHE K COOECeHUKY M B KOPPEKTHOH (popme dopmMyanpoBaTh
CBOU BO3PaXKCHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOIb30BAHMEM SI3BIKOBBIX CPEIICTB.

2) coBMeCTHad 1esITeJIbHOCTh:

MOHMMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAaH/IHON U WHAMBHyalbHON pabOTHI MPH PEHICHUU
OMOJIOTHYECKOl  MpoOIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTh INPUMEHEHHUS TPYNIOBBIX  (opM
B3aMMOJICHCTBHUS TP PELICHUH y4eOHOH 3a/1a4u;

BBIOMpATh TEMaTHKy M METOAbl COBMECTHBIX JEHCTBHII ¢ y4éTOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KAOTO WiICHA KOJUIEKTHBA;

MPUHUMATD LM COBMECTHOM NI TEFHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBHS 1O €€
IOCTHKEHHUIO: COCTAaBJIATh IUIAH ACUCTBHUH, paclpelessTb poJid C Y4ETOM MHEHHH YYaCTHHKOB,
00CYKIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa M KAKIOrO YYaCTHHUKA KOMaHABI B OOHIMHA pe3yiabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OICHWBATh WAEUM C TO3UIMHA HOBU3HBI, OPHUIHHAIBHOCTH,
NPaKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETHUECKOE ITOBEIEHHE B PA3JIMYHBIX CHTYalHAX, IMPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIUATHBHBIM.

OBJ1aieHNe YHUBEPCATBHBIMH PEryJIATHBHBIMH 1€l CTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BATh OMOJIOTHYECKHE 3HAHUS JUIS BBISBICHHS MPOOJIEM M MX PEHICHHS B )KU3HEHHBIX U
Y4eOHBIX CUTYaIHsIX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUI IIEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
ACUCTBHAX M TOCTYNKAaxX I10 OTHOIIGHHIO K J>KMBOM TPUPOJE, CBOEMY 3[0POBBIO M 3J0POBBIO

OKPpYKaromux;
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CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENBHYIO J€SITE€IbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U
(dbopMynHMpoBaTh COOCTBEHHBIE 337]a4ll B 00pa30BaATEIbHOM JESATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PpEUIEHHUs] MpoOJeMbl € YYETOM MMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclpsATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IMPOKOH 3PYIUIMH B Pa3HbIX 00JACTAX 3HaHUM,
IIOCTOSIHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

BJaJIeTh HaBbIKAMU I103HABATENBbHON peduieKCHMH KaK OCO3HaHMSA COBEpLIAEMBIX JEHCTBUH U
MBICIMTEIBHBIX IPOIECCOB, UX PE3yAbTaTOB M OCHOBAaHWH, MCIOIB30BaTh MPUEMBI pedIeKcuu s
OLIEHKH CUTYalllH, BEIOOPA BEPHOT'O PEIICHNUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYTUX:

PUHUMATH ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIM3€E PE3YJITaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

Ppa3BUBATH CIIOCOOHOCTH MOHUMATh MHDP C MO3UIHUU APYTOTro YCIOBCKA.

INPEAMETHBIE PE3YJIbTATbHI

[IpenmerHbie pe3ynbTarhl ocBoeHuss mnporpammbl COO mo Ouonornu Ha 0a30BOM ypOBHE
BKIIIOUAIOT crnienuduieckue s yueoHoro npenmera «buonorus» HaydyHble 3HAHUSA, YMEHUS U CIIOCOOBI
NEHCTBUIM 10 OCBOEGHMIO, HHTEpIIpPETAllMM U MpeoOpa3oBaHUIO 3HAHUI, BUIBl JAESITEIBHOCTH IIO
[IOJIyYEHHUIO HOBOT'O 3HAHMSI U NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX CUTYyallUsX, a TaKXKe B
pEeaNIbHBIX KM3HEHHBIX CUTYyallMsIX, CBA3aHHBIX C Ouosorueil. B mporpamme npeaMmeTHble pe3yibTaThbl
MIPeJICTaBJICHBI IO TOJjaM 00y4YEeHUSI.

[IpenMeTrHble pe3ynabTaThl OCBOeHUs yuyeOHoro mnpenmera «buonorus» ¢ 10 knacce nOMKHBI

OTpaxkaTh:
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c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MUPOBO33PECHHS,
0 BKJIQJIE POCCHHMCKHX M 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE OHWOJIOTHH, (HYHKIMOHAIBLHOW
IPaMOTHOCTH Y€JIOBEKA JIJIsl peIICHHs )KU3HEHHBIX 3a71ad;

yMEHHE PacKpbIBaTh COJIEPKaHNE OMOOTUYECKUX TEPMUHOB U OHSTHIA: KU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (0OMEH BeHIecTB M NPEBpAIICHHE SHEPruu), roMeocTa3 (CaMOperyssius), ypOBHEBas
OpraHu3aIus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHHUE (PETPOAYKIINS), HACIECICTBEHHOCTh, N3MEHYHBOCTD,
POCT U pa3BUTHE;

YMEHHE U3JIaraTb OMOJIOTUYECKUE TeOpUH (KJIETOUHAs, XPOMOCOMHAs, MyTallUOHHAs, IEHTpaIbHAast
JorMa MoJieKynsapHoi O6uonorun), 3akonsl (I. Mengens, T. Moprana, H. . BaBunosa) u yuenus (o
LEHTPax MHOrooOpa3usi M NPOMCXOXKJIEHUS KyJIbTypHbIX pactenuit H. W. BasuioBa), omnpenenstsb
TPaHUIIBI UX IIPUMEHUMOCTH K KHUBBIM CHCTEMAM;

YMEHHE BIAJEeTh METOJaMU HAy4YHOTO MO3HaHWS B OMOJOTHU: HAOIIOJCHHE U OMHCAHUE KUBBIX
CHUCTEM, IIPOLIECCOB M SBIIGHWH, OpraHu3alus W TPOBEJACHHE OHOJIOTHYECKOT0 OSKCIIEPUMEHTA,
BBIIBIDKCHUE THIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIICIyeMbIMH BEIMYMHAMHU, OOBSICHCHHE
MOJTyYCHHBIX PE3yJbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE J€JaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIC MPHU3HAKW BHPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, OCOOEHHOCTH TIIPOILIECCOB: OOMEHa BEIIECTB U
NpeBpamieHusl JHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OIJIOJOTBOPEHHUS], PAa3MHOKEHHU S, UHAUBUAYAIBHOTO Pa3BUTHUS OPraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATH MOIydYeHHBIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTHYECKUX TPOIIECCOB U SBJICHHM,
IUISL TIPUHSTHS TPAKTUYECKUX PEHICHUH B MOBCETHEBHON JKU3HU C b0 oOecredeHus: 0e30macHOCTH
CBOETO 3JI0POBbS M 3/I0POBbS OKPY)KAIOMIMX JFOJeH, COOJIOCHUSI HOPM TPaAaMOTHOTO IOBEACHHS B
OKpy)Xarollel MpUPOJAHON cpede, TMOHMMAaHHE HEOOXOIUMOCTH HCIOJIb30BAHUSA  JOCTHUKCHHM
COBPEMEHHOW OMOJIOTUN M OMOTEXHOJIOTHH [T PAllMOHATBHOTO MIPHPOJIOTIOIB30BAHMS,

YMEHHE pelIaTh JJIEMEHTApHbIE T€HETUYECKHE 33Jaud Ha MOHO- M AWTHOPHIHOE CKpEIIUBaHHE,
CIICTVICHHOE HACJIEIOBAaHUE, COCTABJISTh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHHS [JS TpPEICKa3aHHs
HACJIeIOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHITH JIa0OpATOPHBIE M MPaKTHUYECKHe paboThl, COONIOAATh MpaBuUiia Mpu padoTe C
y4eOHBIM U JTa00paTOpHBIM 000PYIO0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATH U MHTEPIPETHPOBATH HH(POPMAIIHIO OMOJIOTHYECKOTO COIePIKaHus,

BKIIFOYAOMIYHO IMCEBAOHAYYHBIC 3HAHUWA U3 PA3JIMYHBIX UCTOYHUKOB (Cpe,Z[CTBa MacCOBOM I/IH(l)OpMaI_II/II/I,
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HAy4YHO-TIONYJISIPHBIE MaTepHalibl), STUYECKUE AacleKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOIOrUH,
MEAUINHE, OMOTEXHOIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas OHOIOTHIECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO MCTIOIB30BATh MOHATUHHBINA anmapar OMOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» 6 11 knacce HOMKHBI
OTpa)aTh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBCHHBIX
HayK, B (JOPMUPOBAHNUN COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYIHOTO MUPOBO33PCHHSI,
0 BKJIaJIe POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTHH, (HYHKIHMOHAIBHOU
IPAMOTHOCTH YeJIOBEKA J1JIsl PEIICHMS )KM3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBAaTh COJACpKaHHE OWOJIOTHYECKUX TEPMHUHOB U TOHSATUH: BHJ, TOMYJISALINS,
reHO(OH/I, DBOJIONHSA, JBIIKYIIHE CHIIBI ((aKTOPHI) SBOJIIOIHH, PHUCIIOCOOJICHHOCTh OpPTraHU3MOB,
BUJI000pa30BaHUe, SIKOJIOTHUECKHUE (PAKTOPhI, SKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTHI, PeIyLIEHTHI, I[eNH
MUTaHMs, SKOJIOTHYecKas mupamuaa, OuoreoneHos, ouocdepa;

