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Pabouass mporpamma mo yde6HOMy mpenmety «buonorus» (6a30BbIii ypOBEHB)
(nmpeameTtHas obnacth «EcTecTBEHHO-HayUHBIE MPEAMETHIY) (Jajee COOTBETCTBEHHO —
nporpamMma no OMoJIOruM, OMOJIOTHS) BKIIFOUAET MOSICHUTENbHYIO 3aMKUCKY, COJCpKaHHE
oOydeHusi, IUIAHUPYEMBIE pE3yJbTaTbl OCBOECHMS MporpamMmbl IO OHOJIOTHUH,
TEMaTU4eCKOe TUIaHUPOBAHUE, TepeUeHb (Koan(UKaTop) pacripeneacHHbIX M0 Kiiaccam
MPOBEPSIEMBIX TPEeOOBAaHMM K PE3yJIbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTEIbHON
IPOrpaMMBbl CPETHEr0 O0IIET0 0OPa30BAHUS U HJIEMEHTOB COAECPKAHUS 110 OUOJIOTHH.

[losicHutenpHas 3amucka OTpakaeT OOIIMe LEeNU M 3a/Ja4d M3y4deHUs OMOJIOTHH,
XapaKTEPUCTHKY TMCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYEHHIO O0ydJaroluMUcH,
MECTO B CTPYKType Y4YEOHOIO IUIaHa, a TaKKe MOJIXOJbl K OTOOpY COAepKaHus, K
ONPEIEICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB.

Conepxxanue OO0ydeHHsS PpPACKPBIBAET  COJEP)KATEIbHBIE JIMHUH, KOTOpBIE
npeaiaraloTcsa sl 00sA3aTeNbHOTO0 M3YyYEHHs B KaXJIOM KIIACC€ Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus.

[InanupyemMble pe3yabTaThl OCBOEHHMS MPOrpaMMbl MO OHOJOTMU BKIIIOYAIOT
JUYHOCTHBIE, METANPEAMETHBIE PE3YyJIbTaThl 3a BECh MEpPUOJ OOYyYEHHs Ha YPOBHE
cpeaHero oouiero o0pa3oBaHus, a TaKKe MPEIMETHBIE JOCTHXKEHUS 00ydaroIlerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke TmporpaMMbl TI0 OHOJIOTHH TEOPETUUYECKYIO OCHOBY JUIS
ompeeeHUs] MOAX0A0B K (DOPMUPOBAHUIO COJCPXKAHUS Y4EeOHOrOo TpenMeTa
«buonorus» COCTaBHIJIH: KOHIIENTyaJIbHbIE MOJIOKEHUS OIr'oC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LEJeH, coiepKaHusl, pe3yabTaTOB 00yUYeHUs! U TpeOOBaHUM
K YPOBHIO TOJTOTOBKH BBIMTYCKHHKOB, MOJOXEHUS 00 OOMMX NENsIX W TPUHIIUMAX,
XapaKTEPU3YIOIIINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHETO O0IIIeTo 00pa3oBaHus B
Poccuiickoit @eaepaiinu, a Takke MOJOKEHUS O crienuuke OMOJIOruH, €€ 3HAYCHUU B
MO3HAHUU KMUBOU MIPHUPOIBI M 0OCCIICUCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO OOIIECTBA.
CoryacHO Ha3BaHHBIM TOJIOKEHUSIM OMpPEIeNIeHbl OCHOBHBIE (DYHKITMM TTPOTrPaMMBbI IO
OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo OWOJIOTMU JaeT MpeACTaBICHHE O IeNsIX, 00 oOIel cTpaTeruu
oOyd4eHHs, BOCIUTAHUSI W PA3BUTHS OOYyYarONIUXCs CPEICTBaMHM y4eOHOTO TpeaMeTa
«buonorusy, ompenenseT 00sA3aTENIbHOE MPEIMETHOE COJEpP)KaHHE, €ro CTPYKTYpY,
pacmpenenieHue 1Mo pasjiesiaM u TeMam, PpEKOMEHyEeMYI0 MOCIeI0BATeILHOCTh U3YUEHUS
y4eOHOT0 MaTepHraia ¢ y4eTOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOImMUXCS.

B mporpamme mo OHMOJOTHH TaKKe YUYMUTHIBAIOTCS TPEOOBAHUS K TIAHUPYEMBIM
JUYHOCTHBIM,  METAalpeIMETHBIM M  MPEAMETHBIM  pe3yjbTaTaM  OOydYeHHs



B (DOpMHPOBAHUM OCHOBHBIX BHUJOB YYEOHO-IIO3HABATENIbHON AEATEIbHOCTH/y4eOHBIX
JEUCTBUN 00YYAIONTUXCSI IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMS.

B nporpamme mo Oumosormm (10—-11 xmaccel, 0a30BBIE ypPOBEHB) peaaTn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YeHUM Ouosioruu, Onaromapss uYeMy B HeH
MIPOCMaTPUBAETCS HAMIPABICHHOCTh Ha Pa3BUTHE 3HAHMIA, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, LIEHHOCTHBIX OpHUEHTAIMi  JMYHOCTH,
AKOJIOTUYECKOTO MBIIIJIEHUS, TIPEICTABICHUNA O 3JJOPOBOM 00pa3e KU3HU U OEPEKHBIM
OTHOLIEHUEM K OKpYXaIlen NIpuponHou cpexpe. lloatomy Hapsagy ¢ u3ydeHUEM
0011e0MOIOTUYECKUX TEOPHUH, a TaKKe 3HAHUW O CTPOCHUM KUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOMIMX B HUX MPOLECCOB B IMpOrpaMMe Mo
OMOJIOTUU YJIEJICHO BHUMAHUE MCIOJIb30BAHUIO MOJYUYEHHBIX 3HAHWM B MOBCEIHEBHOU
KU3HU ISl pEIICHUS PUKIIAIHBIX 33]1a4, B TOM YUcie: MPOGUIaKTUKN HACIECTBEHHbIX
3a001€BaHUN YETOBEKA, MEAUKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTMUYECKH 11€TIECO00Pa3HOT0 MOBEACHUS B OKpY KaloLel PUPOIHOH cpefie, aHannu3a
BIIMSIHUASL XO3SAKMCTBEHHOW JESATENbHOCTH YEJIIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCHUCTEM. YCHWICHHE BHUMaHUS K MPUKIATHON HANpaBICHHOCTU
yueOHoro mnpeamera «buosoTHs» NPOAUKTOBAHO HEOOXOAMMOCTBIO O0OeCTeUeHUs
YCIOBHM JUIsl pElIeHHs] OAHOW M3 aKTyalbHBIX 3a7ad IIKOJBHOIO OHOJOTMYECKOIO
oOpa3oBaHMsI, KOTOpas Ipennosaraet (GOpMUPOBAHHUE Yy OOYYaIOUIUXCS CHOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHHSIM IMHAMUYHO PA3BUBAIOLIETOCS COBPEMEHHOTO MUDPA.

[Iporpamma 1o OWOJNOrUU SABISIETCS OPUEHTHPOM [UIsl COCTaBJICHHUS pPadOUYMX
IporpaMM, aBTOPbl KOTOPBIX MOTYT HPEIOKHUTH CBOM BApUAHT IOCIIEIOBATEILHOCTU
M3Y4YEHUsl U CTPYKTYpbl y4eOHOIro Marepuasia, CBO€ BUJEHUE MyTed (HOpMUPOBAHUS Y
oOyyvaroruxcst 10—-11 kmaccoB mMpeaMETHBIX 3HAHHWM, YMEHUHW W CIOCOOOB Yy4eOHOM
JESTeIbHOCTH, a TaKKe METOJUYECKHX pEHIeHUH 3aJad BOCIUTAHUS W Pa3BUTHUSA
cpencTBamu yueOHoro npeameta «buosorus».

buonorus Ha ypoBHe cpesiHero ooiiero o0pa3oBaHus 3aHUMAET BaxHoe MecTo. OH
obecrnieunBaeT (HOPMUPOBAHKUE Yy OOYUAIOIIUXCS MPEACTaBICHUNA O HAyYHOU KapTUHE
MUpa, pacIIpseT U 00001AeT 3HAHUS O )KMUBOU MPUPOJE, €€ OTIUUUTENbHBIX TPU3HAKAX
— YPOBHEBOH OpraHM3alMy M 3BOJIOLHH, CO3AAECT YCJIOBMS JUIS: MO3HAHUS 3aKOHOB
KUBOU MPUPOJBI, POPMUPOBAHUS PYHKIMOHATBHOW IPAMOTHOCTH, HABBIKOB 3JI0POBOI0
1 0e3omacHOro odpasa )KHU3HHU, 3KOJOTMUYECKOI0 MBIIIIEHHSI, IEHHOCTHOTO OTHOLIEHUS K
YKUBOU NPUPOJIE U YETOBEKY.

bonpiioe 3HaueHne OMOJIOTHMST UMEET TaKXKe JUIsl PEIIeHUsS BOCHHUTATENIbHBIX U
Pa3BUBAIOIIMX 3a/lady CPEAHETO OOIIero o0pa3oBaHUs, COIUATH3AIMN O0YUYaOIIUXCS.
N3yuenue Ononoruu obecrneuyrBaeT yclIOBUs Al (POPMUPOBAHUS HUHTEIJIEKTYyalbHBIX,
KOMMYHUKAITMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIBTYPHI,
CHOCOOCTBYET HMHTETpaldyd OHOJOTHYECKHX 3HAHWW C MPEJCTABICHUSMU U3 JIPYTHX
y4eOHbIX MPEIMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU U Treorpaduu. Ha3paHHbIe
MOJIOKEHHUSI O TMpelHa3HauYeHUH y4eOHOro npeamera «buosorusy) cocTaBWIIA OCHOBY



IUIS  ONpENEeNeHUs] TMOAXOAOB K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro COAEpIKAHMS,
MPEICTaBICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

Ot6op comepkanus yudeOHoro mpenmera «buonorus»» Ha 0a30BOM ypOBHE
OCYIIECTBJICH C MO3ULUN KyJIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM
oOyJaronuecs: J0JDKHBI OCBOWTH 3HAHMUS W yYMEHHMsS, 3HaYUMbIe i1 (HOPMHUPOBAHHUS
o0mIeil KyJbTyphl, ONpEACIIAIONIMEe TOBEICHUE YEJIOBEKa B OKPYXAlOIIel MPUPOIHON
cpene, BOCTpeOOBAaHHBIE B TOBCEAHEBHOW JKU3HW U TPAKTUYCCKOM NEATEIHHOCTH.
Oco0oe mMecTo B ATOM CHUCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI COICpPXKAHUS, KOTOPbIE
CIIy’)KaT OCHOBOM At (POPMHUPOBAHUS MPEACTABICHUI O COBPEMEHHOM E€CTECTBEHHO-
HAyYHOW KapTHHE MHUpPA M ILIEHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3aluy OMOJIOTHYeCKOro 00pa3oBaHMUsl.

CTpyKTypHpOBaHHE COJEpKaHUsI yueOHOTOo MaTepuaia B mporpaMmme o Ouosoruu
OCYIIECTBIIEHO C YY€TOM TPUOPUTETHOTO 3HAYCHHUS] 3HAHUN 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX JKMBOW TMPHUPOABI, O €€ YPOBHEBOW OpraHM3allud ¢ DBOJIOIUU.
B cootBercTBUM € 3THM B CTPyKType yueOHOro mpenmera «bHoIorusy BBIIEICHBI
Clenyrolmue cojepxarenbHble JguHuu: «buonorus kak Hayka. MeToasl Hay4HOTO
no3HaHus», «Kierka kak Omonormdeckas cucreMa», «OpraHusM Kak OHOIOTHYecKas
cucteMa», «CucreMa M MHOroo0Opaszue OpPraHUYECKOro MHpay», «IBOJIOLUUA KUBON
MPHUPOIBD, « IKOCUCTEMBI U MPUCYIITIE UM 3aKOHOMEPHOCTH.

Lens n3yuenus yuebnoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIaICHUE
OOy4JarlomMMHUCSl 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATFHOW OpTraHM3allld >KUBBIX
CHUCTEM pa3HOTO paHra W MpUOOpETeHHEe YMEHHUH WCIOIb30BaTh JTH 3HAHUS IJIA
IPaMOTHBIX JIEUCTBUN B OTHOIIEHUH OOBEKTOB YKHBOW MPUPOABI U PEIICHHUS Pa3IMIHbIX
YKU3HEHHBIX MPOOIeM.

Hoctmkenne  1end  u3ydeHuss  ydeOHoro — mpeamera  «buomorums» Ha
06a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a/1a4:

OCBOEHHE 00YYAIOIIUMUCS CHCTEMbI 3HAHUH O OMOJIOTUYECKUX TEOPHSIX, YICHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, TMpaBWiIaX, CIyXalldX OCHOBOH JJIs
dbopMupoBaHUs TPEICTABICHUNA O €CTECTBEHHO-HAYyYHOH KapTHHE MHUpPA, O METOoJax
HAy4YHOTO TTO3HAHMS, CTPOSHUH, MHOTOOOPa3HH U OCOOEHHOCTSX KUBBIX CHCTEM PAa3HOTO
YPOBHSI OpTaHW3aIliH, BBIJAIONINXCA OTKPBITHUSX W COBPEMEHHBIX HCCIICIOBAHMSIIX
B OMOIOTHY;

dopmupoBanne 'y  OOydYarOmMXCsi  TO3HABATENbHBIX, HHTEIUICKTYaIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce aHaIn3a JaHHBIX O MYTAX Pa3BUTHUS B OMOIOTHH
HAYYHBIX B3TJISIIOB, MACH W MOIXOJOB K M3YYCHHIO JKMBBIX CHCTEM DPAa3HOTO YPOBHS
OpraHu3aIny,

CTaHOBJICHHE y 00yUaromuxcs o0Imel KyabTyphl, PyHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE yMEHHMI OOBACHATH W OIICHMBATH SIBICHUS OKPYXKAIOUIETO MHpa KUBOU
IPUPOJIbI HA OCHOBAHUU 3HAHUH M OTBITA, MOJTYYCHHBIX NIPU U3yUECHUN OUOJIOTUN;

dopMupoBaHne |y OOy4alOUIMXCAd yMEHHM  WJUTFOCTPUPOBATH  3HAUCHUE
OMONOTMYECKUX 3HAHWA B TPAKTUYECKOW JEATEIHHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJIUIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;



BOCIIMTAHHWE YOEXKIEHHOCTH B BO3MOYKHOCTH IIO3HAHMSI 4YEJIIOBEKOM JKHBOM
MPHUPOJIBI, HEOOXOAMMOCTH OEpPEKHOTO OTHOLICHHSI K HEll, COOMIOICHUS ATUYECKUX HOPM
IpU [IPOBEICHUH OMOJIOTUYECKUX UCCIIEI0BAHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHMM JUIS TOBBIIIECHUS YPOBHSA
HKOJIOTMYECKOM KYJIBTYPHI, 111 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHUE NPUOOPETEHHBIX 3HAHMM W yYMEHHMH B IOBCEIHEBHOM >KU3HHU AJIs
OLICHKM IOCJIEJICTBHI CBOEW JEATEIBHOCTH MO OTHOIIEHHUIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 37I0POBBIO, OOOCHOBaHHME U COOJIOJICHHE Mep MNPO(UIAKTUKU
3a00JIeBaHU.