YMEHHE H3JIaraTh OMOJIOTHYECKUE TEOpHH (dBoronMoHHas teopus Y. JlapBuHa, CHHTETHYECKAs
TEOpHsl HBOJIIOIIMHK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojbiieBoro cxoncrsa K. M. boapa, uepenoBanus
TNIaBHBIX HampasieHu# u nmyteit sBomouuu A. H. CeBepiioBa, yuenus o 6uocepe B. U. Bepnackoro),
ONpeIEeNATh T'PAHULIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJICTh METOJAAMH HAayYHOTO TIO3HAHHS B OWOJIOTHU: HAOJIOJICHUE W ONMHUCAHHE YKUBBIX
CHUCTEM, TIPOLIECCOB M SBJICHUM, OpraHu3alMs W TPOBEICHHE OUOJIOTHYECKOTO JKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIEIyeMbIMHU BEIMYHMHAMHU, OOBSICHEHHE
MOJIyYEHHBIX PE3yJIbTATOB, MCIIOJIb30BAHHBIX HAayYHbIX MOHSTHI, TEOPUM M 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIbI HA OCHOBAHUH MOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICISATh CYIICCTBCHHBIC IPH3HAKA CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIUKM, MPOIYLIEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OHWOTEOIICHO30B W 3KOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOW  WM3MEHUMBOCTH,  €CTECTBEHHOro  oTOOpa,  BUA000pa3oBaHUS,
MIPUCIIOCOOJICHHOCTH OPTaHW3MOB, JICHCTBUS OSKOJOTHYECKHX (DAaKTOPOB HA OpraHWU3MBI, IEpeHoca
BEIIECTB M MOTOKAa HYHEPrMM B DSKOCUCTEMAX, AHTPOIOIEHHBIX HW3MEHEHH B JKOCHCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKHX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJNy4YeHHBIC 3HAHUS AJIS1 OOBSICHEHHUS OMOJIOTHYECKHUX MPOIIECCOB U SBIICHUH,
JUIS TIPUHSTHUSA MPAKTUYECKUX PEIICHH B MOBCEIHEBHOM KM3HU C 1LIE€TbI0 oOecrieueHns Oe30MacHOCTH
CBOETO 3/I0pPOBBSI U 3/I0POBBSl OKPYKAIOLIMX JIIOZCH, COOJIOAEHUS HOPM TIPaMOTHOTO TIOBEICHHUS B
OKpY)XaloIlel MPUPOJAHON cpele, TMOHUMAHWE HEOOXOIUMOCTH  HCIIOJIb30BAHUS  JOCTHKCHHMA

COBpeMeHHOﬁ ouogoruu JJIA palliOHAJIBHOI'O IIPUPOA0II0JIb30BaHUS;

24



YMEHHE pelIaTh 3JIeMEHTAapHbIe OMOJIOTHYECKHE 3a7a4M, COCTABIATh CXEMBbI IIEPEHOCA BEIIECTB U
SHEPTUH B IKOCHCTeMax (IeTIH MMUTAHU);

YMEHHE BBHINOIHATH Ja0OpaTOPHBIE U MPAKTUYECKHE paboThI, COONMIOIATh NpaBUiIa MPU padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTUYECKHU OLICHUBATh U HHTEPIPETHPOBATh HH(POPMALIUIO OMOJIOTUYECKOTO COePIKaHUs,
BKJIFOYAIOIYIO TICEBJIOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHKOB (CpEeICTBa MaccoBOW MHQOpManuy,
Hay4HO-TIONYJISIpHBIE ~ MaTEpHalibl), paccMaTpuBaTh  TJIOOAIbHBIE  SKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yYMEHHE CO31aBaTh COOCTBEHHbBIC MHCHMEHHBIC W YCTHBIE COOOILICHHUS, 0000IIast OHOIOTHYECKYIO

I/IH(bOpMaI_II/II-O N3 HCCKOJIbBKMX UCTOYHHUKOB, I'PAMOTHO HMCIIOJIb30BATh MMOHATUHHBINA alrapar OHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB
Kontp DJIeKTPOHHbIE
IIpakr
Ne HaumenoBanue pa3iesioB u 0JIbH (uu¢posbie)
HYeCKH
n/n TeM NMPOrpamMMbl Bcero bl o0pa3oBaTe/ibHbIE
e
padot pecypchl
padoThbI
bl
bubmuoreka [JOK
1 buonorus kak Hayka 2 0.5
https://m.edsoo.ru/7f41¢292
5 ’KuBbIe CHCTEMBI U UX . bubmuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
; XUMHYECKHM COCTaB U o . bubmuoreka [JOK
CTPOCHHUE KIIETKH https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
4 JKu3HeaesaTeNbHOCTD KIETKH 6
https://m.edsoo.ru/7f41¢292
PaszmuoxkeHue u
bu6mmorexa [{OK
5 VHJUBULYAIBHOE PA3BUTHE 5 1
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrseHHocTts u o s bu6nmoreka [JOK
W3MEHYMBOCTHh OPTaHU3MOB . https://m.edsoo.ru/7f41¢c292
. Cenexuus OpraHu3MOB. ; bu6nmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 PesepBHOE Bpems 1
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 24 0 A

I10 ITPOT'PAMME

26



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 KUIIACC

KoaunuecTBo yacoB

Kontp DJIEKTPOHHBIE
HaumenoBanue
Ne onbubl | Ilpaktu | (uH¢poBbIe)
pa3aesioB U TeM
n/n Bcero e yecKHue 06pa3OBaTeJII>HI>Ie
NMPOrpaMmblI
padort padoTbI pecypcbl
bl
. OBOJIIOIIMOHHAS 9 . bu6nmoreka [JOK
onosorus https://m.edsoo.ru/7f41cc74
BosuukHoBeHnue u
bu6mmoreka [{OK
2 pa3BUTHE )KU3HU Ha 9 0.5
https://m.edsoo.ru/7f41cc74
3emire
; Opranu3msl U s . bubnnoreka [JOK
OKpY’KaroIas cpea https://m.edsoo.ru/7f41cc74
A CooOmiecTBa 1 9 bu6nmoreka [JOK
DKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
5 PesepBHOE Bpems 2
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YHACOB
34 0 2.5

I10 ITPOT'PAMME
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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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo yacoB
Hara DJIeKTpOHHBbIE NN (POBbBIE
Kontpoin
Nen/m | Tema ypoka IpakTuyec H3Y4YeH oOpa3oBaTejibHbIE
Bcero HbIE
KHe paboThl | HA pecypchl
padoThbI
bu6mmorexa [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBI.
5 [TpakTrueckas padora Ne 1 | 05 bubnnorexa [JOK
«Mcnonp30BaHuE Pa3TMYHBIX METOJIOB TIPH . https://m.edsoo.ru/863e6122
W3YYCHHH OMOJIOTUIECKIX O0BEKTOBY
; buonoruueckue cucTemsl, MPOIECCH U UX | bubnnoreka [JOK
U3y4eHUe https://m.edsoo0.1ru/863e6564
A XMMHYECKUN cocTaB KiIeTKU. Boma n . bu6nmmorexka [JOK
MUHEpaJIbHBIC COTH https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 benku. Cocta u cTpoeHue 0eiaKoB 1
https://m.eds00.1ru/863e6b72
6 depMeHTHI — OMOJIOTHYECKUE 1 0.5 bubnuorexa [JOK
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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

KatanuzaTopsl. JJaboparopnas padora Ne 1
«M3ydyeHne KaTaIuTHYECKON aKTUBHOCTH

(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH

https://m.edso0.ru/863e6b72

KaTaJia3bl)»
bubmuoreka [JOK
7 YriaeBoapl. JIunuabl
https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 HyxnennoBbie kucnorsl. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeToabl U3yd4eHUs KIETKHU. bu6nmoreka [JOK
Kierounas reopus https://m.edsoo.ru/863e6e¢88
10 KiteTka kak menocTHas )KuBasi CHCTeMa
CtpoeHue 3yKapuoTUYECKOM KIIETKH.
Jlaboparopnas padota Ne 2 «13yueHue bubanoreka [JOK
11 CTPOEHMSI KJIIETOK PaCTEHUH, )KUBOTHBIX, 0.5 https://m.eds00.1u/863e6f0
rpuOoB 1 GaKTepuil 101 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpEnapaTax u UX OMHCAHUE
bu6mmorexa [{OK
12 OOMeH BelIecTB WA METaboIH3M
https://m.edso0.ru/863e766¢
bu6mmoreka [{OK
13 ®oTocuHTE3. XEMOCHUHTE3
https://m.edsoo.ru/863e7c98
14 DHepreTu4ecknii 0OMeH bubnnorexa [JOK
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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

KuzHenHbIl UKJI KJICTKH. HGHGHI/IG KJICTKH.