B cucreme cpegHero oOmero oOpasoBanus «buosorus», u3ydaemas Ha
0a30BOM ypOBHE, SIBIISIETCS 00SI3aTEIBHBIM yUYE€OHBIM IIPEIMETOM, BXOJSIIUM B COCTaB
MpeAMETHON 00s1acTh «ECTECTBEHHO-HAYYHBIE TPEAMETHD.

OO0miee yncao 4acoB, PEKOMEHAOBAHHBIX JJIA M3y4eHUs OUONOruu, — 68 4acos:
B 10 kitacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hefieno).



COIEPKAHUE OBYYEHMUA

10 KUIIACC

Tema 1. buoJiorusi Kak Hayka

buonorust xak Hayka. CBsi3p OMOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMH U
IpYTMMH €CTECTBEHHBIMU HaykKamH, (punocoduel, 3STUKON, 3CTETUKON U nipaBoM. Poib
Oouonoru B (POPMUPOBAHWU COBPEMEHHOM Hay4HON KapTuHbl Mmupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl MO3HAHUSA JKUBOM NpUPOJBl (HAONIOAEHHE, SKCIEPUMEHT, ONMCAHUE,
U3MepeHue, KiaccupuKalus, MOJEIMpPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Jemoncmpayuu:
llopmpemui: Y. JapBun, I'. Mengens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTObI TO3HAHUS )KUBOW IPUPOJIBI».

Jlabopamopnsie u npakmuueckue padoomoi:
[Ipaktruueckas padora Ne 1. «/cnonb30BaHue pazaMuHbIX METOJ0B PHU U3YUEHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cCUCTEMbI M HX OPraHU3ALUSA

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouonoruu. OTiamyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOH MPUPOJIBI.

CgoiicTBa OmocucTeM MW HX pa3zHooOpasue. YPOBHHM OpraHu3allud OHOCHCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPTAaHU3MEHHBIN, MOIYJIALMOHHO-BUI0BOM,
HKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHU ), OnOChEepHBIA.

Jemoncmpayuu:

Tabauywt u cxemor: «OCHOBHBIC PU3HAKK KU3HW», Y POBHU OPraHU3AIMH KUBOK
TIPUPOJIBD).

Obopyoosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. XuMn4ecKnid COCTAB U CTPOEHHE KJIETKH

XUMHAYECKAM COCTaB KJIETKA. XUMHYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boia 1 MUHEpabHBIC BEIIECTRA.

DYHKITUY BOIBI 1 MHHEPAJLHBIX BEIIECTB B KieTKe. [loaaepxanne 0CMOTHIECKOTO
Oananca.

benku. CoctaB u cTtpoeHue OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnumble ¥ 3aMeHUMBbIE aMUHOKUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYphI O€ITKOBOW MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. buomorndeckue GyHKIUN OSITKOB.

depMeHTH — OMosormueckue KaTtanmm3aTopbl. CTpoeHue (QepMeHTa: aKTHUBHBIN
IEHTp, cyOcTpatHas crnenuduaHoctsb. Kodhepmentol. Butamunbl. Otnuuust hepMeHTOB
OT HEOPTaHUYECKHUX KaTaTnu3aTOPOB.



VYrneBoapl: MOHOcaxapuibl (TJIOKo3a, prubo3a M Je30KcHpru003a), aucaxapuibl
(caxapo3a, 1aKkTo3a) ¥ oJicaxapuibl (Kpaxmall, IMKOTeH, 1eJUT0103a). buonornyeckue
(GyHKIMU yTIEBOAOB.

Jlvmuapr: Tpurnunepusl, Gochonmumuabl, crepounsl. [ uapodpunbHO-THAPOHOOHBIC
cBoiicTBa. buonormyeckue ¢yHkuuu nunuaoB. CpaBHEHUE YTIEBOJIOB, OEJIKOB U
JIUIINAJIOB KaK KICTOYHUKOB SHEPIUHU.

Hyxneunossie kucnotel: JIHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkiuu PHK. Bunst PHK. ATO:
CTpO€HHUE U (QYHKIIHH.

[utonorus — Hayka o kjeTke. Knertounas Teopusi — npuMep B3aUMOJICUCTBUS UIIEH
1 (haKTOB B HAYYHOM TIO3HAHUHU. METO/IbI M3yUCHUS KICTKH.

Krnerka kak uenoctHast uBas cucrema. OOmIMe NPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHass MmeMOpana, mosiekysibl JIHK kak renernueckuii ammapar, cucTeMa CHUHTE3a
Oenka.

Tunel KIETOK: dyKapuoTHueckas W mnpokapuotuueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckou kiuetku. Kiierounas crenka 6akrepuil. CTpoeHHEe 3yKapruOTUUECKON
kJeTki. OCHOBHBIE OTIUYHS PACTUTENHLHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIE€TOK — KJIETOYHAasi CTEHKa, TIIMKOKAINKC, UX
¢ynkuuu. Ilnasmatudeckass memOpaHa, ee cBoiicTBa M (PyHkuuu. Lluromnaszma u ee
opraHounibl. OmgHomemOpanHbie opraHouasl  kietku: OIIC, ammapar [onbaxw,
nu30ocoMbl. [loyaBTOHOMHBIE OpPraHOMJbl KJIETKH: MUTOXOHAPUM, TIJIACTUJIBI.
[Ipoucxoxaenre MUTOXOHAPUI U TacTul. Bunel mnactua. HememOpaHHbIe OpraHOU bl
KJIETKH: PUOOCOMBI, KJIETOUYHBIM IEHTP, HEHTPHUOIU, PECHUYKH, KIyTUKH. DyHKImu
OpraHoOUJIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropublii 1neHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIuiazMa, XpOMaThH, SAPHIIIKO. XPOMOCOMBI.

TpaHCOpT BEIMIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBanun, M. Illneitnen, P. Bupxos,
JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxina, K.M. bap.

Juacpammer: «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B HEKHUBOU TPHUPOAEH,
«Pacripenenenre XMuMAYECKUX 3JIEMEHTOB B ) KMBOU MPUPOJIE.

Tabauyvr u cxemvl: «llepuonuueckass TaOaMIAa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoseKkysbl Bonb», «buocunTes Oenkay, «CTpOCHHE MOJICKYJbI OCKay,
«Ctpoenue pepmentay, «Hykmennosbie kuciotel. JJHK», «Ctpoenune momnekynst ATDy,
«CTpoeHune »yKapuOTHYECKON KIEeTKW», «CTpoeHue KUBOTHOM KIETKW», «CTpoeHue
pacTUTENIbHOW KIIETKW», «CTpOCHHE MPOKAPHOTUUECKON KiIeTkn», «CTpoeHue siapa
KIIETKW», «YTIEBOABDY, «JIMmuIb.

Obopyoosanue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HAOIIOJICHU, W3MEpPEHUM, IKCIEPUMEHTOB, MHUKpOIpenapaThl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.



Jlabopamopnvie u npakmuyueckue pabomol:

JlabopatopHas padota Ne 1. «M3yueHue KaTaIuTHIECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTajlasbl).

Jlaboparopnas pabota Ne 2. «M3ydueHue CTpOeHUs KJIETOK PACTCHUH, KMBOTHBIX
1 6aKkTepuit O MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpErapaTax U UX OMHCAHUE.

Tema 4. ’KuzuenessTeJJLHOCTH KJIETKH

OOmen BemiecTB, Wi MeTabomm3M. AccUMWIAIUs (TUIACTUYECKHA OOMEH)
U JUCCUMWIALIMS (PHEpreTuueckuidi oOMEH) — JBE CTOPOHBI €AUHOTO TIpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB W HHEPrUM B MOHUMAHUU
MeTabonu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pons ¢epmeHTOB B
oOMeHe BEIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBasi ¢as3bl (oTocuHTe3a. Peaknuu porocuHTesA.
OddexTuBHOCTL (PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A IS J)KU3HU Ha 3emiie. Biausinue
yCJIOBUU cpenbl Ha (DOTOCHMHTE3 U CHOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTECHHUIA.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emJIe.

OHepreTuueckuii oOMeH B KieTke. PacuierieHue BelecTB, BBIJEICHHUE
U aKKyMYJIMPOBAaHHWE SHEPIUU B KJIETKE. DTambl YJHEPreTUUECKOTOo oOMeHa. ['nmukonms.
bpoxenne wu ero Buabl. KHCIOPOAHOE OKHCICHHE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

Peakiuu matpuyHoro cuntesa. I'enernueckas uapopmanus u JJHK. Peanuzamnus
reHeTH4eCKo uHpopManmu B KJIeTKe. [ eHeTHYecKWii KOJ ¥ €ero CBOMCTBA.
Tpanckpuniust — matpuubii cuaTe3 PHK. Tpancnsamus — 6uocunTes Oenka. DTarbl
tpaHcisiiuu. KonupoBanue aMmuHokuciot. Poias pubocom B OnocuHTe3e Oenka.

Hexnerounsie (opmbl xu3Hu — Bupycbl. WUcropust otkpeitus Bupycos (.U.
NBanosckuit). OCOOEHHOCTH CTPOEHHUSI U KU3HEHHBIA UK BUPYcoB. bakrepuodaru.
bosie3Hn pacTteHuil, KUBOTHBIX M YEJIOBEKa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
umMmyHoneuimta yenoBeka (BUY) — Bozoynurens CIINJa. O6patHast TpaHCKpUTIIHS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIEBAHUIA.

Jemoncmpavyuu:

Ilopmpemwi: H.K. Konbsuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvl: «Tunel mMTaHHS», «MeTabomm3my, «MUTOXOHAPHUSY,
«HepreTnueckuii  oOMeH», «Xioportacty, «®Porocunredy, «Crpoenme JTHK»,
«Ctpoenue u (QyHKUMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Kom»,
«Bupyce», «baktepuodarun», «CtpoeHue u xu3HeHHbIM 1ukia Bupyca CIIW]/la,
6akrepuodaray, «Permmukarus [JJHK».



Obopydosanue: wmoaenu-anmmkanun «Yapoenue JHK wu Tpanckpurnmumsy,
«buocunTes 6enka», «CTpoeHue KIETKN», Moaelb cTpyKTypsl JIHK.

Tema 5. PasmMHOKeHNe 1 MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB

KiteTouHbIi UKL, WM )KU3HEHHBIN UK Ki1eTKku. MHTepdasa u mutos. IIponeccsl,
nporekatoue B uHTepdaze. Pernmkanus — peakuuss matpuuHoro cunresa JIHK.
CrpoeHue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTUI. JIUTIIIONAHBIA U TarjIONIHBINA
XpOMOCOMHBIE HAOOphl. XpomaTuabl. LlUTOIOrMYECKHE OCHOBBI Pa3MHOXKEHUS
Y MHJIWBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jlenenue knetkn — Muto3. Cragun murtosa. [Iponeccel, mpoucxoasume Ha pa3HbIX
CTaIUIX MHUTO3a. bOJIOrMYecKui CMBICII MHUTO34.

[Iporpammupyemasi rubesb KJIETKH — aroITo3.

@opMbI pa3MHOXEHUSI OpPraHU3MOB: O€crojoe W IMojoBoe. Buawsl Oecrnosioro
Pa3MHOXEHUS: JEJICHHE HaJABOE, IIOYKOBAaHHME OJHO- M  MHOTOKJIETOYHBIX,
CHOpOOOpa3OBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHE
OpraHU3MOB, €r0 3HAYE€HHE VISl CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguum wMeiosa. IIpouneccel, mnpoucxondiiue Ha CTaausIX MeHosa.
[ToBenenne xpomocoM B Mmeinose. Kpoccunrosep. buonorndyeckuii CMbICT U 3HAYCHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa30BaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [losoBbie
JKeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cepmaTo3ouy, sifliekineTka) — crnepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SMIEKJIETOK U criepMaTo30ou10B. OnnoaorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(omOpuorenes). Jranbl AMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX:
npobOyeHue, racTpyisuusa, opraHorene3. llocramOpuonanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHATBLHOTO PA3BUTHS: TIPSMOE, HENMpsiMOe (JIMYMHOYHOE ). BiusiHue cpenpl Ha
pPa3BUTHE OPTaHU3MOB, (haKTOPBI, CITIOCOOHBIE BBI3BIBATH BPOKJIECHHBIE YPOJICTBA.

Poct n pa3zButue pacrennii. OHTOreHe3 [IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Jemoncmpayuu:

Tabnuyvst u cxemwvl. «DOpPMBI  Pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoiiHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3sMHOXKEHUE PACTCHUIN,
«Jlenenue kieTku 6akTepuin», « CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBD,
«Knerounsiii mukm», «Pemmkanus JITHK», «Mwutos», «Meno3y, «lIpsMoe u Henpsmoe
pazButue», «l'amMeToreHe3 y MIICKOMMUTAIOMMX W 4YeloBeka», «OCHOBHBIE CTaauu
OHTOI'CHE3a.

Obopyodosanue: MHUKPOCKOII, MUKpOTpenapaThl «CniepmaTo30uapl
MJIEKOMUTAIOIEroy, «Sliekierka MiekonuTaromero», «KapuoknHes B KieTKax
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KOpelllKa JyKa», MarHuTHas MoJeib-aniumkanus «Jlenenue xnetku», moxaens JJHK,
MOjieNIb MeTadazHOil XPOMOCOMBI.

Jlabopamopnuvie u npakmuyeckue paoomol:

Jlabopatopnas padota Ne 3. «HaGmtonenue MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIPEIapaTax».

JlaboparopHas pabota Ne 4. «/3yueHne CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax.