Muro3. JlabopaTtopHas padora Ne 3

bu6mmorexa [IOK
15 «Habmronenre MATO3a B KJIETKAX KOHUYMKA 0.5
https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
6 buocuntes 6enka. Peakuus MaTpuaHOro bu6nuoreka [JOK
CHHTE3A https://m.eds00.ru/863e796¢
bubmuoreka [JOK
17 Tpancnsanus — O6nocuHTe3 Oenka
https://m.eds00.ru/863e796¢
bubmuoreka [JOK
18 HexkneTounsie (hopMbI )KU3HH — BUPYCHI
https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 DopMBI pa3MHOXKEHHS OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1¢e
bubmuoreka [JOK
20 Meiios
https://m.edsoo.ru/863¢e7f4a
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK.
. OmnogotBopenue. JlabopaTopHas padora Ne 05 bubnnorexa [JOK

4 «3ydyeHue cTpoeHus MOJOBBIX KJIETOK Ha

rOTOBBIX MUKpOIIpEapaTax»

https://m.edsoo0.ru/863e81b6
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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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bu6mmoreka [{OK

22 NHnuBuyansHOE pa3BUTHE OPraHU3MOB
https://m.edsoo.ru/863e8436
’3 I'enernka — Hayka O HaCJIE€CTBEHHOCTU U bubnnorexa [IOK
W3MEHYUBOCTH https://m.edsoo.ru/863e86{2
4 3aKOHOMEPHOCTHU HACJIEAOBAHUS TTPU3HAKOB. bubmuorexa [JOK
MonoruOpuaHoe CKpeluBaHue https://m.eds00.ru/863e8878
5 JurubpuHoe ckpermmBanye. 3aKOH bubnnorexa [IOK
HE3aBHCHMOI'0 HacJIeZJOBAHUSI IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE Hacle0BaHUEe IPU3HAKOB.
Jlaboparopuas padota Ne 5 «M3yuenue
bu6mmoreka [{OK
26 PEe3yIbTaTOB MOHOTUOPUTHOTO U 0.5
https://m.eds00.1ru/863e8c60
TUTUOPUTHOTO CKPEIIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTIpENapaTax»
5 I'enetuka nona. HacnenoBanvue npu3HaKkoB, bu6mmorexa [JOK
7
CIEIUJICHHBIX C TI0JIOM https://m.eds00.1ru/863e8c60
W3menuuBocth. HenacnencrenHas
M3MEHYUBOCTh. JIabopaTopHas padora Ne 6.
bu6mmoreka [{OK
28 N3zyuenune MmoupuKamoHHON 0.5
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TOCTPOCHUE BaPHAILIMOHHOTO
psiaa v BapualMOHHOW KPUBOM»
29 HacnencrBennas usMeHYMBOCTb. 0.5 bubmuorexa [JOK
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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
https://m.edsoo.ru/863e8efe

Jlaboparopuas padota Ne 7. «AHamu3

MYTaIuil y 1po30Q bl HAa TOTOBBIX

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

MHUKpOIIpenaparax»
bu6mmoreka [IOK
30 I'enerunka yeoBeka 1
https://m.edsoo.ru/863e8d78
PesepBHEIil ypok. O000IICHHE TTO TEME
31 «HacniencTBeHHOCTE U HI3MEHYNBOCTD 1
OpraHU3MOB»
bubmuoreka [JOK
32 Cenekius Kak HayKa ¥ IpoLecc 1
https://m.edsoo.ru/863e9214
13 Metoapl U JOCTHKEHUS CEIEKITUN PACTCHUM | bu6nmorexa [JOK
U KUBOTHBIX https://m.edsoo.ru/863e9214
bubmuoreka [JOK
34 buoTexHosiorus kak oTpaciab NPOU3BOACTBA 1

https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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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 KUIIACC

KoaunuyecTBo 4acoB

Ko
HT
IIpa
po
KTH DJIeKTpPOHHbBbIE U (POBLIE
Ne Be | ab Jara
Tema ypoxka qecK o0pa3zoBaTejibHbIE
n/n er HbI U3YyYeHUs
ne pecypcsl
0 e
pabo
pa
ThI
oot
bl
OBOIIOLUI U METOIBI €& . bu6mmoreka [IOK
U3Y4YCHUS 03.09.2025 | https://m.edsoo.ru/863ea20e
Hcropus passutus
10.09. bubnmoreka [JOK
MpeCTaBICHUN 00 1
2025 https://m.eds00.ru/863e¢9570
IBOJTIOLIUA
17.09. bubnuorexa [JOK
MuUKpO3BOIOLIHS 1
2025 https://m.edsoo.ru/863e9cle
[Honmynsauus kak
JJIEeMEHTapHAas CIMHUIIA
BH/JIa 1 DBOJIFOIIUU.
24.09. bubnuorexa [JOK
Jlaboparopuas padbota No 1 0.5
2025 https://m.edso00.ru/863e99¢c6
1 «CpaBHEeHuUE BUAOB 110
Mopdonoruuaeckomy
KPUTEPHUIOY
JIBroKyIe CUIIbl
01.10. bubnuoreka [JOK
(3;1eMeHTapHbIe 1
2025 https://m.edsoo.ru/863e9da4
(haKkTOPBI) IBOTFOIHH
EcrecTBenHsIit 0TOOp U . 08.10. bu6mmoteka [IOK
ero GopMeI 2025 https://m.edsoo.ru/863e9ed0
Pesynbrarsl 3BOMIOIIMN: . 0.5 15.10. bubnmoreka [JOK
MIPUCIIOCOO0IEHHOCTh . 2025 https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

OpPTaHU3MOB U
BUI000pa3oBaHue.
JlaGoparopnas padota Ne
2 «Onucanue
MIPUCTIOCOOJIEHHOCTH

opranusma u eé

OTHOCHUTEJILHOTO
XapaKTepay
g Hanpasnenus u nytu 22.10. bubnuoreka [IOK
MaKpOIBOTIOIUH 2025 https://m.edsoo.ru/863e9cle
9 HeobOparumocts 05.11.
3BOIIOLAHU 2025
Hcropus sxu3Hu Ha
12.11.
10 3eMile 1 METOMEI €€
2025
U3Y4YCHUS
I'unoressl
19.11. bubnuoreka [JOK
11 MPOUCXOXKACHUS KU3IHU
2025 https://m.edsoo.ru/863ea5a6
Ha 3emuie
PazButue xu3Hu Ha
26.11. bubnuorexa [JOK
12 3emuie 1Mo pam u
2025 https://m.edsoo.ru/863eabbe
nepuoiam
OCHOBHBIC ITaITbI
ABOJIIOIAN
pPacTUTEIBLHOTO U
YKUBOTHOTO MHUpa.
03.12. bubnuorexa [JOK
13 [Ipaktruyeckas pabora No 0.5
2025 https://m.edsoo.ru/863ea8bc
1 «13yueHue
HCKOITaeMbIX OCTAaTKOB
pacTeHUi U KUBOTHBIX B
KOJUICKLIASX)»
" CoBpemeHHas cucrtema 10.12. bubnuorexa [JOK
OpraHUYECKOTO MUpa 2025 https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YETIOBEKA 17.12. bubnmoreka [JOK
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(a"TpoOmorexes) 2025 https://m.edsoo.ru/863eac2c
JIBroKyIe CUIIbI
24.12. bubnuorexa [JOK
16 (dakTopsI)
2025 https://m.edsoo.ru/863ead44
aHTpPOIIOTeHE3a
17 OCHOBHBIC CTaANHU 14.01.
ABOJIIOIUHN YEIOBEKA 2026
YenoBeueckue pacel U
21.01. bubnuorexa [JOK
18 MPUPOIHBIE aAanTalluu
2026 https://m.edsoo.ru/863eaca?
YyeoBeKa
PesepBHbIii ypoOK.
O06001IEH e TTO TEME
28.01.
19 «BO3HUKHOBEHUE U
2026
pa3BUTHE )KM3HU Ha
3emie»
04.02.
20 DKOJI0rus KaK HayKa
2026
51 Cpenpl oOuTaHuS U 11.02. bubnmoreka [JOK
9KOJIOTUYECKUE (PaKTOPHI 2026 https://m.edsoo.ru/863eafec
AOGuotnueckue GpaKkTOpHI.
Jlaboparopuas padbota No
3. «Mopdonoruveckue
0COOEHHOCTH pacTCHUM
- Y3 pa3HbIX MECT 0.5 18.02. bubnuorexa [JOK
OOHUTaHHS. . 2026 https://m.edsoo.ru/863eb10e
Jlaboparopuas paboTa No
4. «BrnusHue cBeTa Ha
pPOCT M pa3BUTHE
YePEHKOB KOJICYCay
25.02. bubnmoreka [JOK
23 buotnueckue GakTops
2026 https://m.edsoo.ru/863eb348
OKOJIOTUYECKHE
04.03.
24 XapaKTePUCTUKHU 0.5
2026
TIOTTYJISITIHH.
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[TpakTruyeckas pabora No
2 «IloacuéT mIoTHOCTH
MOMYJISIINI pa3HbBIX