Tema 6. HacieaCTBEHHOCTh U U3MEHYHUBOCTH OPraHN3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3zButvs reHeTuku. Ponb nuromoruu
¥ SMOPHUOJIOTHH B CTAHOBJICHUH F€HETUKU. BKita poccuicKuX U 3apyOeKHbIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeTo/Ibl TeHETUKH (THOPUIOJIOTUYECKHUM, IUTOTEHETUYECKH,
MOJIEKYJISIpHO-TeHETHYEeCKU). (OCHOBHBIE TE€HETHYECKUE TMOHATHUS. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUsI TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHuenem.
MonorubpuiHoe ckpenMBaHue. 3aKoH euH000pa3usi THOPUIOB MEPBOTO MOKOJICHUSI.
[IpaBuiio 1OMUHUPOBaHUA. 3aKOH PACIICIUICHUS PU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT.
[TostHOE M HEMTOTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe ckpeuBaHue. 3aKOH HE3aBUCHUMOTO HAcJIeIOBaHUS IPU3HAKOB.
[lutoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIMBAHUA.  AHAIU3UPYIOIIEE
cKpenuBanue. Mcnoiib30BaHWE AHATM3UPYIOLIETO CKPEIIMBAHUA JUISI ONPENCICHUS
TeHOTHUIa 0COOH.

CuermieHHOe HacienoBaHue mnpuzHakoB. Pabora T. Moprana no cuenjieHHOMY
HaCJIeIOBaHUIO TeHOB. Hapylenue cuensieHns TeHOB B pe3yJIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHAas TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'enetnka mnoma. XpOMOCOMHOE OIpenesieHue moia. AYTOCOMbI W TOJOBBIE
XpPOMOCOMBI. ['0OMOraMeTHBIE U FreTeporaMeTHbIE OpraHu3Mbl. HaciienoBanue npru3HaKkoB,
CLEIUIEHHBIX C ITOJIOM.

N3meHnunBOCTh. BHbl M3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAsA. Poiib
Cpelbl B HEHACJIEICTBEHHOM HW3MEHYMBOCTH. XAapaKTEPUCTUKA MOAUPUKALMOHHOM
U3MEHUMBOCTU. BapuanumoHHBIA psAx W BapuanuMoHHAas Kpusas. Hopma peakuun
npu3Haka. KonnyecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBoiiCcTBa
MOJIU(PUKAIIMOHHOM U3MEHUUBOCTH.

HacnencTBennasi, wiM TEHOTHUNUYECKAas, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHUYMBOCTh. Mel03 U MOJIOBOM MPOoLecC — OCHOBAa KOMOMHATUBHON M3MEHYMBOCTH.
MyTanuonHass u3MeH4YuBOCTh. Kraccudukanuss MyTaluid: TEHHBbIE, XPOMOCOMHBIE,
reHoMHbple. Yactrota W mpuuMHBl MyTauud. MyTareHHble  (QakTophl. 3aKOH
TOMOJIOTUYECKUX PAIOB B HACIEICTBEHHOW n3MeHunBoct H.M. BaBuiiosa.

BuesnepHnas Haclie1CTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/Ibl TEHETHKU YEJIOBEKA!
reHeaJIOTUYECKUI, OJIM3HEIIOBBIN, IMTOTEHETUYECKUN, OMOXUMUYECKHI, MOJICKYJISIPHO-
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IFCHETHYCCKUM. CoBpemMeHHOe OTIpEJICIICHHE IeHOTHIIA: ITOJTHOI'CHOMHOE
CEKBEHHpPOBAHHWE, TI'E€HOTUIIMPOBAaHKME, B TOM 4ucie ¢ mnomorisio [II[P-ananu3a.
HacnencrBennnie 3a00JIeBaHMs YeI0BEKa: T€HHBIC 00JIE3HM, O0JIE3HHU C HACJICIACTBEHHOM
PEAPACTIONIOKEHHOCTBIO, XpOMOCOMHBIE Oojie3Hn. CoMaThueckue W T'eHepaTHBHbBIC
myTaruu. CTBONOBBIE KIETKH. [IpUHIUIIBI 340pOBOTO OOpa3a >KU3HU, JHUATHOCTHUKH,
npoQUIaKTUKA W  JIGYCHUS TEHETHYeCKHX Ooje3Hedl. MeauKo-reHeTH4ecKoe
KOHCYJIbTHUPOBaHKUE. 3HAUYEHUE MEIUIIMHCKOM M'eHETUKH B MPEAOTBPAICHUN U JICUCHHUH
IeHETHYCCKHUX 3a00JIeBaHNM YeJIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ge ®puz, C.C. Yerepukos, H.B.
Tumodeen-Pecosckuii, H.I1. Bapuos.

Tabauyvl u cxemvl. « MOHOTHUOPUIHOE CKPEIIMBAHHE M €TI0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PACHICIJICHHUS U €ro IUTOTCHETHYECKas OCHOBA», «3aKOH YHUCTOTHI
rameT», «JluruOpugHoe ckpemmBaHuey, «lutonorudyeckue OCHOBBI JAUTHOPHUIHOTO
CKpemuBanus», «Menos», «B3auMoIeNCTBUE aJUICNIBHBIX TI'€HOB», «l'eHeTrnueckue
KapThl pPACTEHHM, >XUBOTHBIX M 4YeJIOBeKa», «['eHermka mnona», «3aKOHOMEPHOCTH
HACJIEOBAHUsI, CUEIUICHHOTO C MOJ0M», «KapruOTHUIIbl YeIOBEKa U JKUBOTHBIX», « Buasl
U3MEHUUBOCTHY», «MonudukanmonHas wu3MeHYuBOCTh», «HacnenoBanue pesyc-
dbakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

Obopyoosanue:  MoJenU-amIuIMKaMl  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Henonmnoe  nomuHupoBanue»,  «lurnOpuagHoe  ckpeumBanue»,  «llepekpect
XpPOMOCOMY», MHKPOCKON W MHKporpenapar «Jlpo3zoduna» (HopMma, myTanuud (OpMbI
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

Jlabopamopnuie u npakmuyeckue pabomol:

JlaGoparopnas pabGora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO
U TUTHOPUIHOTO CKPEIMBAHUSA Y Ip030(UIIbl HA TOTOBBIX MUKPOIpENnapaTax.

JlabopatopHass pabota Ne 6. «M3ydyeHue MOAUPUKAIIMOHHON H3MEHYUBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOW.

JlabopatopHass pabota Ne 7. «AHanu3 MyTauui y Apo30(uiabl Ha TOTOBBIX
MUKpOITpenaparax.

[IpakTuueckas padota Ne 2. «CocTaBieHre 1 aHaIU3 POJIOCIIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekuys KaK HayKa U Mpolecc. 3apoKAECHUE CEIEKINHA U JOMECTUKALNS. Y YEeHUe
H./. BaBunoBa o 1eHTpax MpPOUCXOXKACHUS U MHOTO0Opa3us KyJbTYPHBIX PacTEHUH.
[{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOJbl CENeKUMU. MaccoBblii M HHIWBUIYaJTbHBIA OTOOPHI B
CEJEKIIMM pACTEHUH W KUBOTHBIX. OlEHKa »HKcTepbepa. bBIM3KOPOACTBEHHOE
cKkpeniuBanue — MHOpuauHT. Yucras nunus. CkpelMBanre YuCThIX JuHui. ['eTeposuc,
win rubpuaHas cuia. HepoacTBeHHoe ckpemyBaHue — ayTOpuauHr. OTaaneHHas
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rubpuauzanus u ee ycnexu. VICKyCcCTBEHHBIM MyTareHes3 U IMOJy4YeHUE MOIUILIOUIOB.
JlocTUKEHUS CeNEKIIMU PACTEHUH, Y)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib IPOU3BOJCTBA. | '€HHASI MHKEHEPHU. DTallbl CO3/JaHUs
pekomOunantHot JIHK wu Tpancrennbix opranu3moB. KierouHas uWHXeHepHUs.
Kinerounsle KynbTypbl. MUKpOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOTIPOJAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJOTHUYECKUE U
studeckue mpodnembl. [MO — reHeTHYEeCKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, U.B. Muuypum, I'.J1. Kapneuenko, M.®. MIBaHOB.

Tabauywl u cxemwl: KapTa «LIeHTpBI IPOUCXOKIEHUS 1 MHOTO00pa3Hsl KyJIbTYPHBIX
pactenmit», «llopoapl AOMamHUX JKUBOTHBIX», «COpTa KyJbTYpHBIX pPACTEHUN»,
«Otnanennas rubpuanzanus», «Padoter akanemuka M.®. UBanosay, «llomumninouausy,
«O0bekThl  OuoTexHoJorum»,  «KierouHele  KyJabTypbl W KJIOHUPOBAHHE»,
«KoHCTpynpoBaHue 1 NepeHOC reHOB, XPOMOCOM.

Obopyoosanue: MyJSKA TUIOJOB U KOPHEIUIOAOB JUKHUX (POPM M KYJIBTYpPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035MCTBEHHbBIE PACTEHHUS.

Jlabopamopnsie u npakmuueckue padoomoi:

Okckypeust « OCHOBHBIE METOJIBI M IOCTUKEHUS CENEKIMHU PACTEHUI U )KUBOTHBIX
(Ha CeJEeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN Y4YacTOK,
B TEIUTMYHOE XO35HCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC
1 gac B Henento, Bcero 34 yaca, U3 HUX 2 4yaca — pe3epBHOE BpeMsI.

Tema 1. IBorOMOHHAs OMOJIOTUA

[Ipennochuiki BO3HUKHOBEHHUSI 3BOJIIOIIMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPUS U
ee MecTo B Ouojioruu. BiusHue 3BONMIONMOHHON TEOPUM HA pa3BUTUE OMOJIOTHH U
JIPYTUX HayK.

CeuzerensctBa  sBosrouuu.  [lasleoHTONIOTHYECKHE:  MTOCIIEIOBATEIBHOCTD
MOSIBJIEHUSI BHUJOB B NAJICOHTOJIOTMYECKON  JIETOMMCH, TMEpPEXOJHbIe  (POPMBI.
buoreorpaduueckue: cxoacTBo u pazanune GayH u Gaop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U Pa3iIMuus SMOPHOHOB Ppa3HbBIX BHUOB
N03BOHOYHBIX.  CpaBHHUTENIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  aHAJOTUYHbIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX IMyTed Yy Bcex
OpraHU3MOB.

OBomonnonHas teopust Y. J[apsuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHHU3MA.
JIBUKyIIMe CHUJIbI 3BOJIIOIMU BUIOB 1O JlapBuHY (M30BITOUHOE pPa3MHOXKEHUE MPU
OrpaHUYEHHOCTHU pecypcos, HEOIpEAEIEHHAs U3MEHYUBOCTb, ooprba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).
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Cunrernueckas reopus 3osonu (CTO) u ee 0CHOBHbBIE TOJIOKEHUS.

Mukpossomonus. [lomynsanus kak equHUNA BUIA U 3BOJIIOLIHH.

JIBrkyuue cuibl ((hakTOphl) BOJIIOIUMU BUJIOB B TpUpoie. MyTallmoHHBIN npoliecce
Y KOMOMHATUBHAs U3MEHUMBOCTb. [omyIsiiioHHbIE BOJIHBI U ipeiid reHoB. M3omsuus u
MUTPALIHSL.

EctecTBennsliit 0TOOp — HampaBisomui GpaxTop 3Boonnu. DopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOIEHHOCT,  OpPraHM3MOB  Kak  pe3ysabTaT dBoiouuu. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun u BunooGpaszosanue. Kputepun Buga. OcHoBHBIE (HOPMBI BUI000PA30BAHMUS:
reorpauueckoe, 3KOJIOrHuecKoe.

MakposBomorusi.  PopMbl  3BONIONMU:  (puileTHYECKasl,  JIUBEPreHTHas,
KOHBEpreHTHas1, napauiesibHas. HeoOpatuMocTh 3BOIMIOLUN.

[IpoucxoxneHne OT HecNeNMAIM3UPOBaHHBIX TpenkoB. [Iporpeccupyromas
cnenuanu3anva. AJanTuBHAs pagualus.

Hemoncmpavwuu:

llopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. Bap,
2. I'ekkenw, @. Mromnep, A.H. Cesep1ios.

Tabnuyer u cxemwl: «Pa3BuUTHE OpPraHUYECKOTO MHUpPa Ha 3eMie», «3apObIIin
MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DPopMbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EctectBeHHBIN 0TOOpY», «MHOroo0Opasue copToB pacTteHuit», «MHorooodpasue mopo;y
KUBOTHBIX», «llomymsauum», «MyTalMOHHAs U3MEHUYMBOCTHY, «ApPOoMOpdO3bI»,
«nnoananranuny, «OO0Imas aereHepanus», «Brwkyiiyue cuibl 3Boonuny, «Kapra-
cxema wMapmpyrta nyremectsus Y. [lapsuna», «bopbba 3a cCylecTBOBaHHE»,
«IIpurcnoco6IeHHOCTh OpTaHU3MOBY, «I"eorpaduueckoe BUJ1000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAacKH, HaOOp
IJIOIOB U CeMsH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
mMozenb «OCHOBHBIE HAaNpaBlICHUS JBOJIOIUNY», oOObeMHas wmonenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MUCKOIMAeMbIX
KUBOTHBIX W pacTeHUi», Moenb anmaukanus «llepekpect XpomMocom», BIIaKHbIE
npenapatel  «Pa3BuTHEe HacekoMoroy», «Pa3BUTHE JISTYLIKW», MHUKpPOIpenapar
«JIlpo3zodunay (HopMa, MyTanuu (POPMBI KPBUTHEB U OKPACKHU TENA).

Jlabopamopnule u npakmuyeckue paoomol:

Jlabopatopnas pabora No 1. «CpaBHeHHME BHAOB 1O MOP(POJIOTUUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE )KU3HH Ha 3emJie

JloHaydHbl€ TIPEACTABICHUS O 3apOXKICHUM JKU3HA. HaydHble TUIOTE3bI
BO3HMKHOBEHUS XKW3HU Ha 3emiie: a0MOTreHe3 U MaHCIepMusl. XUMHUYECKash IBOJIFOLIHS.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BEILIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOJTBEPKIACHUE XUMUYECKOM 3BOMIOIMHY. HavyabHbIe 3Tanbl OMOJI0THYECKOM IBOTIOIUH.
I'mnoreza PHK-mupa. @®opMupoBaHue MEMOpPaHHBIX CTPYKTYpP U BOSHUKHOBEHHE
npoTOKJIETKHU. [IepBbie KileTKH U uX 3BOJOLUSA. DOPMUPOBAHUE OCHOBHBIX TPYIII JKUBBIX
OpPraHU3MOB.