BHUI0B paCTeHHﬁ>>

CooOmrecTBa
11.03. bubnmoreka [JOK
25 OpraHu3MOB —
2026 https://m.edsoo.ru/863eb46a
OHOLIEHO3
06 DKOJIOTUYECKHUe 18.03. bubnuorexa [JOK
CUCTEMBI (3KOCHCTEMBI) 2026 https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTen
9KOCHCTEMBI.
01.04. bubnuorexa [JOK
27 DKOJIOTUYECKHUe
2026 https://m.edsoo.ru/863ebSfa
nupamuibl. CBolicTBa
skocucteM. Cykueccust
08.04.
28 [IpupoaHbIe SKOCHCTEMBI
2026
. AHTpOIIOTEeHHbIE 15.04.
9KOCHUCTEMBI 2026
buochepa —
22.04 bubnnoreka [JOK
30 rio0abHas YKOCHCTEMA
2026 https://m.edsoo.ru/863ebbSe
3emim
3aKOHOMEPHOCTH
29.04. bubnuorexa [JOK
31 CYyILIECTBOBaHUS
2026 https://m.edsoo.ru/863ebd16
ouocdepsr
1 UYenoseyecTBo B 06.05.
ounochepe 3emin 2026
CocymiecTBoBaHue
13.05. bubnuorexa [JOK
33 IIPUPOJIBI U
2026 https://m.edsoo.ru/863ebale
YeIIOBEUECTBA
PesepBHbIii ypOK.
” O06001IeHNE TEMBI 20.05.
«CoobrmiecTBa u 2026

OKOJIOTHYCCKHEC
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CUCTCMBD»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHON TPOI'PAMMBI

10 KJIACC

Kon
nposepsie
MOT'0
pe3yJabTat

a

IIpoBepsiemMble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

00pa3oBaTeILHON NPOrPaAMMBbI CpeIHEero 001ero odpa3oBanusi

ChopmupoBaHHOCTE 3HAHUW O MECTe W POJM OHOJOTHU B CHCTEME HAyYHOTO
3HaHUSI €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS; O BKJIAJIE POCCHUICKUX U 3apyOeiKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUN; (PYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa

AJI pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh coiepkKaHHe OWOJIOTMYECKUX TEPMHUHOB WM TMOHSATHM: >KU3Hb,
KJIeTKa, OpraHu3M; MeTabonu3M (oOMeH BelIeCTB M NPEBpaIICHHE SHEPruu),
romMeoctas  (camoperyisilus), ypOBHEBas  OpraHHM3alUsi KHUBBIX  CHCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOIYKIIHs), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U

pa3BuTHE

YMenune  u3naraTh  OMOJIOTMYECKHE  TEOpHHM  (KJIIETOYHAs,  XPOMOCOMHas,
MyTauuoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.J. BaBunoBa) u yuenus (o
LEHTpaxX MHOro0o0pa3us 1 MPOUCXOXKICHHs KylIbTypHBIX pacTenuit H.M. BaBuiosa),

OpCACIIATh I'PaHUIbI UX IPUMCHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BJIaZICTb MCTOAAMU HAYYHOT'O IIO3HAHHA B OuoJoruu (Ha6HI-OI[eHI/IC n
OIMHUCAHUEC KUBBIX CHCTCM, IIPOLECCOB H HBHGHHﬁ; OpraHu3anusa U ITPOBCIACHUC
OHOJIOTHYECKOrO SKCIICPUMCHTA, BBIABWIKCHUC I'MIIOTC3bI; BBIABICHHUEC 3aBUCUMOCTHU
MCXKAY HCCICAYCMbIMU BCJIIMYMHAMU, 00BsACHECHHE IMOJIYYCHHBIX PC3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB; YMCHHUC JCJIaTb BbIBOJbI

Ha OCHOBAHUU ITOJTYUCHHBIX peBy'J'ILTaTOB)

YMeHue BBIIENATh CYUIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPHOT U
9YKAapHOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
IIPOLIECCOB OOMEHa BELIECTB M IIPEBPALICHUS SHEPIMU B KIETKE, (HOTOCHHTE3A,

IUTACTHYECKOTO W DJHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
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OINIOAOTBOPCHUA, Pa3MHOKCHUA, HHIAWBHUAYAJIbHOI'O Pa3sBUTUA opraHusma

(oHTOTEHE3)

YMeHHe TPUMEHATh TOJNyYeHHBIE 3HAHWUA I OOBSCHEHHS OWOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, [UIS NPUHATHA IPAKTUYECKUX PELICHUN B IOBCEIHEBHOU

KU3HH B LelnsIX oOecredeHUs: OE30MaCHOCTH CBOETO 370POBbS M 3/I0POBBS

6 OKpPY>KaIOIIMX JIIOICH, COOMI0IEHNSI HOPM TPAaMOTHOT'O MOBEACHUS B OKpY’KaroIen
MPUPOJHON cpesie; MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUSA JOCTHUKCHHM
COBPEMEHHOM ouosorun U OMOTEXHOIOTHIA JUIst PalOHAIBLHOTO
IIPUPOIOIOIB30BAHUS
YMeHue pemarbh 3J€MEHTApHbIE T€HETHUECKHUE 3a/ladl Ha MOHO- U JUTHOpUIIHOE
7 CKpEILMBAaHNE, CLEIUIEHHOE HACceJ0BaHUE; COCTABIATH CXEMbl MOHOTMOPUIAHOIO
CKpELIMBaHUs ISl IPeICKa3aHMsl HaclleJOBaHUs IPU3HAKOB Y OPTraHU3MOB
) YMeHHe BBHINOJIHATH JIAOOPATOPHBIE M MPAKTHUECKUE pabOTHI, COOMIOIATh MpaBUiIa
npu paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 00OPYAOBaHUEM
YMeHue - KpUTUYECKHM  OLIEHHMBAaThb W HMHTEPHPETUPOBATh  HMH(OPMALUIO
9 OMOJIOTUYECKOTO  COJCpKAHMSA, BKIIOYAIOIIYI0 TICEBIOHAYYHBIC 3HAHUSA W3
paznuuHbix ucTouHUKOB (CMU, HaydHO-mOMyNsIpHBIE MAaTE€pHUAlIbl); ITUYECKUE
aCTeKThl COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOTUH, METULIMHE, ONOTEXHOIOTUN
YMeHue cosnaBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOLIEHMs, 00001as
10 OMOJOrMYecKyl0  HMH()OpPMAIMI0 W3  HECKOJIbKUX  HMCTOYHHMKOB, T'PaMOTHO
MCTIOJIb30BATh MOHATHIHBIN anmapar OHOJI0THA
11 KJIACC
Kon
nposepsie
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
Moro 00pa3oBaTeILHON NPOrPaMMBbI CpeIHEero 001ero odpa3oBaHusi
pe3yJabTat
a
ChopmupoBaHHOCT, 3HAHUKW O MECT€ U POJNM OMOJIOTMU B CHCTEME HAyYHOIO
1 3HAHUS €CTECTBEHHBIX HAyK, B DOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOM

KapTUHBI MUPA U HAyYHOTO MHPOBO33PEHMS; O BKJIAJE POCCUMCKUX U 3apyOEKHBIX
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y4€HBIX-OMOJIOTOB B Pa3BUTHE OMOIOTHH; ()YHKIIMOHATEHONW TPAMOTHOCTH YE€JIOBEKA

AJIg PCIICHUS )KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJiep)KaHUE OHOJIOTMYECKUX TEPMHHOB W TOHATUN: BUJ,
MOMYJISAUS, TEHO(MOH, OSBOJIONMS, IBIKYIIUE CHIBI ((aKTOpBI) SBOJIOLHNH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000pa3OBaHME, SKOJIOTHYECKHE (HaKTOPHI,
DKOCUCTEMA,  NPOAYLEHTBI, KOHCYMEHTBI, PEAYLEHTBl, LENH  IUTaHUS,