Pazutne xwu3Hum Ha 3emie mo spam U nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickas 3pel. [laneo3olickas spa U ee nepuoabl: KEMOPUNUCKUIN, OPJIOBUKCKHM,
CIIYPUMCKHUM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30KcKast 3pa ¥ €€ MePUobl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

Kalino3olickas 3pa U ee nepuopl: MaJeOreHOBbIN, HEOT€HOBBIN, AaHTPOIIOTCHOBBIM.

XapakTepuCcTUKa KIMMara W TeOJIOTUYECKUX IMpoueccoB. (OCHOBHBIE 3Tallbl
HBOJIIOLIMU PACTUTEIBHOIO U KUBOTHOTO MHpa. ApoMop(d03bl Y paCTeHUMN U )KUBOTHBIX.
[losiBeHue, pacuBET U BBIMUPAHUE TPy )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MwHpa Kak oOTpakeHue HBomound. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBOJIIOLMS YEJIOBEKA. AHTPOIIOJOTWA Kak HaykKa. Pa3BuTHe mnpeAcTaBiICHHUN O
IIPOUCXOKICHUM YeJoBeKa. MeTonbl n3ydeHus antponorese3a. CXOoACTBa U pa3IvudMs
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETIOBEKA.

JIBwxyume cuibl ((pakTopel) aHTpororeHe3a. HacnencrBeHHas W3MEHYHBOCTH
U €CTeCTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 »W3HHU, U3TOTOBIICHUE OPYIUNA Tpy.a,
MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, UYeoBek
yMenbii, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTanbCKuil, YelnoBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BPEMS CYLIECTBOBAaHHUA, 00JAacTh pacnpOCTpaHEHMUs,
00BEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUSL.

UYenopedeckue packl. OCHOBHBIE OOJIBIIME pachl: e€BponeougHasi (eBpasuiickasi),
HErpo-aBCTpAIONAHAs (PKBATOpHUANIbHAS), MOHTOJOUIHASA (A3MATCKO-aMEPUKAHCKAs).
YepTbl NOPUCHIOCOOJICHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSIM
cyumectBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpayuu:

Ilopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyvt u cxemovl: «Bo3aukHOBeHHEe CONHEYHOM CHCTEMBD», «Pa3BuTHE
opraHuyeckoro  mupa»,  «PacturenpHas  KieTtka», <«OKUBOTHasi  KJIETKay,
«ITpokapuotnueckass kinetka», «COBpEMEHHAass CHUCTEMa OPraHUYE€CKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEJIOBEKOOOPA3ZHBIX 00E3bsSIHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOTMUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/pesHenmme moan», «JpeBHue momm», «llepBble  COBPEMEHHBIE  JIHOJINY,
«YenoBeyeckue pacb.
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Obopyoosanue.: mymnsiku «lIporucxoxaenne demoBeka» (OIOCTHI aBCTPAIOMUTEKA,
OUTEKAaHTPOIa, HEaHAepTalblla, KPOMaHbOHLIA), CIETKH WM M300pa)KeHUs] KaMEHHBIX
OpyAMii  TNEpBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIEephl,  pyOmia,  ckpedia),
reoxpoHojoruueckass Tabmuma, koyuiekuus «®DopMbl COXpPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U PACTCHUIN».

Jlabopamopnule u npakmuueckue paoomoi:

[Ipaktueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB pACTEHUH U
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcust « IBOIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIM KpaeBEqUECKU My3ei).

Tema 3. Opranu3mbl 1 OKpPY:KaOUIas cpeaa

OKOJIOTHsI KaK HayKa. 3aJadd W pasleibl 3KOJIOTMH. MeETonbl 3KOJOTMYECKHUX
MCCIIEI0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusA OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3yIIHAs,, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okosornueckue  (aktopel.  Knaccudukanmuss — 3KOJIOTMUECKHX  (PAKTOPOB:
abuoTnyeckue, OMOTUUECKHUE U aHTPONOreHHbIe. JleificTBre IKoIornyeckux (akTopoB Ha
OpraHU3MBl.

AbGunotnyeckue (QaxkTophl: CBET, TEMIlepaTypa, BIAXHOCTh. DOTONEpPUOAU3M.
[IpucnocoOneHust OpraHu3MoOB K JIEWCTBHIO a0MOTHYECKUX (pakTOpoB. buonorunueckue
PUTMBI.

buotnueckue ¢daktopel. Buabl OMOTHYECKHX B3aMMOJEHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 W ero Qopmel. [lapasutusMm, koomepauus, MYTyalu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHne OMOTHYECKUX B3aUMOACMCTBMM 1  CYIIECTBOBAaHUS  OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NOMysiuuu. OCHOBHBIE MTOKA3aTENN MOIYJISLUH:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTbB, IIPUPOCT, MUTpaLus. JJnHaMuka
YUCJIEHHOCTHU MOMYJISIUU U €€ PETYJIALHNSL.

Jemoncmpayuu:

TIopmpemeoi: A. I'ym6onpar, K.®. Pynbe, O. ['ekkens.

Tabnuyvt u cxemwvl: xapta «llpupomnble 30HBI 3emiu», «Cpeapl oOUTaHUS
opranu3sMoB»,  «®Doronepuoauzm», «llomymauum», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH TONYJISIITUU HHPY30puHu-Ty perabkuy», «IIuieBsie nemnm.

Jlabopamopnuie u npakmuyeckue padoomol:

Jlabopatopuass pab6ora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHH.

Jlabopatopuass pabora No 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.
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[Ipaktuueckass padora Ne 2. «llomcyeT MIOTHOCTH TNOMYJSIUUN pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo011ecTBa M DKOJIOTHYECKHE CHCTEMBI

CooOmectBo opranu3sMoB — OuoneHo3. CTpyKTypel OHOLIEHO3a: BHIOBA,
MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomuHantel. CBsi3u B OMOLIEHO3E.

Dkosoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHo3e.
QOYHKITMOHATBHBIC KOMIIOHEHTHI SKOCUCTEMBI: TTPOTYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BeniecTB 1 NOTOK 3HEPTUU B dKOcucTeMe. Tpoduueckue (MUIIEBbIe) ypOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MMOKA3aTeIu KOCUCTEMBI: Onomacca,
MPOIYKIUS. JKOJOTUYECKHE THPAMHIBI: TMPOMYKIIMH, YHUCIECHHOCTH, OMOMACCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYUBOCTh, CAMOPETYJIsiius, pazsutue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. DKOCHUCTEMa XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTPONIOTEHHBIE DKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO0IKOCUCTEMBL.
buonoruueckoe u Xx03iCTBEHHOE 3HAUYEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak (akTtop ycTOWYMBOCTH d3kocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO00pasus Ha 3eMIie.

VYuenue B.U. Bepuasckoro o ounocdepe. I'panulibl, cocTaB U CTpyKTypa 6Mocdhepsl.
XKuBoe BemectBo u ero (yHkmuu. OcobeHHOCTH Ouocdepsl Kak TII00ATBHON
’KOCHCTEMBI. /[uHamMuueckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BeriecTB 1 OHOre€0XUMHUYECKHE IIUKIIBI AIEMEHTOB (YIJIepoa, a30Ta).
3oHaBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBO B Omocdepe 3emin. AHTPONOTEHHBIE W3MEHEHUsT B Ouocdepe.
I'moGanpHbBIE KOJIOTHYECKHUE TTPOOIECMBI.

CocymiecTBoBaHe MPUPOJBI U yesoBedecTBa. CoxpaHeHre OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBA PalMOHATIBLHOTO YIPABICHUS MPUPOTHBIMU
pecypcamMu U UX UCTIONIb30BaHue. JlOCTIKEeHUsT OMOJIOTHHN B OXpaHa MPUPOIBI.

Hemoncmpayuu:

Ilopmpemwi: A J1. Tencnu, B.H. Cykaues, B.I. Bepnaackuii.

Tabauyvr u cxemor: «llumessle nenn», «bHOLEHO3: CcOCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llemun mnuTaHus», «OKojOrMyYecKass MUPAMUIAY,
«buocdepa u denmoBek», «IKOCHUCTEMA HIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOTO Jieca», «buoneno3 BogoeMa», «ArponeHos», «lIpumMepHbie aHTPONOTE€HHbBIE
BO3JCHUCTBUA HA TMpUPOAY», «BaxHeWlnme MCTOYHUKM 3arpsA3HEHHUS BO3ayXa
U TPYHTOBBIX BOJ», «llouBa — BakHeilmas cocrtapistomas Ouocdepbd», «DaKkTOpsI
nerpananuu nousy, «llapaukoBeiit 23GdexT», « PaKTOPbl PaTUOAKTUBHOIO 3arps3HEHUS
ouocdepny, «O61Iast ctpykTypa 6uocheps», «Pacnpoctpanenne xxu3Hu B 6nocdeper,
«O30HOBBIN 3kpan Ouocheps», «Kpyrosopot yriaepoaa B 6uochepe», «KpyroBopot
a30Ta B PUPOEN.
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Obopydosanue: Mojenb-anmiukanus «TunuyHaeie  OUOIEHO3B», repbapuit
«PactutenbHble cooOuiecTBa», Koyekuuu «buonenos», «Bpeautenn BakHEUIIUX
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYP», repOapuu M KOJUJICKIIMM PACTEHUW U >KUBOTHBIX,
NPUHAJIEKAIIME K PAa3HbIM DKOJIOTMYECKUMM TpynmnaMm OJHOro Bupaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUst OXpaHsIeMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TPOT'PAMMBI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUS

Cornacao ®I'OC COO ycraHaBIMBarOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHUS
oOyJarouMMucsi  MporpaMM  CpelHero  oOmero  o0pa3oBaHUsS:  JUYHOCTHBIM,
METaIpeMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3YyJIbTAaTOB OCBOCHUS IipeaMera «buomorus»
BBIJICJICHBI CJICAYIOIIME COCTABIISIONIME. OCO3HAHWE OOYYarOIIUMHCS POCCUNUCKOM
FPaXJAHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEICIICHUIO, HAJIMYNe MOTHBAIIUU K OOYYECHHIO OHOJIOTHH, IeJIeHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH HA OCHOBE KIFOYEBBIX IIEHHOCTEH H
HCTOPUYECKUX  TPaAWIUid  pa3BUTHS  OMOJOTMYECKOrO  3HAHUSA, TOTOBHOCTH U
CIIOCOOHOCTh OOYYAaOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JCATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, NPUCYIIMMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMS,
HaJU4Iue SKOJOTHMYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEIM M CTPOUTH
YKU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pE3yJbTAThl OCBOCHUSA mpeaMera «bHOJIOTHS»  JTOCTUTAKOTCS
B E€IUHCTBE YuyeOHOM U  BOCIHUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU
C TPAJULIMOHHBIMH POCCUHUCKHMH COLMOKYJbTYPHBIMU, MUCTOPUUYECKHUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, IPUHITBIMH B OOIIECTBE IpaBWIAMH H HOPMaMH
MOBEICHUSI W  CIOCOOCTBYIOT  MpOIECCaM  CaMOIIO3HAHWS, CaMOBOCIHMTaHUS
Y CAaMOPa3BUTHS, PA3BUTHS BHYTPEHHEHN MTO3ULINHU JIUYHOCTH, TATPUOTU3MA, YBAXKECHUA K
3aKOHY M TIPaBOINOPAJKY, YEJIOBEKY TpyJa M CTaplIEeMy MNOKOJEHHUI), B3aMMHOIO
YBOKCHUS, OCEPEKHOr0 OTHOUIEHUS K KyJIbTYpHOMY HACIEIUI0 U TPAJULMAIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoin deaepaiuu, Ipupoie U OKPYKAIOIIECH Cpee.

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOTo mpeaMera «buosorus» mg0JKHBI
OTpaXkaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEW TO3WUIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOIO OOINECTBA, pacCIIMpPeHUE >KU3HCHHOTO OIbITA M OIbITa
NEATEIbHOCTH B TMPOLIECCE peanr3allii OCHOBHBIX HANpaBJICHUNW BOCHUTATEILHOU
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaaaHcKoOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TIMO3UIIMK OOYYaroIIerocss KaK aKTUBHOTO U
OTBETCTBECHHOTO YJICHA POCCHICKOTO OOIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U
IPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESITENBHOCTH NPHU CO3TAHUM yUEOHBIX
IPOEKTOB, PEIICHNN YYEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBHIIIOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEIENATh COOCTBEHHYIO MO3MIMIO [0 OTHOUICHHMIO K SIBJICHUIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHUE YYHUTBIBATbH B CBOMX JIEWCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIOJEH C pa3HbIMU YOEXKICHHUSIMH, KYJIbTYPHBIMH LEHHOCTSIMHU M
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBHIMIOJHEHHS yUEOHBIX,
IIO3HABATEIbHBIX U HCCIEIOBATEIBCKUX 3a7a4, YBAKUTECIBHOEC OTHOLICHUE K MHEHUIO
OIIIOHEHTOB IIPHU 00CYKIEHNU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM ACATENBHOCTH;

2) NaTpMOTHYECKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaX)TaHCKONM WJIEHTUYHOCTH, NATPUOTHU3MA,
YBaXEHHUSI K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH mepena PonnHoi, ropaoctu 3a
CBOM KpaW, CBOWO PoauHy, CBOM A3BIK W KYyJbTYpYy, IIPOLUUIOE U HACTOSALIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIECAUIO M TAaMSTHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUHUCKUX YUYEHBIX B CTAHOBJICHHUE W Pa3BUTHE
OMOJIOTHUH, TIOHUMAaHWE 3HAYECHUSI OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaerHas yOeXIeHHOCTh, TOTOBHOCTh K Ciy>KeHH0 OTE4YeCTBY M €ro 3allluTe,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peEIICHUs,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JTUIHOTO BKJIAJIa B IOCTPOSHHUE YCTOHIMBOIO Oy IYIIICTO;

OTBETCTBEHHOE OTHOUICHHUE K CBOMM POJMTEIIAM, CO3JIaHUI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTENM CEMEWHOM KU3HU B COOTBETCTBUM C TPAIULMSIMU
HaponoB Poccuu;

4) 3CTeTHYEeCKOT0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas OCTETHKY ObITa, HAy4YHOTO
U TEXHUYECKOTO0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHWE SMOIIMOHAIBLHOIO BO3JCHCTBUS KUBOW MPUPOALI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TPOSIBIISITH
KaueCcTBa TBOPUYECKOM JTMYHOCTH;
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5) puzn4ecKoro BOCIIUTAHUS:

MOHMMAaHUE U peanu3als 3J0pOBOro M 0e30macHOro olOpas3a XKHU3HU (30pPOBOE
NUTaHUE, COONIOACHUE TUTHEHUYECKUX MPaBUI U HOPM, COAJIAaHCUPOBAHHBIN PEXUM
3aHATHHN U OTHABIXA, peryJisapHas Gpu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY M TICHXHYECKOMY
3JI0POBBIO;

MOHUMaHWE IEHHOCTH TPaBWUJI WHANBUIYATEHOTO U KOJJIEKTUBHOTO O€301TacHOTO
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JIOJIEH;

OCO3HaHWE TOCIEACTBUA U HENPUSATHE BPEAHBIX MNPUBBIYEK (yHOTpEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

6) Tpya0BOIro BOCIIUTAHMS:

TOTOBHOCTbH K TPY/y, OCO3HAaHNE IIECHHOCTH MacTepCTBa, TPYAO0TI00HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW H  COIMAIbHOM
HAIMpPAaBIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOATEIHHO
BBITNOJIHATH TaKyIO JESATEIIbHOCTD;

MHTEpEC K pa3nIuyHbiM cepaM TpodecCHOHATHHON AEATEeIBbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOP Oyayleil mpodeccuu U pearn3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KHU3HU,

7) IKOJOrMYeCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHUE K IPUPOJIe KaK NCTOUYHHUKY KU3HH Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIICHUE  YPOBHS  JKOJIOTHYECKOM  KYJIBTYpPhl: MPHOOpPETEHHWE  ONbITA
IJIAHUPOBAHUS MOCTYIIKOB M OLIEHKU WX BO3MOYHBIX TOCJIEACTBUU JJI OKPYKaArOIIEH
cpenpl;

OCO3HaHUE I100AJTLHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U ITyTel UX pelieHus;

CITOCOOHOCTh MCIIOJIB30BaTh MPUOOPETaeMble MPU M3YYCHUH OWOJOTUM 3HAHUS W
YMEHHUSI TIPH PEIICHUH TIPOOJIEM, CBI3aHHBIX C PallMOHAJIBLHBIM MPHUPOIOIIOIBE30BaHUEM
(cobOmroieHUe TMpaBwil TIOBEJCHUSI B TPUPOJIC, HAMNPABICHHBIX HA COXpaHEHUE
paBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATHE ACUCTBUM, IMPUHOCIIIUMX BPEI OKPYNKAKOUIEH MPUPOTHOU
cpene, yMEHHWE TMPOTHO3UPOBATH HEOJIATOMPHUATHBIC DKOJOTHMYECKHE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATH UX;

HAJIMYUE PA3ZBUTOrO HSKOJOTHMYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIbTYpHI,
ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA
MMHU B II03HABaTEJIbHOW, KOMMYHUKATUBHOM M COLUMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYAaCTHIO B PAKTUYECKOU JIEITEIbHOCTH YKOJIOTMYECKON HAIIPABIEHHOCTH;
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8) neHHOCTH HAYYHOIO MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIECTBEHHOW MpPaKTUKHU, OCHOBAaHHOTO Ha JHANIOTe KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJbTYpbl Kak CpeJlICTBa
B3aMMO/ICHCTBHS MEXY JIOAbMH U IMO3HAHUS MUPA;

MOHMMAaHUE cTienn()UKH OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B HOPMHUPOBAHUH
PAllMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO TMpEJCTaBICHUS 00
OKpY>KalollleM MHUpPE KaK O €IMHCTBE MPUPObI, YeOBEKa U O0IIecTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpOoOJIeM COXpaHEHUS MPHUPOJTHOTO
paBHOBECHS;

yOSXKICHHOCTh B 3HAUYMMOCTH OWOJOTHHM JUIS COBPEMEHHOW IUBUIIM3AIUH:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTUS MEIUIMHBI, CO3/aHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PeCypcHbIE MPOOJIeMbl Pa3BUTHUSL YEIOBEUECTBA,
MOWCKa MyTeW BBIXOJA M3 TJIOOATBHBIX HKOJOTMYECKUX MpoOieM U obecredeHus
nepexoja K yCTOWYMBOMY pPa3BUTHUIO, PAallMOHAIbHOMY HCIOJIb30BAaHUIO MPHUPOJIHBIX
pecypcoB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYCHHH OWOJOTUYECKUX 3HAHHUM B IEJSAX MOBBIIICHUS
oOmel KyJbTypbl, €CTECTBEHHO-HAy4HOW TpPAMOTHOCTH, KaK COCTAaBHOM 4acTu
(YHKIMOHAIBHOM IPaMOTHOCTH 00y4aroIuXcsi, POPMUPYEMOI IIPU U3YUEHUH OHOJIOTHH;
NOHMMAaHHE CYLTHOCTU METOJIOB ITO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH MCTIOJIB30BATh MOJTy4aeMble 3HAHUS JIJIsl aHAaTN3a U OOBSICHEHUS SBIICHUIN
OKpY’)KalolIero MHpa W MPOUCXONALUIMX B HEM M3MEHEHUH, YyMEHuEe JenaTb
00OCHOBaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (AKTOB W HMMEIOIIMXCS JIaHHBIX
C LEJBIO MOTYYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCIIOJIb30BATh OMOJIOTUYECKHE 3HAHUS JIJIS1 pELICHUS
po0JieM B PEaNIbHBIX )KU3HEHHBIX CUTYAlIUsX;

OCO3HAaHWE LEHHOCTH HAay4HOH JAesITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO 1€ATEIbHOCTh MHIANBUIyalIbHO U B TPYIIIIE;

TOTOBHOCTH M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHUMN 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mpornecce gocTukeHHs] TMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS OOYYArOIIUMHUCS
MIPOTPaMMBI 110 OMOJIOTUY HA YPOBHE CPETHETO O0IIero 00pa3oBaHus y 00yJarOIIXCS
COBEPIIICHCTBYETCS SMOIIMOHAILHBIA HHTEIJICKT, MPEATOIararomui chopMUpOBaHHOCTS:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BUACTh HATIPABIICHUS PA3BUTHS COOCTBEHHOM IMOIIMOHAILHOU chepbl, OBITh
YBEPEHHBIM B cele;

CaMOpETyJIMpPOBaHMsl, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTb 3@ CBOE MOBE/ICHUE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOLIMOHATBHBIM
M3MEHEHUSIM U TPOSIBISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHE MOTHUBAIlMH, BKIIOYAIONIEH CTPEMJIEHUE K JIOCTHKEHUIO LIEJIH
U yCIEXy, ONTUMH3M, WHUIHUATUBHOCTb, YMEHHE JIEMCTBOBATb, UCXOAS W3 CBOUX
BO3MOKHOCTEM;

SMITATHH, BKIIIOYAIOIIEH CHOCOOHOCTh ITOHMMATh SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro TPU OCYIIECTBICHUM KOMMYHHKAIIMH, CIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPauMBaTh OTHOIICHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBISATh MHTEPEC U pa3peiiaTb KOH(IUKTHI.

METAIIPEJMETHBIE PE3YJIBbTATBI

MertanpeameTHble pe3yJbTaTbl OCBOCHUA ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HauMMble s  (QOPMHPOBAHHS  MHPOBO33PEHHS  OOyYAIOIIMXCA
MEXIMCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayuyHble IOHATHSA, OTpa)Karolue
LEJIOCTHOCTh HAYYHOM KAPTUHBI MUPA U ClIEUU(PHUKY METOAO0B IMO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJICHHE, MPOLIECC, CUCTEMA, HAYYHBIN
(akT, NpPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOII0IeHUE, U3MEPEHUE, FIKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHbBIE, pEryJsiTUBHBIC), obecreunBaroIme
dbopmupoBaHrue (PYHKIIMOHAIBHOW TPAaMOTHOCTH M  COIMAJIBHOW  KOMIIECTCHIIUU
oOyuarommxcsl, CIIOCOOHOCTH 00yUaronmXxcs UCII0JIh30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MHPOBO33PEHUECKHME 3HAHWUS MW yHHUBEpPCAJbHBIC Yy4eOHBIC
JNEUCTBHUS B MMO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble Jornyeckue JeicTeus:

CaMOCTOSTENbHO (HOPMYJIMPOBATh U aKTyaJU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHUM 3HAHUN MPUEMBI JOTMUYECKOI0 MBILIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHU, KJIaccuukaiu, 00001IeH s ), pACKPBIBATH CMBIC OMOJIOTUYECKHUX
MOHATUH (BBIACNATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3M C JIPYTUMU
HOHATUSIMU );

ONpENENATh UENH IeATeIbHOCTH, 3aJaBas apaMeTpbl U KPUTEPUHU UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIIBHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCII0JIb30BaTh OUOJIOTMYECKUE MOHATHS ISl 0ObsICHEHUS! (PAKTOB U SBJICHHUM KUBON
PUPO/IBI;

CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 10 aHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B PACCMATPUBAEMBIX  SIBJICHHUSIX,
(opMyIMpPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPENCTBA I NPEICTABICHUS CYLIECTBEHHBIX
CBA3EH M OTHOILLEHUN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOT0 poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
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pa3pabaTbiBaTh IUIAH pEUICHHA TMPOOJeMbl C YYE€TOM aHajh3a HMEIOIINUXCS
MAaTEPUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACATEIBHOCTH, OLICHMBATH COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU NOCIEACTBUMN AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX PEATbHOr0, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIUIEHUE IPH PEIICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ncciieqoBare/ibCKue 1eCTBHA:

BJIQJIETh HABBIKAMHM YYEOHO-MCCIEAOBATENBCKOW M IMPOEKTHON JAESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss mpodseMm, o00JanaTh CIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITEIbBHOMY IIOMCKY METOAOB PEIICHUS NPAKTHUYECKUX 3aj7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCII0JIB30BAaTh PA3JIMYHbBIC BUJIbI IEATEIBHOCTH IO MTOJYYEHUIO HOBOTO 3HAHMS, €TO
UHTEpIIpPETaLNU, IPEOOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaLUAX, B TOM YUCIIE
IIPU CO3/IaHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB;

(opMHpOBaTh HAy4YHBIA THUI MBILUICHUS, BJIAJIETh HAYYHOM TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33J]a4H B 00pa30BaTEIbHOMN I€ATEILHOCTH
Y J)KU3HEHHBIX CUTYAlIUsX;

BBISIBJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a]1a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEUICHUs], HaXOAUTh apIyMEHTHI IS I0Ka3aTEIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJIyYEHHbIE B XOJE PEIICHUS 33Jaud pPe3yJbTaThl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LieJIEHAPaBIECHHBINA IOUCK IEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS
B ITPO(EeCCHOHAIIBHYIO CPEIY;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATENBHYI0O M MPAKTUYECKYIO O001acTH
AKU3ZHEJECATEIHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, MpeJiaraTb OpUTrHHAIbHbIE TOAX0/Ibl U PEIIECHUS], CTABUTD
npoOJIeMBbl U 33J1a4M, JOIMYCKAIOIUE aJIbTEPHATUBHbIE PEIICHHUS.

Pabora ¢ undopmanmeii:

OPUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHKAX HWHMOpMaiuu (TEKCTe ydeOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHON JTUTEpaType, OMOJIOTHYECKHUX CIOBAPSIX U CIIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MdaHHbIX, B VHTepHere), aHanM3upoBaTh UHOOpPMAIIHIO
Pa3TUYHBIX BUAOB U (OPM TIPEACTABICHHUS], KPUTUYECKH OTICHUBATH €€ JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;

(dbopMyIHpPOBATH 3aMPOCH] U MPUMEHSTH Pa3JIMYHbIE METO/IbI IIPU TTOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmMaIu, He0OXOIUMOM IS BBITIOJIHEHUS yUEOHBIX 3a/1a4;
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npuoOpeTaTh  OMBIT  HUCIOJb30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEpPUICHCTBOBATH KYJIbTYPY AaKTHBHOTO WCIOJB30BAHUSA PA3NUYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (POPMY MPEACTABICHUS OMOIOTUYECKON
uH(popManuu (cxemsl, TpaduKh, JUarpamMmbl, TaOJIUIIBI, PUCYHKHU U JIPYTOe);

HCIIOJIb30BaTh HAyUHBIN SI3bIK B KAUECTBE CPENICTBA MPH padoTe ¢ OMOIIOTHYECKOi
uHpoOpMalMel: MPUMEHITh XUMHUYECKHE, (PU3NYECKHE M MaTeMaTHYeCKue 3HaKH U
CUMBOJIBI, dbopMybI, ab0OpeBuartypy, HOMEHKJIATYpY, UCIIOJIB30BaTh U
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH;

BJIa/ICTh HaBBIKAMU PACMO3HABAHMS M 3alIUTHl WHGOpPMAIMU, UHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMmyHukaTMBHBIE YHHBepcaJbHbIe y4yeOHbIE JeiiCcTBHS
OO0menue:

OCYIIECTBIISITh KOMMYHHKAIlUMd BO BceX c(epax KU3HM, aKTUBHO Y4YacCTBOBATh
B JUAJOre WM JUCKYCCHU TIO CYIIECTBY OOCYXKTaeMoil TeMbl (yMEHHE 3a/JaBaThb
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUSI OTHOCUTEJILHO BBITIOJIHEHUS TpeJiaraéMoi 3aaud,
VYUTHIBATh MHTEPECH U COTVIACOBAHHOCTH IMO3HMIMKM APYTHX YYACTHUKOB IHAJIOTa WIIH
JUCKYCCHUN);

pacno3HaBaTh HeBEpOAJIbHBIE CPEeICTBA OOIIEHUS, IOHUMATh 3HAYEHHUE COIIMAIIbHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYallUid, YMETh CMsST4aTh
KOH(MIIUKTHI U BECTU TIEPETOBOPHL;

BJIQJCTh PAa3IUYHBIMU CHOCOOaMU OOIIEHUS W B3aWMOJCHCTBHUS, IOHUMATH
HaAMEpEHUsl APYTHX JIOACH, MPOSBIATH YBAXKHUTEIBHOE OTHOIIEHHWE K COOECEIHUKY
U B KOPpeKTHOU popme hopMyTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3IKOBBIX
CpPEICTB.