AKOJIOTHYECKas MUpaMuia, OMoreoreHo3, onochepa

YMeHue usnarate Ouosiorudyeckue Teopuu (3BoironuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOLMM), 3aKOHbI U 3aKOHOMEPHOCTHU (3apOjbIILIEBOTO
cxoncrea K.M. bapa, uepeoBanus INIaBHBIX HalpaBlIeHUH U ImyTel sBomonnu A.H.
CeseprioBa, yuenuss o O6uochepe B.U. Bepuaackoro), ompenensrs TpaHHIBI HX

MNPUMCHUMOCTH K )KUBBIM CUCTCMaM

VYmenue BJIAACTh MCTOAAMU HAYYHOI'O IIO3HAHHA B ouosorun (Ha6JIIO[[€HI/I€ u
OIMMCAHUC JKUBBIX CHCTCM, IPOLIECCCOB U ﬂBHGHHﬁ; opranu3anus U IPOBCACHUC
OHOJIOrNYECKOI0 OKCIICPUMCHTA, BBIABUIKCHUC I'MIIOTC3bI; BbIABJIICHUC 3aBUCHMOCTH
MCKAY HUCCICAYCMbIMU BCIIMYWHAMU, 00BsACHEHHE IMOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAaYYHBIX HOHHTI/Iﬁ, TGOpI/Iﬁ M 3aKOHOB; YMCHHUC JCJIaTb BbIBOJbI

Ha OCHOBaHUH MOJIY4YEHHBIX PE3YJIbTATOB)

YMeHne BBIIENATh CYIIECTBEHHBIC MPU3HAKH CTPOCHHSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISALUH, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOLIEHO30B H
HKOCUCTEM;  OCOOCHHOCTH  IPOLECCOB  HACIEICTBEHHOM  HM3MEHUYUBOCTH,
€CTECTBEHHOI0 O0TOOpa, BHUA000pa30BaHMsl, MPUCIOCOOIEHHOCTH OPIraHU3MOB,
JEWCTBUS SKOJIOTUYECKUX (DAKTOPOB HA OPraHM3MBI, TIEpeHOCa BEIIECTB M MOTOKA
SHEPrud B DSKOCHCTEMaX, AHTPONOIEHHBIX H3MEHEHUH B D3KOCHCTEMax CBOEH

MCCTHOCTH, KPYTOBOPOTa BEHICCTB U OHMOreOXMMHUYECKUX IOUKJIIOB B 61/10C(1)epe

YMeHue mNpuMeHSATh TNOJYYCHHbIE 3HAHUS s OOBSICHEHHS OHOIOTHYECKUX
MPOIECCOB U SIBJICHUH, JJII MPUHATUS MPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOM
KU3HM B 1EIAX oOecredeHuss Oe30MacHOCTH CBOEro 370pPOBbS M 3J0POBbS
OKPYXKAIOIIMX JIFOJIEH, COOJIIOCHUSI HOPM TPaMOTHOTO TOBEJCHUS B OKPYXKAIOIIEH
MPUPOJHON Ccpelle; TMOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTHKEHUM

COBpeMeHHOﬁ OHOJIOrUH JJIA palliOHAJIBHOI'O IIPUPOAO0ITI0JIb30BAHUS

VYmenue pemiatb 3JIEMCHTAPHBIC OMOJIOrTYeCKHUe 3aga4d, COCTaBJIATh CXCMBI

MepeHoca BEIIECTB U DHEPTUHU B HIKOCUCTEMaX (IIEMH MUTaHUs)

YMeHue BBHINOJHATH JIAOOPATOPHBIE M MPAKTHUECKUE pabOTHI, COOMIOIATh MpaBUiIa
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pu paboTe ¢ yaeOHBIM U J1a00PaTOPHEIM 000PYIOBAHHEM

YMeHue  KpUTUYECKHM  OLIGHMBAaThb W HMHTEPHPETUPOBATH  HMHOOPMALUIO

OHOJIOrNYECKOI0 COACPpIKaHUsA, BKIHOYAOMIYHO IICCBJAOHAYYHBIC 3HAaHUA U3

9 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-ITOMYJIsIpHBIE MaTepHUalibl); pacCMaTpPUBATh
r7100AbHBIE  JKOJIOTMYECKHE TMPOOJIIEMBI  COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO IO3HLIUIO
VYMeHne co3maBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOILIEHUs, 0000Imas

10 OMOJIOTHYECKYI0  MH()OPMALMI0O M3  HECKOJBKMX  HCTOYHUKOB, I'PAaMOTHO

HCITOJIL30BaTh MOHITHHNHBIN alrapar OuoJoruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

buonorus kak Hayka

1.1

buonorust — Hayka o xwuBoii npupoje. Ponp 6uonorun B GopMHUpOBaHUU COBPEMEHHOM

HaquOﬁ KapTUHBI MHUpPA. CucremMa OHOJIOTHYECKUX HayK

1.2

MeTtoabl TO3HAHUS JKUBOH IMPpUPOAbI (Ha6J'IIO,I[eHI/Ie, OKCIICPHUMCHT, OIIMCAaHUEC, UBMCPCHUC,

KHaCCI/I(bI/IKaI_[I/IH, MOJCIHUPOBAHUC, CTATUCTUYCCKAsA o6pa60TI<a ,Z[aHHBIX)

JKuBble cucTeMbl U UX OpraHr3anusa

2.1

JKusbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT u3yueHus: ononoruu. CBoicTBa GHOCHUCTEM

U UX pa3HoOoOpasue

2.2

YpoBHH  opraHu3auuud  OMOCUCTEM:  MOJEKYJISIPHO-T€HETUYECKUN,  KIETOUYHBIH,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUIOBOM, SKOCUCTEMHBIN, OrochepHbIi

XHUMHYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUYECKUN COCTaB KJIETKH. XUMHYECKUE 3JIEMEHTEL: MaKpOd3JIEMEHTBHI,
MHKpO3JIEMEHTHI. Boma u MuHepanbHble BemiecTBa. DYHKIMU BOJIBI M MHUHEPAIBHBIX

BelecTB B kietke. [lojnepxanue 0cMOTHYECKOTO OanaHca

3.2

benku. CoctaB u ctpoeHue 6e1KkoB. AMUHOKHUCIIOTHI — MOHOMEpHI OenikoB. Hesamenumblie
Y 3aMEHUMbIE AMUHOKHUCIIOTHL. AMHHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYpPBI O€IKOBOMA
MOJIEKYJIbl  (TepBUYHAs, BTOpUYHAs, TPETUYHAsT W UYETBEPTUYHAS CTPYKTYypa).
Xumuueckue cBoiicTa 6enkoB. buonornyeckue GyHKIMU OEIKOB.

@®epMmeHTHI — OMonorumyeckue karamu3aropel. CTpoeHue (epMeHTa: aKTUBHBIA IICHTD,
cyoctparHas crenuduuHocts. Kodepmentsl. Burtammubl. Otiawuust pepmMeHTOB OT

HCOPraHUMYCCKUX KAaTaJIN3aTOPOB

33

VYrneBojabl: MOHOCaxapubl (TIOK03a, pubo3a U 1e30Kcupud03a), Aucaxapuibl (caxaposa,
JIAKTO03a) M MOJUcaxapuabl (Kpaxmal, INIMKOTeH, IeJUT0n03a). buonornueckue GpyHKIuu
yIJIE€BOJOB.

Jlumuael:  TpUTIMUEPUABI, cTepouabl, Qochomunuael. ['mapoduisHO-THAPOPOOHBIE
cBoricTBa. buonornveckue ¢pynkuuu munuaoB. CpaBHEHUE YIIIEBOAOB, OCIKOB U JIMIUIOB

KaK UCTOYHHUKOB SHCPIruu

3.4

Hyxneunossie kuciotel: JIHK nu PHK. Hykneotuasl — MOHOMEPBI HYKJIIEMHOBBIX KUCJIOT.