CoBMecTHAsI 1eATEJILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHAUBUAYaJILHON pabOThHI
IIPU PEIICHUU OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS
TPYIIOBBIX (DOPM B3aMMOICHCTBHSI PY PEIICHUH YIeOHOMN 3a/1auH;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JICUCTBUM C YIETOM OOIINX MHTEPECOB
¥ BO3MOXKHOCTEH Ka)I0TO YIeHA KOJIJICKTHBA,

MPUHUMATH 1IETTH COBMECTHOM JEATEILHOCTH, OPTAHU30BBIBATh U KOOPJAMHUPOBATH
JNEUCTBHS 10 €€ TOCTHXKEHUIO: COCTABJIATH IJIaH JECUCTBUM, PACIIPEICIISITH POJIA C YYETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4Y€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHJIbI B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTh  HOBBIE  TPOEKTHI, OIICHWBATh HWJEU C TO3UIMU  HOBU3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;
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OCYIICCTBJIATh NO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIUAaTUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranmsamnus:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS /IS BBIABJICHHS MPOOJIEM M UX pEelICHUs
B )KU3HCHHBIX U YUYEOHBIX CUTYaIUsAX;

BBIOMPATHh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 11EJIEBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAaX MO OTHOIIEHUIO K KUBOU MPUPOJIE, CBOEMY 3J0POBBIO U
3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIJISITh TO3HABATENbHYIO JEATEIBbHOCTh, BBISBISITH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJIEMbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacuupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OILICHUBATh MPUOOPETEHHBIH OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO IUPOKOW 3PYAUIIMU B Pa3HBIX
00JacTAX 3HAHWM, IMOCTOSHHO MOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJIETh HABBIKAMHU TMO3HABATEJIHHON pe(diIeKCHH KaK OCO3HAHUSI COBEPILAEMbIX
NEUCTBUAN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, MCIOJIb30BATh
npueMsbl pedaeKCHn 1Sl OLIEHKU CUTYallluH, BBIOOpa BEPHOTO PELICHUS;

OLICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HMX CHUKEHUIO;

NPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX [PU AHATIU3€E PE3YJIbTATOB ACSTEIBHOCTH.

IIpunsitue cedsi U APyrux:
MPUHUMATH ce0sl, TOHUMAsI CBOM HEJIOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MIPU aHAIU3E PE3YyJIbTAaTOB JIEITeIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUIUOKY;
pa3BUBaTh CIOCOOHOCTh MMOHUMATh MUP C TTO3UIIMH JIPYTOTr0 YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpamMmbl COO mo O6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenuduueckue s yuyeOHoro mpeamera «buonorus» HaydHbIE
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3HaHWS, YMEHHMS M  CIHOCOOBI  JEHCTBUHA IO  OCBOCHMIO, HWHTEpIpPETalUU
U NpeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JMYHBIX YYEOHBIX CHTyalUsX, a TaKXKe B peaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBsS3aHHBIX C Ouosorued. B mporpamme mnpeameTHble
pe3yabTaThl MPEACTABJICHBI IO TOAAM O0yUYEHHS.

[IpenmeTHbIe pe3yapTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPaXarhb:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyUYHOTO 3HAHHUS
€CTECTBEHHbBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHbI
MHpa U HAy4YHOI'O MHPOBO33PEHHUSA, O BKJIAJAE POCCUWCKUX M 3apyOekKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTUE OHMOJOTUH, (PYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa IS
pELIeHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpPbIBATH COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHI: KU3HBb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpaIllCHUE YHEPTUU), TOMEOCTa3
(camoperynsuus), ypoBHEBash OpraHU3alUsl *KUBBIX CHUCTEM, CAMOBOCIPOHU3BE/ICHUE
(penponykiusi), HacIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME Uu3Jaratb  OMOJOTMYECKHE TeOopuu  (KJIETOYHas, XPOMOCOMHAs,
MyTalMOHHAsl, HEHTpaIbHAsI JOTMa MOJIEKYJIsipHOI Onosorun), 3akousl (I'. Mennens, T.
Moprana, H.1. BaBuiioBa) u yueHus (0 LEHTpax MHOIO0Opa3usi U MPOUCXOKICHUS
KyJnbTypHbIX pacteHuil H.M. BaBunoBa), onpenensiTh TpaHUILIbl UX NPUMEHUMOCTHU K
KUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJAaMU HAay4YHOro [O3HaHUs B OWOJOruu: HaOI0JIeHNE
U OIHMCAHME JKMUBBIX CHUCTEM, MPOLECCOB M SBICHUH, OpPraHU3alus U IPOBEICHUE
OMOJIOTMYECKOr0 HKCIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTHU
MEXIYy UCCIEIyEeMbIMU BEJIIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yJbTaToB,
UCTIOJIb30BaHHBIX HAYYHBIX MOHSITHM, TEOPUH U 3aKOHOB, YMEHHE JeJlaTh BbIBOJIbI
Ha OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE TNPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMEHa BEIIECTB U MPEBPALLECHUS SHEPTUH B KIIETKE, (POTOCUHTE3A, IIJJACTUYECKOTO U
HHEPreTUYecKoro - oOMeHa,  XEMOCHMHTE3a,  MMHTO3a, Mel03a, OMIOAOTBOPEHUS,
Pa3MHOXEHUS, UHAUBUYJIbHOIO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);

yMEHUE TMPUMEHATh TMOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JIJIsl IPUHATUSA NPAKTUYECKUX PEIICHUI B MMOBCETHEBHON JKU3HU
C LIeJIbI0 0OecrieueHrs1 0e30IacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbS OKPYKAIOIINX JHO/ICH,
COOJIIOJIEHHUST HOPM TpPaMOTHOIO TMOBEJAEHUS B OKPYXKAWOIIEH MNpUpOIHON cpene,
NOHUMaHUE HEOOXOJAMMOCTH MCIOJIb30BAHUS JOCTUKEHUM COBPEMEHHON OHOJoruu
¥ OMOTEXHOJIOTUH AJI PallMOHAIBHOTO PUPOIOTIOIb30BaHMS;
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yMEHHUE pelaTh 3JIEMEHTapHbIe N€HETUYECKUE 3a7auld Ha MOHO- U JTUTHOpUIHOE
CKpEIlMBAaHUE, CILEIUICHHOE HacCJEeIOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHuUs JIs MPe/ICKa3aHus HACIEI0BAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJIHATH J1a00paTOPHBIE M MPAKTHUECKHUE pabOThl, COOMIOAATH MpaBUia
pHu paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYIOBAHHUEM;

yMEHUE  KpUTUYECKH  OICHUBAaTh U  HHTEPIPETUPOBATH  UHOOPMAIIUIO
OMOJIOTHYECKOTO COJEPKaHuUsl, BKIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUSA U3 PA3NTUYHBIX
HMCTOYHUKOB (CpeJCTBa MacCOBOM HH(pOpPMAIUHM, HAYYHO-TOMYJSIPHBIE MAaTepHAaIbI),
ATUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUW B  OMOJOTUH, MEAMIIMHE,
OHMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000Mas
OMOJOrHYecKyI0 MH(GOPMALIMIO U3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OMOJOTHH.

[IpeameTHble  pe3ysibTaThl  OCBOCHMS  yuyeOHoro mnpeamera  «buomorus»
B 11 KJ1acce 10KHBI OTPAXkKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHHBI
MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OHMOJOTMH, (PYHKIMOHAIBHOW TPAMOTHOCTH YeEJIOBEKa IS
pelIEHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBaTh COJAEPKaHUE OWOJIOTMYECKUX TEPMUHOB M TOHATHI: BUJ,
MOMYJISIUsA, TEHO(OHI, DBOJIIOIMUA, JBUXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
IPUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHUJA000pa30BaHUE, HJKOJOTHUECKHE (HaKTOPHI,
AKOCHUCTEMA, MPOAYIEHThI, KOHCYMEHThI, PEIYLEHTHI, IEMU MUTAHUS, DKOJIOTUYecKas
nipamMujia, OMoreoleHo3, ornocdepa;

yYMEHHUE H3J1arath OMOJIOrMYecKue TeopuH (3BoJrouroHHas Teopust Y. JlapBuHa,
CUHTETUYECKass TEOpUs DBOJIOLUMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K.M. bapa, depenoBanusi riaBHBIX HalpaBieHUN U myTeil sBomronuu A.H.
CesepuoBa, yueHuss o Ouocpepe B.M. Bepnaackoro), omnpenensitb T'paHULBl HX
MPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHUE BIAJIETh METOJaMU HAy4YHOrO TO3HAHUS B OWoJOTHM: HAOIIOICHUE
U OINHCAHHE J>KMUBBIX CHCTEM, NPOLECCOB U SBJICHUW, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIJIBIDKCHHE TUIIOTE3bI, BBISBIICHWE 3aBUCUMOCTH
MEXAY MCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3yJIbTATOB,
WCTIOJBb30BAaHHBIX HAyYHBIX TOHSTUW, TEOPUHA M 3aKOHOB, YMEHHE JelaTh BBIBOJIbI
Ha OCHOBAHHHM TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIETATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJSLUN, NPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOreOLEeHO30B
Y SKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIIEICTBEHHON U3MEHYUBOCTH, €CTECTBEHHOTO
oTOOpa, BU1000pa30BaHuUsl, TPUCIIOCOOJICHHOCTH OPTaHU3MOB, IEUCTBHUS YKOJIOTHYECKUX
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(GakTOpOB Ha OpraHM3Mbl, MEPEHOCA BEIIECTB M MOTOKAa JHEPrMU B JKOCHCTEMaX,
aHTPOTOTCHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH, KpYTOBOPOTa BEIIECTB U
OMOTCOXMMUYECKHUX ITUKIIOB B Ouocdepe;

YyMEHHE TMPUMEHATh TMOJNyYEeHHBIE 3HAHUS s OOBACHEHUS OMOJOTHYECKHX
MIPOIIECCOB U SIBIICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUIA B MIOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieueH s 0€30ITaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOUTUX JTIOICH,
COONIOICHUST HOPM TPaMOTHOTO TMOBEACHHMS B OKpYXalollel MpHpPOAHON cpene,
NOHUMaHUE HEOOXOAMMOCTH UCIIOJIb30BAHUS TIOCTUKEHUN COBPEMEHHOM OMOJIOTHH  JIJIst
paIoHaIBHOTO IPUPOIOTIOIB30BAHUS;

yMEHUE pelaTh 3JeMEHTapHble OMOJOTHYECKHUE 3aJadl, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U YHEPTUU B dIKOCHUCTEMaXx (1IeNH MUTAHHUS);

yYMEHUE BBINOIHATH Ja0OpATOPHBIE U MPAKTHYECKUE PabOThI, COOI0IaTh MpaBHUIIa
pu paboTe ¢ y4eOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTHYECKH  OIICHMBATh W  HWHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIePKAHUS, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IUYHBIX
UCTOYHUKOB (CpeICcTBa MAaccOBOM HH(OpMaIUU, HAYYHO-MOMYJSIPHBIE MaTepUaIb),
paccMaTpuBaTh MIOOATBHBIE YKOJIOTUIECKUE TTPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOUIEHHIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
Ononornueckyro MHGOOPMAILUIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
MOHSATUIHBIN arnmapaTt OMOJOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
HaumenoBanue
No KomauuectBoO OCHOBHEIE BUJIBI 1€ATEILHOCTH
paszeiioB U TEM [IporpammHoOe coaepkaHue
n/m 9acoB 00yYaroMxcs

y4eOHOTO NpeMeTa

Tema 1. buoJsiorus kak Hayka

YKUBOU ITPUPOIBI

npupoabl (HabmoneHue,
HKCIIEPUMEHT, OTHCaHNE,
U3MepeHue, Kinaccuduxanus,
MOJICJTUPOBAHHUE, CTATUCTUIECKAS
00paboTKa JTaHHBIX ).

1.1 | Buosnorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpsIBaTh coziepkaHue TEPMUHOB
HayK ¢ 00I11€CTBEHHBIMHU, TEXHUYECKUMU Y IOHSITUW: HAYYHOE MUPOBO33PEHUE,
U IpYyTUMH €CTCCTBCHHBIMM HayKaMH, Hay4YHas KapTUHA MUPA, HAyYHbI METO/,
dbunocodueit, peaurueit, STUKOM, UII0TE34a, TEOPpUsl, METOBI
ACTETUKOM 1 mpaBoM. Posib Oronoruu HCCICTOBAHMAL.
B DOPMUPOBAHUH COBPEMEHHOI HAYTHOIH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO M POJIb CPEAU APYTUX
KapTuHbl MUpa. Cuctema OMOJOTHYECKUX
€CTECTBEHHBIX HayK.
HayK.
[lepeuncnars pa3aesbl OMOJIOTUU
HCm :
%emo cnp au:lm M B COOTBETCTBUE C 00BEKTAMU HU3yUCHHUS.
opmpemoi. 1. lapsun, I'. Menpens, HaspiBaTh BaxxHENIINE OTPACIIH
H. K. Konenos, Jix. Yorcon n @. Kpuk. | g6 1orymeckix snammii n 3a7a4H,
Tabnuywl u cxemwvi: «MeTObI TO3HAHUS crosme nepen 6uonorneii XXI B.
YKUBOU TIPUPOJIBI»
1.2 | Meroasl mo3HaHUS | MeToabl MO3HAHUS JKUBOU PackpriBaTh conep:xaHnne TEpMUHOB

Y TIOHSITUWA: HAYYHBIA METOJ, METOJIbI
HCCJICJOBAHMA.

XapakTepu30BaTh OCHOBHBIE METObI
MIO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPECHUE,
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Jemoncmpayuu:

Tabauywl u cxemol: «MeTOABITO3HAHUS
KUBOU TIPUPOJIBI».

Jlabopamopnvie u npakmuueckue
pabomol:

[TpakTiaeckas padota Ne 1.
«/cnonp30BaHue pa3IuuHbIX METOJ0OB
MIPU U3YUYECHUH OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTatucTuyeckas 00paboTKa JaHHBIX

Hror

O 9aCOB IIO TCMC

2

Tema 2. JKuBble cucTeMBbI 1

X OpraHm3anus

2.1

buosiornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3yYEHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
KaK MpeMeT U3yueHus OUOoJIOTHH.
OTnu4ne KUBBIX CUCTEM

OT HEOPTaHUYECKOM MMPUPOJIBL.
CaoiicTBa OMOCHCTEM U UX
paszHooOpazue.

YPpOBHH OpraHu3anuu
OMOCHUCTEeM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJIETOYHBIM,
OpraHU3MEHHbIM,
MOITYJISIIUOHHO-BUIOBOU,
AOKOCUCTEMHBIN
(OMOTEOIICHOTUYECKHI),
orochepHbIH.

Hayxku, nzyvaroniyue 6uocucTeMsl
Ha pa3HbIX YPOBHSX OPraHU3alIUU.

PackpriBaTh conep:kaHue TEPMUHOB

U MOHATHUI: cucTeMa, OMOJI0rHuecKast
CUCTEMA, DIIEMEHTHI CHCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOWCTBA KHUBBIX CHCTEM,
oOMeH BeIIeCTB, Pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIECACTBEHHOCTD,
WU3MEHYHMBOCTb, Pa3IPAKUMOCTb,
DHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OHocucTEM).
XapakTepru30BaTh NPUHLHIIBI
OopraHu3aluyu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs YIIOPSAOYEHHOCTb,
CaMOPETYJISALNS, UEPAPXUYHOCTb.
IlepeuncnsaTs yHUBEPCAIBHBIE CBOMCTBA
JKABOT'0: €IMHCTBO XMMUYECKOT 0
COCTaBa, Pa3APaKUMOCTh, JBIKCHUE,
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Jemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKH KU3HUY, « Y POBHU
OpraHu3aIMU KUBOU TPUPOIBD».
Mopens monekynsl JTHK

rOMeOoCTa3, POCT U pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MEHSIOIIMMCS YCIIOBUSIM).
[IpuBOoAUTH IPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OpraHU3aIuu

Y CPaBHUBATH MIPOSBIICHUS CBOMCTB
YKUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE ITPOLIECCHI,
MpOTEKaloue B OMOCUCTEMAX:
O0OMEH BEILIECTB U MPEBPAICHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHUE,
caMOperyJisLus, pa3BUTHE.
Coburonath npaBuiia 6epexxHOTo
OTHOULIEHHUSI K KUBOU IIPUPOJIE

HToro yacoB nmo teme

1

Tema 3. XumMun4yeckuii cocTaB U CTPOEHHE

KJICTKHA

3.1

XUMHUYECKUU COCTaB
KkineTku. Bonma
Y MUHEPAJIBHBIE COJIN

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYCCKUE DIIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Bona n MuHEepaibHbIE BELIECTBA.
OYHKINY BOABI U MUHEPAIbHBIX
BenecTB B KieTke. [loganepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juacpammsl: «Pacnipenenenue

XUMHYECKHUX DJIEMEHTOB B HE)KMBOU

PackpbIBaTh copepkaHne TEPMUHOB

Y TIOHSATUH: 3JIEMEHTbI-OMOTEHBI,
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJIbI KaK JUIOJIb, BOAOPOIHBIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIIECTBA.

JloKka3bIBaTh €AUHCTBO 3JIEMEHTHOIO
COCTaBa KaK OJIHO U3 CBOWCTB KHUBOTO.
PacnpenensiTb XMMUYECKHE 31EMEHTBI
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npupozae», «PacupeneneHne XuMHIECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabnauyvt u cxemst.: «llepuoauyeckas
Ta0IUIa XUMHYSCKHUX JIEMECHTOBY,
«CTpOCHUEMOJIEKYJIBI BOJBDY

I10 rpy1uIiam B 3aBUCUMOCTHU

OT KOJIMYCCTBCHHOTO IIPCACTABUTCIILCTBA
B OpPraHU3MC; XapaKTCPHU30BaATh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISBISTH CBS3b MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIBI XUMHUYICCKOI'O
COCIUHCHUA U €T0 q)YHKLII/IHMI/I B KJICTKC

3.2 | benku. Coctas u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copepkaHue TEPMUHOB
CTpOEHHUE OEJIKOB AMUHOKHUCIIOTBI — MOHOMEPHI OEJTKOB. U TIOHATHI: OEITKU, TOTUMEDPHI,
He3ameHnMble 1 3aMEHUMBbIE MOHOMEPBI, AMUHOKHUCIIOTBI, TENTUAHAS
AMUHOKHCIIOTH. AMHUHOKHUCTIOTHBIH CBSI3b, IOJIUIIENTHL, ICHATypaLusl.
cOCTaB. YPOBHU CTPYKTYpbI OCITKOBOU XapakTepu3oBaTh O€JIKU KakK KJ1acc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUIA;
TPETUYHAS U YCTBEPTHYHAS CTPYKTypa). | KIACCH(PUIUPOBATH UX I10 CTPOCHUIO
XUMHUUYECKHE CBOMCTBA OEITKOB. (rmoOyJnisspHbIe U GUOPUILISIPHBIC OCIIKN),
buonoruueckue pyHKIMH OETIKOB. MIEPEUUCIISITh U XapaKTepU30BaTh
Jlemoncmpayuu: (GbyHKIIUU OCIKOB
Tabauywvt u cxemot: «CTpoeHue
MOJIEKYJIbI OETTKa».
Obopyodosanue: CBETOBON MUKPOCKOIIL,
MUKPOIpEnapaThl
3.3 | depmeHTHI — depMeHThI — OMOJIOTHYECKHE PackpsiBaTh conepkaHue TEPMUHOB
OuoNoTNYeCKHe KaTaJIn3aTOPHI. Y TIOHATUH: PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTaJIu3aToOphbI CtpoeHue pepMeHTA: aKTHBHBIN IIEHTP, | CyOCTpaTHas CeLU(pUIHOCTD,

cyocTparHasi Crielu(puIHOCTb.
KodepmenTtsl. BuraMuHBI.
Otnnuus GepMEeHTOB

KoepMeHTHI, OCJIKU-aKTUBATOPHI
1 OCJIKU-UHTUOUTOPHI.
VYka3pIBaTh OTINYMS (HEPMEHTOB
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OT HEOPTaHMYECKUX KaTaTN3aTOPOB.
JHemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
bepmeHTaY.

Obopyodosanue: 000pya0BaHNE

JUIsl IPOBEICHUS HAOIO0ICHUH,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yueHue
KaTATUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPE aMHJIa3hl

WM KaTaias3bl)»

OT HEOPTAaHUYECKUX KaTaIn3aToOpOB.
OOBACHATH poJib (PEPMEHTOB

B (O YHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIUHE,

B TOBCE/IHEBHOM KU3HH YeJIOBEKA

34

YrneBoapl. JIunuasl

VYTieBobl: MOHOCaxapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUU YTIIEBOIOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdomunu b, CTEPOUIHI.

IM'unpodunsHO-ruAPOodhoOHBIE CBOWCTBA.

buonoruyeckue GyHKIIMM JIUTUIOB.
CpaBHeHHeE yTIIeBO0B, OCITKOB

Y JTUTIAJIOB KaK HCTOYHUKOB DHEPTUH.
Jemoncmpayuu:

Tabnuywvl u cxemol: «YTICBOIB,
«JInmuaey.

PackpoiBath coniepkaHie TEPMUHOB

Y TIOHSTHH: YTJIEBOJIbI, MOHOCAXapHU/IbI,
T Caxapu/Ibl, TIOJMCaXapH/Ibl, TII0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JaKTO3a, MaJbTO3a, [EJUTI0NI03a
(k1eTyarTka), Kpaxmal, TITHKOTEH;
JUTTUBI, TPUTIUIEPHUIBI (GKUPBI, Macya),
dbochomunuabl, CTEpOUIBI.
XapakTepu3oBaTh yIJIEBObI,

JUTUBI KaK KJIACC OPraHUYECKHUX
COCIMHCHU.

KnaccudumumpoBats yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; IEPEUUCTATH (PYHKINUU
YTJIEBOJIOB U JIUIIHJIOB.
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Obopyodosanue: 060pya0BaHNE
JU1S1 IPOBEICHUS HAOIIOICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku u300pakaTb CTPOCHHE
MOJIEKYJI YTI€BOAOB, TUIUIO0B

3.5 | HykneuHoBble Hyxnennossie kucnorsr: JJHKu PHK. PackpriBaTh comepkanue TEPMUHOB
KHCIIOThL. AT® Hyxiieotnibl — MOHOMEpEI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAS
HYKJICMHOBBIX KUCIOT. CTpoeHuUe kucnora (JIHK), pubonyknennoBas
u pynkuuun JHK. Ctpoenue u pynkuu | kucnora (PHK), nykneorns,
PHK. AT®: ctpoenue u pyHKIHUU. MIOJIMHYKJICOTUHAS LEIIb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemui: JIx. Yorcon, ®@. Kpux, ¢bynkunn JHK (xpanenue u nepenaya
M. Yunkunc, P. ®paskiuH. HACJIEICTBEHHOW HH(POPMAIIHU); BUJIBI
Tabauyvt u cxemwi: PHK (undopmanmonnas, TpaHCIOpPTHAS,
«Hyxkneunossie kucnotsr; JJHK», pubocomanbHas); ageHo3uHTpudocdar
«buocunTes 6enka», «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoseKyiasl ATO». XapakTepu3upoBaTh HyKJIECUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCITUHEHHUS
MUKpOIpenaparsl Y HOCHUTEJIN HACJIEACTBEHHOM
UH(pOpMALIUH.
OTtMeyaTh 0COOEHHOCTU CTPOCHHUS
MOJIEKYJI HyKJIEMHOBBIX KucioT (JIHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTpOEHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEHHOBBIX
kuciaor, AT®
3.6 | Uctopus u MeTojsl [uTonorust — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

WU3YUYCHHS KIIETKH.
Kierounas teopus

Knerounas reopus — npumep
B3aUMOJCUCTBUS UAEH U (PaKTOB

Y TOHSITUN: KJIETKA, IATOJIOT U,
PACKpBIBATH COACPHKAHUE MOJTOKEHUMN
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B HAyYHOM ITO3HAHUH.
Mertoabl U3yuyeHus KIETKH.
JHemoncmpayuu:

llopmpempur:

A. JleBeHnryk, P. I'yk, T. [lIBanH,

M. Ilnennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUAIBHBIX KIIETOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTy9CHHBIC C TIOMOIIIHIO
CBETOBOTO U 3JIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPUHU.

[lepeunciaTh U XapaKTEpU30BaTh
OCHOBHBIE METO/IbI U3yUECHHUS KIETKH:
(IpUTOTOBIICHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUyTUpoBaHUE, KYJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

3.7

Kierka
KaK IIeJIOCTHAas
JKMBas CUCTEMA

Knerka kak nenocrtHas xuBas cUCTEMa.
OO61re Npu3HAKK KIETOK: 3aMKHYyTast
Hapy>kHas MeMmOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
3YKapUOTHYECKAs U ITPOKAPUOTUYECKASL.
Oco0EeHHOCTH CTPOCHUS
MIPOKAPUOTUYECKON KIIETKH.

Knerounas crenka 6akrepuit. CTpoeHue
JYKApUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYHS PACTUTEIBHOM, JKUBOTHOM

U rpuOHO KiteTkH. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIIETOUHAS CTCHKA,
TJIMKOKAJIUKC, UX (PYHKIUU.
[TnazmaTuueckasimeMOpaHa,

PackpeiBaTh conepkaHue TEpPMHUHOB

Y TIOHATUH: KJIETKU (3yKapuOTHYECKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIH,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOLIUTO3), K301IUTO3, KIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MEXy CO00
HYKapUOTHUYECKUE U MPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUN U TpHOOB
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€€ CBOMCTBA U (DYHKIIHH.
JHemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yk,

T. [lIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHUE
AYKapUOTHUYECKOH KIEeTKN», « CTpoeHue
KABOTHOM KJIETKN», « CTpoeHUe
pacTUTENBHOU KIIEeTKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M 0AKTEPUATBLHBIX KJIETOK

3.8

CrpoeHnue
YKAPUOTHUUYECKOMN
KJIETKU

[MuTonnasma u ee OpraHou/Ibl.
OnHnoMeMOpaHHbBIE OPraHOUAbI KJIETKU:
OIIC, anmapar I'oybaku, TU30COMBI.
[TomyaBTOHOMHBIE OPTaHOU/IbI KIIETKU:
MUTOXOHJIPUH, TUTACTHUIBI.
[TpoucxoxaeHrne MUTOXOHAPUI

v miactua. Buael nnactu.
HememOpanHbIe OpraHONIbI KJICTKH:
pHUOOCOMBI, KJICTOYHBIA IIEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPraHOUAO0B KJIETKH.
Bxurouenus. Anpo — perysssToOpHbIii
1eHTp kieTku. CTpoeHue sajpa: siaepHas
0001049Ka, KapuoIuIa3Ma, XpOMaTHH,

PackppiBath copepkaHue TEPMUHOB

Y TIOHSTHIA: ITUTOIIIa3Ma, OPTaHOW/IHI,
suomazMaruaeckasceTs (J11C),
anmapat [ oJIbKH, TM30COMBI, BAKyOJTb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOYHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpoMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPHOTHICCKOMN
KJIETKU TI0 N300paKEeHUSIM

¥ Ha MHKpOIIpenaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcropT
BELIECTB B KIIETKE.

Jemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yxk,

T. [lIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywl u cxemovr: «CTpoeHue
3YKapUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKN», « CTpoeHUE
PacCTUTENIBHOU KIETKW», «CTpoeHune
POKAPUOTUUYECKON KIIETKIY,
«Ctpoenue sapa KIETKI.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnwie u npakmuueckue
pabombol:

Jlabopatopnas pabora Ne 2. «3yuenue
CTPOEHUS KIIETOK PACTEHHI, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpEnapaTax U UX OMHUCAHHE)

KJIAaCCU(DUITMPOBATH OPTaHOU/IBI

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
nByMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKIOTO
OpraHoujia B KJIEeTKe.
XapakTepu30BaTh KJICTOYHOE AIPO KaK
MECTO XpaHEeHHsI, iepenayn (yIBOCHUE
XpOMOCOM) U peau3aluu
(TpaHCKpHUIILIKS ) HACIEICTBEHHON
UH(GOpMaIIUU KIETKH.

[lepeuucnsiTh 1 OMUCHIBATH KOMIIOHEHTHI
a5pa U uxX (QyHKINH;

CxemaTHuHO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJIOTMYECKOE 3HAYEHUE
TpaHCIIOPTa BEUIECTB B KJIETKE

Hroro yacoB no teme 8

Tema 4. ’KuzHeaeaATeJJbHOCTD KJIETKH

4.1 | OOMeH BelIecTs. 2 OOMeH BelecTB, WK META00IU3M. PackpriBaTh cosiepxaHue TEPMUHOB
[InacTtuyeckuii Accumuitsiuus (TIacTU4ecKuil o0OMeH) Y TIOHATUH: OOMEH BEIIECTB U
obmeH. doTocuHTE3. U TUCCUMMWIISIIMS (SHEPTeTUUECKUN IpeBpalleHle SHeprun (MeTaboInu3Mm),
XeMOCHUHTE3 00OMEH) — JIB€ CTOPOHBI €AUHOTO aCCUMWJISALIUS, IIJITACTUYECKUN OOMEH,
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npoliecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B IOHUMAaHUH MeTabon3Ma. THUIIbI
oOMeHa BeIIEeCTB: aBTOTPO(DHBIIH

u rerepoTpodHsIii. Poias pepmenTon
B OOMEHE BEIIECTB U MPEBPALICHUU
SHEpruu B KieTke. DOTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpespl
Ha (DOTOCUHTE3 U CITOCOOBI MOBBIIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 5KU3HU Ha 3emuie.
Jemoncmpayuu:

Ilopmpemwi: K. A. Tumupszes.
Tabauyst u cxemul. «XJIOPOILIACTY,
«DOTOCUHTES»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, IEPeHOCUYUK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MIPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI31 MEK/y MOTJIOIIEHUEM COTHEYHOU
SHEPTUH XJIOPODUIIIOM U CUHTE30M
Mosekya ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A,
CpaBHuBaTh (POTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emIle

4.2

DHEPreTUYeCKui
oOMeH

DHepreTUdecKkuii OOMEH B KIIETKE.
Pacuennenue BemecTs, BbIACIEHUE

U AKKYMYJIMPOBAaHHE SHEPTUU B KIIETKE.
Oranel SHEPreTUYeCKOro 0OMeHa.
I'mukomms. bpokeHnen ero BUbI.