Crpoenne u pynkun JHK. Crpoenune u pynkunn PHK. AT®: ctpoerne u pyHKIUN
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3.5

[uTosorust — Hayka o kierke. Kierounas reopusi. MeToasl n3ydeHus: KIETOK

3.6

Kierka xak OCeJI0CTHAA XUBasA CUCTEMA. O6H_[I/Ie IMPU3HAKH KJICTOK: 3aMKHYTAasd HAPYXKXHaAA

MeM6paHa, MOJICKYJIbL HHK KaK T€HETHYECKUM alrapar, CuCTc¢Ma CUHTE3a Oenka

3.7

Tunbl KJIETOK: JyKapuoTHdeckas u mpokapuotudeckas. (OcoOEHHOCTH CTPOCHHUS
pokapuoTuyeckoil kietku. Kierounast creHka Oaktepuii. CTpoeHHE 3YKapUOTHUECKOMN

kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOW U TPUOHOM KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TIUKOKAIUKC, MX (YHKIIHH.
[Ina3matuyeckas meMOpana, e€ cBoiictBa W ¢yHkiuu. L{uToruiasma u e€ opraHoHIBL
OnnomemOpaHHBIE OpPraHOWABI KJIETKU: JHAomiIa3marnueckas cers (OIIC), ammapar
I'onbmxn, nu3zocomsl. [1omyaBTOHOMHBIE OpraHOWIBI KJIETKH: MUTOXOHIPHH, IUIACTHBI.
[IpoucxoxxaeHne MUTOXOHIpHA U TuiacTua. Buabl miactua. HememOpanHbie opraHOUIbI
KIIETKH: PUOOCOMBI, KJIETOUHBIA IICHTP, PECHUYKH, KTyTUKU. DYyHKIUM OpraHOUA0B

KJIETKU. Brimrouenus

3.9

Snpo — perynsaTopHbli HeHTp KieTku. CTpoeHue sapa: saepHas 000J04YKa, Kapuoria3ma,

XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BEeHECTB B KJIETKE

H(HBHCI[GHTGHBHOCTB KJIICTKH

4.1

OOmeH BemiecTB, WIM MeTaboau3M. AccUMWIIIUSA  (TUTaCTHYECKUH OOMEH) U
TUCCUMMJIALINSA  (QHEPreTHYeCKuii OOMEH) — JB€ CTOPOHBI €IUHOr0 Ipolecca
Metabonu3ma. Twumbl oOMeHa BemiecTB: aBTOTPO(HBIH u rerepoTpodHbId. Posb

(bepMeHTOB B OOMEHE BEIECTB M MPEBPAILICHIH YHEPTUU B KIETKE

4.2

@®orocunte3. CBeroBas u TemMHOBas a3pl (orocunreza. Peakuuu ¢otocuHTe3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAYeHUE (HOTOCHHTE3a Ul KU3HU Ha 3emuie. BiusiHue
yCJIOBHHM cpenbl Ha (POTOCHMHTE3 M CHOCOOBI TOBBIMICHUS €r0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HAUCHHE XEMOCHHTEe3a IJIs KU3HU Ha

3emiie

4.3

OHepreTnyeckuii oOMeH B  KieTke. PacuienieHue  BeIECTB, BbIICIEHHUE U
aKKyMyJIMPOBAaHUE SHEPrUM B KJIETKE. OTalbl 3HEpPreTuueckoro oobmeHa. [nmkonwms.
bpoxenne u ero Buabl. KHCIOpPOOHOE OKHCIIEHHME, WIM KJIETOYHOE JIBIXAHHME.

D PeKTUBHOCTD YHEPTETHIESCKOTO 0OMEHa

4.4

Peakuun wmatpuuyHoro cuHte3a. [enernueckas unpopmauusa u JHK. Peanuszanus

reHeTUYeCKo uHpopManuu B KIeTKe. ['@HeTH4ecKHil KoJ U €ero CBOMCTBA.
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Tpanckpurnmust — wmarpuunblii  cuaTe3 PHK. Tpancmsamus — OwmocuHte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B GnocunTe3e Oenka

4.5

Heknerounsle ¢opmbl xu3HuM — BuUpychl. Mcrtopusi otkpeitus BupycoB (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS M KHU3HEACITEILHOCTH BUPYCOB. bakrepuodaru.
bosiesHn pacreHuid, JKHMBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMbIC BHpycaMH. Bupyc
ummyHonedpuuta yenoBeka (BHUY) — Bo3Oymutens CIIM/a. IIpodunaktuka

pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUI

PasmHoxeHue u HHAUBUAYAJIBHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounbnii muki, Wi KU3HEHHBIM mHKI KieTku. MHTepdaza m muros. Ilpomeccsr,
nporekaromue B uHTepdaze. Permkanus — peakuus marpuuHoro cuHteza JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIH HA0Op — KapUOTHIL. JIUMIONIHBIN U TarIONIHBINA
XpOMOCOMHBIE HaOoOphl. Xpomatuzsl. LluTonoruueckue OCHOBBI PAa3MHOXKEHUS MU
VHJVBHIyaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenue xnetku — muto3. Craguum mutosa. Ilpouecchl, mpoucxoasiiue Ha pasHbIX

cTagusiax MHUTO3a. buonornueckuii CMBICII MUTO3a

5.2

CDOpMLI Pa3MHOXKCHHUA OPraHHU3MOB!: Oecroyioe H  IOJIOBOE. Bunpr OecroJioro
Pa3MHOXKCHUA: JACJIICHHUC HaaBOC, ITIOYKOBAHUC OOHO- n MHOTI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BCTCTATUBHOC PA3MHOKCHHC. I/ICKYCCTBCHHOG KJIOHUPOBAHHUC

OpraHnu3MoB, €Iro 3HAYCHHUEC JIA CCIICKIIUU
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[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.
Meiio3. Cranuu menosa. [lpoueccsl, mpoucxoasimue Ha cTagusx meiosa. [loBenenue

XpoMOCOM B Meio3e. Kpoccunrosep. bHOI0Ornyeckuii CMbICI U 3HAaYEHUE MEN03a

54

I"ameTorenes — mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK Y KUBOTHBIX. [10JI0BEBIE Kemne3bl:
CeMEHHUKM © sAnYHUKH. OOpa3oBaHWE ¥ pa3BUTHE IIOJIOBBIX KIETOK — TaMmeT
(ciepmaro3ouy, SHIEKIeTKa) — crepMmaroreHe3 W ooreHe3d. OCOOEHHOCTH CTPOCHHUS

SIMIEKJICTOK U CIICPMATO30U/I0B. OHJ'IOI[OTBOpCHI/Ie. HapTeHOI‘CHCS

5.5

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE (IMOpHOTEHE3).
Dransl SMOPHUOHAILHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TaCTPYIIAIMS,
opranorenes. IlocTaomMOproHanpHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO DPAa3BHUTHS:
psiMoe, HenpsAMoe (JUYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (HaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3BuTue pacrenuit. OHTOreHe3 IBETKOBOT'O PACTEHHSI: CTPOSCHUE CEMEHH, CTauu

pa3BUTHS
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HaCJIe[[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BUTHS TeHETHKH. Bxian poccuickux u
3apyO0eKHBIX yYEHBIX B Pa3BUTUE T'CHETUKH. MeETOoAbl TeHETHKHU (TMOPHI0IOTHYECKUH,
LIUTOTCHETHYECKUH, MOJEKYJISIPHO-TeHETHYeCKUi). OCHOBHBIE TEHETHYECKUE TOHSTHS.

I'enermueckas CHUMBOJIMKa, UCIIOJIb3yEMasd B CXEMax CerIlII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HAcJIe[JOBaHMsI  IPU3HAKOB, YyCTaHOBIEeHHble [.  Menzaenem.
MounoruOpuiHoe ckpeuBaHue. 3aKOH €IUHO00pa3usi TMOpUAOB MEPBOrO IMOKOJICHUS.
[IpaBuno nomMuHUpOBaHUs. 3aKOH PaCIICIUICHHs MPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMET.
[TonHOE 1 HEMONIHOE JOMUHUPOBAHHUE.

JlurnOpunHoe CKpemBaHWe. 3aKOH HE3aBHCHMOTO  HACJEJOBAaHUS  IPU3HAKOB.
[{uToreHeTuyeckue  OCHOBbI  JUTMOPUJIHOTO  CKpELIMBaHHUS.  AHalu3upylouLiee
CKpeuiuBaHue. lcrnonp30BaHUE AHATM3UPYIOLIETO CKPEUIMBAHUS Ui ONpEleIeHUs

reHOTHIIa 0co0Hn

6.3

CueryieHHoe HacienoBaHue npu3HakoB. PabGora T. Moprana mno cremjieHHOMY
Haclle/IoBaHHIO TeHOB. HapylieHue clrenjeHus IeHOB B pe3yjbTaTe KpOCCHHIOBepa.
XpoMOCOMHasi TEOpUsL HAaclIeACTBEHHOCTH. | eHeTHuecKkue KapThl.

I'enetuka mona. XpoMOCOMHOE OIPENEICHUE 110JIa. AYyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omorameTrHsie U TeTCpOraMEeTHLIC OPraHu3MBbI. HaCJIeILOBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX

C I10JIOM

6.4

M3menuyuBoCcTh. Buabl M3MEHUMBOCTH: HEHACIEJACTBEHHAs M HacieAcTBeHHas. Poib
cp€abl B HeHaCHeHCTBeHHOﬁ HU3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MOI[H(bHKaHHOHHOﬁ
HU3MCHYNBOCTH. BapI/IaI_[I/IOHHHﬁ pAad 1 BapuallMOHHAasA KpuBasi. HopMa pC€aKuuu IIpUu3HaKa.
KonngecTBeHHBIE U Ka4eCTBEHHBIC IIpU3HAKK MW HX HOpPMa pPCaKIUU. CaoiicTBa

MOIU(DUKAITMOHHON H3MEHUYNBOCTH

6.5

HaCJIeZ[CTBeHHaH, WIN I€HOTUIINYCCKasl, U3MCHYUBOCTD. Komb6unaruBHass u3MEHUYUBOCTb.
Meii0o3 1 MOJ0BOM IpoliecC — OCHOBA KOMOMHATMBHOW M3MEHYMBOCTU. MyTannoHHas
u3MeHunBocTh. Knaccudukanus Mytanuil: reHHble XpOMOCOMHBIE, FTeHOMHBIE. HacToTa U
OpUYMHBL  MyTauuid. MyTtareHHble (QakTopbl. 3aKOH TI'OMOJIOTMYECKHUX pSAIOB B

HaclenacTBeHHon niMenunsoctu H.M. BasuioBa

6.6

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETHKU YEJIOBEKa:
IeHEAIOTUYECKUH, OJIM3HELOBbIH, UTOT€HETUYECKUH, OMOXUMHUYECKUI, MOJIEKYJISPHO-
reHeTndeckuil. CoBpeMEHHOE OIpEJe/IEHNE TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
FeHOTHIIMPOBAaHWE, B TOM uuciae ¢ mnomompro [IIP-ananu3a. HacnencrBeHHsble

3a001eBaHUs YCJIOBCKA: T'CHHBIC 60H63HI/I, 0one3Hu C HaCHeI[CTBeHHOﬁ
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MPEIpPacOI0KEHHOCTBIO, XpPOMOCOMHBIE Oone3Hu. Comarudeckue W TeHEpaTHBHBIC
MyTanud. [TpuHIATIEI 370pOBOT0 00pa3a KU3HU, TUArHOCTUKH, TPODUIAKTUKY U JICUCHUS
reHeTUYeCKUX  Oone3Heil. Menuko-reHeTH4eckoe KOHCYJIbTUPOBAaHUE. 3HAYCHUE
MEIUIIMHCKOW TEHEeTUKHU B MPEAOTBPAILCHUU U JIEYCHHH TE€HETUYECKUX 3a00JeBaHUI

YCJIOBCKAa

CGHGKHI/IH OpraHnu3MoB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenekius Kak Hayka U MpoIecc. 3apoxIACHUE CENIEKIIMU U joMecTukamus. Yuenue H.U.
BaBuiioBa o 1ieHTpax MPOUCXOKACHHUS U MHOTOOOpa3us KyJIbTYpHBIX pacTeHuid. LleHTpbI

IMPOUCXOKACHUSA JOMAIIHUX KUBOTHBIX. COpT, nopoaa, miraMm

7.2

CoBpeMeHHbBIC METO/BI CelNeKIMA. MacCOBbIii U MHIAMBHIYaIbHBIH OTOOPBI B CEJICKIIMU
pacteHuii u >KMBOTHBIX. OlleHKa SKCTepbepa. bBIM3KOpOACTBEHHOE CKpellMBaHUE —
uHOpuauHT. Yncras nuaus. CKpelMBaHUE YUCTHIX JIMHUH. ['eTepo3uc, uiu rudpuaHast
cwia. HeponcTBenHoe ckpemmuBanue — ayrOpuauHr. OTnanéHnas ruOpuam3anus u e
ycrnexd. VICKyCCTBEHHBIM MyTareHe3 U MOJIYyYEHHE MOMUIIONAO0B. [JOCTHKEHHS CeeKInn

paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buorexHonoruss kak oTpaciib NPOU3BOACTBA. | e€HHAs HHXKEHEpUsa. OTambl CO3JaHUS
pexombunanTHoi JIHK u Tpancrennsix opranuzMoB. Kierounas unxkenepus. Knerounsie
KYJIbTYpBHI. MukpoKIoHaNbHOE pa3MHOXKEHUE pacTeHHiA. Knonuposanue
BBICOKOIIPOJTYKTUBHBIX ~ CEIbCKOXO3SAMCTBEHHBIX  OpPraHU3MOB. OKOJIOTHUECKHE U

stryeckue mpoodsemsl. MO — rereTndaecku MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS

OBOJIIOLMOHHAS OMOJIOTUA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa JBONIONMU. [laJeOHTONOrMYECKHE: MOCIEIOBATEIHHOCTh OSBICHHS
BHUJIOB B ITaJICOHTOJIOTMYECKOM JIETOMHCH, TepexonaHbie ¢opMbl. buoreorpaduueckue:
CXOACTBO M paznuuue ¢ayH u (Grop MaTepuKOB U OCTPOBOB. DMOPHOIOTUYECKUE:
CXOACTBA M pa3iuuus SMOPHOHOB pAa3HBIX BHJIOB I[03BOHOYHBIX. CpaBHUTENBHO-
AHATOMUYCCKHE: TOMOJIOTHMYHBIC, AHAJIOTMYHBLIC, PYAUMCHTAPHBLIC OpraHbl, aTaBU3MBbI.

MOHGKy.HHpHO-6I/IOXI/IMI/I‘-I€CKI/I€I CXO0ACTBO MCXaHHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX
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MeTaboIMUYECKUX MMyTell Y BCeX OpraHu3MOB

1.2

OpomounonHas Teopus Y. JlapBuna. IlpeanochulkM BO3HHMKHOBEHMS JapBUHU3MA.
JIBIOKyIIIMEe CHIJIBI SBOJIIOLMU BHJIOB 10 JlapBuHY (M30BITOYHOE pPa3sMHOXKEHUE IIpU
OrPaHUYEHHOCTH PECYPCOB, HEOIpeAeIEHHasT N3MEHUYNBOCTh, OOphOa 3a CyIIECTBOBAHUE,

€CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckas Teopus 3Boitonuu (CTO) u ocHOBHbIE €€ M0J0KEHUS. MUKPO3BOIIOLUS.

HOHy.]IHLII/IH KaK €JMHHIa Buaa 1 3BOJIFOIIUHU

1.4

JBmwxyne cuiibl ((hakTOphI) HBOJIONUHM BHIOB B NMpHpOJE. MyTallMOHHBIN Mpouecc U
KOMOWHATHBHAS M3MEHYHBOCTH. [lomynsnnoHHbIE BOJHBI M jApeid reHoB. V3omsanus u
murpanus. EcrtecTBeHHBIH 0TOOp — HampaBisIOIUE  (Qakrop sBomonuu. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3BoJtonuu. IIpumepsl npucnocoOneHuit
y opraau3mMoB. ApoMOp(}HO3bI U HINOAATITAIIUH.

Bun wu BumooOpaszoBanme. Kputepum Buma. OcHoBHbIE (opMbl BUA000pa3oBaHUS:

reorpa(bnquKoe, 3KOJOIrH4€CKOC

1.5

MaKpOSBOHIOI_II/IH. CDOpMBI 3BOJIFOIIHUH: (bHJ'IeTI/ILICCKaH, JUBCPICHTHAsA, KOHBCPICHTHAA,

mapajjicibHasd. H€O6paTI/IMOCTI> 3BOJIIOIINH

Bo3nukHoBeHue u Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHay4HbIe MPEICTABICHUS O 3apOXKICHUM KU3HU. HaydHble rumnore3bl BOSHUKHOBEHHUS
KU3HM  Ha  3emuie:  a0uoOreHe3 ©  MaHCIEepMUs.  XHUMHYECKas  JBOJIOLMSL.
OKCIEPUMEHTAILHOE TOATBEPKIACHUE XUMHUYECKOW »dBoJoNuU. HavanbHble 3Tambl
ouonornueckor sBotonuu. ['mmoresa PHK-mupa. IlepBble KIIETKM M MX 3BOJIOLHMSL.

q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB

2.2

PasButne >xku3Hm Ha 3emse 1o odpaMm u nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oickas 3pbl. [laneos3oiickas spa U €€ mepuobpl: KeMOPUHUCKHUM, OPAOBHKCKHIA,
CUJIypUICKUM, JIEBOHCKUM, KAMEHHOYTOJbHBIA, MEepMCKUil. Me3030iickas 3pa U €€
MIEPUO/Ibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalinozoiickass 3pa u €€ mNepuojibl: MaJ€OreHOBbIA, HEOTCHOBBIM, AHTPONOTECHOBBIM.
XapakTepucTuKa KJIMMaTa M TIeojIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl IBOJIOLUN
PacTUTEIBHOIO U KUBOTHOrO Mupa. ApoMop}o3bl y pacTeHUil 1 )kuBOTHBIX. [losiBieHuMe,

PpacuBET U BBIMUPAHHUC I'PYIIIT J KUBBIX OPTraHU3MOB

23

Cucrema opraHM4ecKOrO MHUpa Kak OTpPakeHHE PBOJIOIUU. OCHOBHBIE CUCTEMATUYECKUE

IPYIIIBI OPraHU3MOB

48




24

OBontonUs  4elloBeKa. AHTpONOJIOrMs Kak Hayka. Pa3Butue mnpeacTraBieHUN o
MIPOUCXOXKACHUN dYelloBeKa. MeToabl m3ydeHus: aHTpornorene3a. CXOICTBAa W pa3ivyus
4eJIoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YETI0BEKa.

IBuwxyme cuibl  (akTopsl) aHTpororeHesa. HacneiacTBeHHass HW3MEHUHMBOCTh U
ecTecTBeHHBI 0TOOp. OOmIeCTBeHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUH Tpyna,

MBIIIJICHUE, PCYb

2.5

OcCHOBHbBIE CTaJUU U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAJIONMMUTEKH, YeIoBEK yMelbli,
UYenosek npsamoxoxpsammii, YenoBek Heanaepranbckuii, YemoBek pasymusiii. Haxonku
MCKOIIAEMBIX OCTAaHKOB, BpPEMS CYIIECTBOBAaHHUS, OOJACTh pPACIHPOCTPAHEHHSA, OOBEM

T'OJIOBHOI'O MO3r4a, O6p83 JKU3HH, 0Pyl

2.6

Yenoseueckne packl. OCHOBHBIC OOJIBIIME PACHI: €BPOICOMIHAS (E€Bpa3uiicKasi), HErpo-
aBCTpajouJiHasi (9KBaTOpHallbHAas), MOHTOJOWAHAs (a3UaTCKO-aMepUKaHCKas). YepTol
MPHUCTIOCOOJICHHOCTH TMPEACTABUTENCH YeTOBEUYEeCKHX pac K YCIOBHUSIM CYIIECTBOBaHUS.

EnunctBo uenoBeueckux pac. Kputnka pacuzma

OpranusMsbl 1 OKpyXKarolias cpeaa

3.1

OKonorus Kak HayKa. 3az(aq1/1 n  pa3aciibl 3OKOJIOI'HH. MeTtoapl AKOJIOTHYECKUX
HCCHGHOB&HHﬁ. DKOJIOTHYECKOE MHPOBO33PCHHUC. CpeI[LI o0uTaHUA OpraHu3MOB: BOJHAas,

Ha3€MHO-BO3AylIIHAA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckue ¢akropel. Knaccuduxamus sxonorndeckux (akTopoB: aOMOTUYECKUE,

OMOTHYECKHE U AHTPOIIOI'CHHBLIC. HeﬁCTBHe OKOJIOTHYCCKHUX (baKTOpOB Ha OpraHu3Mbl
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AbGuotnyeckue  (akTophl:  CBET, TeMIeparypa, BIaXHOCTh. DOTONEPHOIU3M.
[IpucnocoOneHusi OpraHu3MoB K JAeWCTBUIO aOuoTHueckux (akTopoB. buonoruueckue

PUTMBI

3.4

buornueckne  ¢dakrtopel. Buapl < OMOTHYECKMX  B3aUMOJCHCTBHN: KOHKYPEHLHS,
XMITHAYECTBO,  MApa3uTHU3M,  MyTyalim3M,  KOMMEHCanu3M  (HaxJIeOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIN3M, HEUTpau3M. 3HaueHUE OMOTUYECKUX B3aMMOJICUCTBHI

AJIL CYIIECTBOBAHUS OPIraHU3MOB B ITPUPOJHBIX COO6H_ICCTBaX

3.5

DKOJIOTUYECKHE XAPAKTCPUCTHUKU TIOITYJIAIHH. OcHOBHBIC ITOKAa3aTEIIN MOMmyJIAInHu:
YUCJICHHOCTDb, IIIOTHOCTB, POXAACMOCTb, CMCPTHOCTb, IIPHUPOCT, MHUIpPALH. I[I/IHaMI/IKa

YHUCJIICHHOCTHU IIOITYJIAIUHU U eé peryisaus

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

4.1

CoobmecTBo  opraHu3smMoB —  Owoneno3.  CTpykTypbl — OHOLIEHO3a:  BHAOBas,

IPOCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Bunbl-nomuHanTel. CBS31 B OHOIICHO3E
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4.2

Okonorndeckue cuctembl (dkocuctemsl). [loHsTHe 00 3KOCHCTEME M OHOTEOIeHO3E.
qDYHKLII/IOHaJH)HI)IG KOMITOHCHTBI 3KOCUCTCMBI: MPOAYUCHTbI, KOHCYMCHTBI, PCAYLICHTLI.
KpyroBopot BemecTB U MOTOK 3HEPTUU B 3Kocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. Ilumensle nenu u cetu. OCHOBHbBIE IOKA3aTeNM 3KOCUCTEMBI: Onomacca,
MPOAYKIMS. DKOJIOIMYECKUE MUPaMUIbL: POAYKLIUHU, YUCIEHHOCTH, Onomacchl. CBOMCTBa

9KOCHCTEM: YCTOMYUBOCTb, CAaMOpEryJisiiiysl, pazsutue. Cykueccus

4.3

[Ipuponnble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBI. Y pOo3KocucTeMbl. buonornyeckoe u
X034 CTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrop ycroitunBoctu skocucteM. CoxpaHeHHe OHOJIOTHYECKOTO

pa3zHooOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. ['panuiiel, coctaB u cTpykTypa Omocheps.
Xusoe BemecTBo u ero pyakun. Ocodennoctr dnocdepsl Kak rI00aTbHON IKOCUCTEMBI.
JlnHamMu4eckoe paBHOBecHe M oOparTHas cBs3b B Omocepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHYECKHE LHKIBI 3JIEMEHTOB (yriepoga, a3oTa). 30HAIBHOCTh OHOC(hEpHI.

OcHOBHbIE OMOMBI CyILIN

4.5

YenoseuecTBo B Onochepe 3emin. AHTpONIOreHHbIE U3MEHEHUs B Onocdepe. I modanbHbIe
IKOJIOTUYECKUE TIPOOIIEMBI.
OcHOBa pAalMOHAIBHOTO YIPaBIEHUS MPUPOIHBIMU PECYpPCaMH W HX HCIOJIb30BaHHUE.

JlocTrkeHusI OMOJIOTHH U OXpaHa MPHUPOIBI
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

*buonorwus, 11 kimace/ [Taceunuk B.B., Kamenckwmii A.A., PyorioB A.M. u npyrue /ITox pen. [laceunnka

B.B., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

*buonorwus, 10 kmacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u np.; [Tox penakmueit

[Taceunuka B.B. Akunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. HMHTepakTHBHBIC BUPTYaJIbHBIC JIA0OPATOPHBIC U MPaKTHUECKUE paboThl (edsoo.ru

2. VIHTepaKTHBHbIC METOIMYECKUEC MATEPUAIIBI TSI METOAMYECKON TIOICPIKKH 00pa30BaTEIbHBIX
opranusanuii (edsoo.ru)

3. Meroanueckue peKOMEHIANNHY 10 OPTaHU3AIMH U TIPOBEICHUIO OMOJIOTHYECKOT0 IKCIIEPUMEHTA
Ha ypokax 6uomnoruu (edsoo.ru)

4, MeTtoanueckue PECKOMCHAAIIHH 110 OpraHru3al U IMIPOBCACHUIO OHOJIOTUYECKOIO OKCIICPUMCHTA

Ha ypokax 6uomnoruu (1).pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. IlpoexT «Bcs Ouonmorusi» http://www.ebio.ru/index-1.html

2. buonorus. DnekTpoHHbIH yueOHuUK http://biologylib.ru/catalog/

3. buonorus. Cepliku Ha caiftel o 6uosnoruu http://biologylib.ru/catalog/
4. BupryanbHast oOpa3zoBareibHas Jadoparopus http://www.virtulab.net
5. MuaTepHet ypok https://interneturok.ru/

6. Sl uay Ha ypok Ouonioruu http://bio.1september.ru/urok/

7. CoBpemeHHble ypoku Ouosoruu http://biology-online.ru/

8. adopManmoHHO-CIIPaBOYHEIN pecypc mo ouonoruu http://www.cellbiol.ru/
9. buonoruyeckuii cinoBaph OH-JIalH http://www.bioword.narod.ru/

10. JIpeBHME HCKOMaeMbIe )KUBOTHBIE http://biodat.ru/

11. buonornyeckuii katanor http://www.ancientbeasts.ru/

12. 3oonorus s yaurens http://www .5zaklepok.ru/
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