PackpeiBaTh copepkaHne TEPMUHOB

U TIOHSATUIN: DHEPTETUIECKU OOMEH,
TJIUKOJIA3, MOJIOYHOKHUCIIOE OpOKECHHE,
CIUPTOBOE OpoKeHHEe, ONOIOTUIECKOEe
OKHCJICHHE, KJIETOYHOE JIbIXaHuE,
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Kucnopoanoe okucnenue,

WJIU KJIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:

Tabnuyvt u cxemwvi: « TUNBITTATAHUSD,
«MeTabonuzmy», « MUTOXOHIPUS,
«DHepreTuyecKuit 0OMeH»

JTUCCUMUIIALINSA, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

U TIpeBpallleHre YHePTrun (MEeTaboIu3M)
KaK OJJHO UX CBOMCTB >KHBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMeHa B KJIETKE; yCTaHaBIMBATh
B3aMMOCBS3b MEKY HUMHU.

Pa3znuyarh TUIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBII

U TETEPOTPOPHBIA.

OnuceIBaTh 3TAIBI YHEPTETUYECKOTO
oOMeHa (TOArOTOBUTEIBHBIH,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh peakluy MIUKOIN3a,
OpO’KeHUs1, KJIETOYHOTO JbIXaHMUS;
BBISIBJISITH PUIMHHO-CIICICTBCHHBIE
CBSI3M MEXY TJIMKOJIN30M, KJIIETOUHBIM
JIBIXaHUEM U CUHTE30M MOJIeKyJ1 ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOTHOTO
ITaIoB

4.3

BbuocunTes Genka

Peaknun MaTpuyHOIro CUHTE3A.
I'enetnueckas nadopmarnums u JJHK.
Peanuzamnus reaernaeckoil nHGOpMaIUU
B KJIeTKE. | eHeTHUEeCKUN KOl UETO

PackpbiBaTh conepxaHue TEPMUHOB
U NOHSATHUM: T'eH, TCHETUYECKUIN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIMS,
TPaHCISLUS, KOAOH, aHTUKO/IOH,
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CBOMCTBA. TpaHCKpUNMSA — MATPUYHBIN
cunte3 PHK. Tpancasius — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamnnokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemwi: H.K. KonbLoB.

Tabauyet u cxemwvi: «Ctpoenue [JHK,
«CtpoeHue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK,
«['eHeTHYECKHI KOI.

Obopyodosanue.: MOIEIV- allTUTUKAIIAN
«¥Y nBoenne JIHK u Tpanckpunuus»,
«buocuHTes 6enkay

pubocoMa, IIeHTpasIbHAs J0TMa,
MOJICKYJIIpHAst OMOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAIBLHOCTb,
HETEPEKPHIBAEMOCTh, HEITPEPHIBHOCTB ).
OnuchIBaTh ATaIbl peaiu3aluu
HaCJIeICTBEHHOM MH(OpMAIUH B KIIETKE.
CpaBHUBATH peaKIMd MaTPUIHOTO
cunte3amosiekya PHK u Genka B kietke

4.4

Hexknerounsie
(bOpMBI KUZHU —
BUPYCHI

Hexnerounsie hopMbI KU3HU — BUPYCHI.
Hcropwust OTKPBITHSI BUPYCOB

(d. 1. BanoBCcKuit).

OcoOEHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bone3nu pacreHnit, )KUBOTHBIX

Y YE€JIOBEKA, BHI3HIBAEMbBIC BUPYCAMU.
Bupyc nmmyHnoneduimra yenoneka
(BUY) — Bo30yauTeb

CIT1/Ta. O6paTHast TpaHCKPUIIIINS,
peBepTasza u MHTerpasa.
[Tpodunaktuka pacrpocTpaHeHHS
BUPYCHBIX 3a00JI€BaHUI.

PackpriBaTh coep)kaHie TEpPMUHOB

U TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMmyHoaeduiuTa yenoseka (BUY),
OHKOT'€HHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpPMY KHU3HH;
O0COOEHHOCTH CTPOCHHUS

U )KU3HENIeATEIIbHOCTH BUPYCOB.
OmnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOC(PHUIINTA YETOBEKA; pa3IndaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo3aukH), 6bakrepuodar, BUU.
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Jemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUIA.
Tabauywvl u cxemwvl: «Bupyco»,
«baktepuodarny; «Ctpoenue

Y JKU3HEHHBbIN LUK Bupyca CITN /Ia,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas Mo1€Ib-anILInKaIus
«CTpoeHue KIETKN»

OO60CHOBBIBATH U COOJIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(peciupaTopHBbIe, KEITYyA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-unadexims)

Hror

O 9aCOB IIO TCMC

6

Tema 5. PasMHOkKeHHe W MHAMBHAYAJIbHOE pa3BUTHE OPraHU3MOB

5.1

KY3HeHHBIN UK
KJIETKU. [lenenue
KJIETKA. MUTO3

1

KieTounbli IIUKJII, I )KU3HEHHBIN 1K
kietku. Uatepdasza u MuUTO3.
[Iporneccel, mpoTekaroniue B uHTepdase.
Penukanus — peakiusi MaTpU4HOTO
cunte3a JIHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWTHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUAYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MUTO3a. buosornyeckuii CMbICII MUTO3A.
[Tporpammupyemasi TuGeIh KISTKA —
aroIITo3.

PackpriBaTh copepkaHue TEPMUHOB

U TIOHSITHUM: KJICTOYHBIN IIMKII,
uHTep(dasza, peayrimKaims, XxpoMocoma,
KapUOTHII, TAIUIOWIHBIN, TUTIIION IHBII
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHUTO3 €ro craauu: mpodasa, meradasa,
anagasza, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MEPEUYUCIIATh U XapaKTepUu30BaTh
MEepUOAbl KIETOUYHOIO [UKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBAaTh CTAAMU MUTO3A.

PaznuyaTh Ha MUKpoOIpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KICTOYHBIN ITUKID,
«Pernmukanusa [JTHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeIb-anIIuKaIus «Jleaenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpEUIKA JTyKa.

Jlabopamopnsie u npakmuueckue
pabombol:

Jlabopartopnas padota Ne 3.
«HabnroneHue MuTo3a B KJIeTKax
KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUN CMBICT
MHUTO32

52

DopMmBbI
Pa3MHOYKEHUS
OpraHU3MOB

®opMBI pa3MHOKCHHS OPTaHU3MOB:
0ecI10JI0€ 1 MOJIOBOE.

Busr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHUE
OJIHO- I MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIIOHUPOBAHWE
OpraHU3MOB, €TI0 3HAUYCHUE
JUISICEJIEKIIN .

[TosioBOE pa3MHOXKEHUE, ETOOTANYUSA
oT O€eCII0JIOTO.

PackpwiBaTh copiepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (TaMeThl),
ANUEKJIETKA, CIIEPMATO30M1, 3UTOTA,
JICIICHHE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISITIHS, (hparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTBIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBHIC
JKEJIe3bl, CCMCHHUKH, SMIYHUKH,
OILIOIOTBOPEHHE (HAPYIKHOE,
BHYTpEHHEE).
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Jemoncmpayuu:

Tabauywvl u cxemvl: «POPMBbI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOAOTBOPEHHUE YIIBETKOBBIX
pacTteHui», «/leenue KieTku
OaxTepun», «BereraruBHoe
pa3sMHOXKEHUE pacTeHU», « CTpoeHUE
IIOJIOBBIX KJIETOK»

XapaxkTepuzoBaTh 0COOCHHOCTH

1 3HaAYCHHUE OCCIIOIOro

Y TI0JIOBOT'O CITOCOOO0B

Pa3MHOKECHUSI.

Breienats Bub1 6€coioro
Pa3MHOXEHUST; BBISIBIISITH B3ANMOCBSI3H
MeX Ty (hopMaMHU U CIIocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHHUEM.

Bnagets npriemMamMu BEreTaTUBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX paCTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIICTKU:
SIMLEKIJIETKH, CIIEPMAaTO30H/Ibl;
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHHSI

53

Meiios

Meiio3. Ctaguu meiio3a. [Ipouecchsi,
MPOUCXOAIINE HA CTAIUSAX Mel03a.
[ToBenenne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii CMbICIT
Y 3HA4YECHHUE MEN03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHNE KISTKI,
«Menos».

Obopyoosanue: monenb JIHK;
MarHUTHast MOJEIb-aNTUIuKaIUs
«JlemeHue KIETKN

PackpriBaTh comepkxaHue TEPMUHOB

1 NOHATHI: MEH03, KOHBIOT AU
XPOMOCOM, TTepeKpecT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEH03 KakK Crocod
KJIETOYHOTO ICJICHUST; ONTUCHIBATh MENHO03
10 CTaJUsIM; CPABHUBATH CTAJINU MeHO03a
Y MHUTO3a.

Pa3nuyaTe Ha pUCYHKaxX CTauH MEN03a;
pacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | O6pasoBanue ["ameTorenes — npouecc 06pa3oBaHus PackpbiBaTh coaepkaHue TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK y>KUBOTHBIX. Y TIOHSITUI: TaMETOTeHE3, CIEPMAaTOTeHE3,
MIOJIOBBIX KJIICTOK. [TosioBBIE JK€TIE3bI: CECMEHHUKU OOT€HE3, CIIEPMATO30H/I, aKpOCOMa,
OMm100TBOPEHHUE u suuHukd. OOpa3oBaHuE U pa3BUTHE ANLEKIETKA, TOJSIPHBIE TEIbLIA.
MOJIOBBIX KJIETOK — raMeT (criepMaro3oni, | XapakTepu3oBaTh 0COOCHHOCTH
SANUIIEKIIETKA) — CIIEPMATOTeHE3 raMeToreHe3a y >KMBOTHBIX U €r0 CTaIHH;
u ooreHe3. OCOOEHHOCTH CTPOCHHS MIOJIOBBIE KJIETKH )KUBOTHBIX U OIKCHIBAThH
AWLIEKIIETOK U CIIEPMaTO30HU10B. MPOIECC UX PA3BUTHSL.
OmnonotBopenue. [lapreHorenes. CpaBHHBATH CIIEPMATOTEHE3 U OOTCHES.
Jemoncmpayuu: OnuceIBaTh OMIOI0TBOPEHUE,
Tabnuywt u cxemol: «IIpsimoen HenpsiMoe | OMOJIOTMYECKOE 3HAYCHNE
pasButuey, «l ameroreHes OIJIOJJOTBOPEHUS
y MJIEKOIIUTAIOIINXH YEIOBEKaY.
Obopyodosanue: MoJeIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTII,
MUKporpenapatsl «CriepMaTo30uabl
MJICKOITUTAIOIET 0y, « ANIIeKIIeTKa
MIIEKOTTUTAIOIILIET O .
Jlabopamopnuile u npakmuueckue
pabomol:
JlabopaTtopnas pabota Ne 4. «3ydenne
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIperapaTaxj»
5.5 | UenuBuayansHOE NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). | PackpwiBaTh copepikaHne TEPMUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE Y TIOHSATUI: OHTOT€HE3, IMOPUOTEHES,
OpTraHu3MOB (sMOpuorenes). Jtanbl SMOPHOHANBHOTO | 3UTOTA, IpoOsIeHne, OJIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHLIX ) KMBOTHBIX:

MopyJa, 6actyia, 6J1acTOIEeb,
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IpobIieHue, racTpyJIsIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMYMHOYHOE).
Brnusinue cpenpl Ha pa3BuTHE
OpPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJICHHBIC YPOJICTBA.

Poct u passutne pacrenunii. OHTOreHE3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaIuM Pa3BHUTHUI.

Jemoncmpayuu:

Tabnuywvl u cxemol: «OCHOBHBIE CTAIUU
OHTOTeHe3a», «[Ipsimoe n Henpsamoe
pa3BuUTHE», «/[BOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJia, HelpyJia, OpraHOreHes;
3apOABIIIEBBICIIUCTKHU: IKTOJAEPMA,
Me30/IepMa, SHTOJEPMa;
NOCTAIMOPHOHAIBHOE PA3BUTHE: MTPSIMOE
1 HenpsiMoe (JTMYMHOYHOE); MeTaMop(o3,
Meracrnopa, MHUKpOCIIOpa, MbUIbLIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHUE.
OnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX Ha CXeMax

U mpenaparax 1 OMUChIBaTh MPOIECCHI,
MPOUCXOIAIINE HA KAXKIOM JTale.
CpaBHUBATH IEPUOJIBI OHTOTEHE3A;
MPSIMOE U HETIPSAMOE (JTMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YeJIOBEeKa U APYTUX
XOPJOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
pa3BUTHS C METaMOP(HO30M;
OTpHULATEIBHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJI0BEKA.

OnuceIBaTh MPOLECC ABOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HToro yacoB mo teme
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Tema 6. HacieiCTBEHHOCTh U U3MEHYHUBOCTH OPraHN3MOB

6.1 | I'eneTuka — Hayka 1 [IpenmMer u 3a7a4M TEHETUKH. PackpeiBaTh conep:kaHue TEPMUHOB

0 HAaCJIEICTBEHHOCTH Ponb nuronoruu u sSMOpHoIOTUN Y TIOHATHI: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUM F€HETUKU. BKiiaj (dheHOTHUI, XPOMOCOMBI, AJIJICIIbHBIC TCHBI
POCCUICKUX U 3apyOEKHBIX YUEHBIX (ayenu), TOMO3HUroTa, FeTEPO3UTOTA,
B pa3BUTHE TEHETUKH. METOIbI TEHETUKHA | JOMUHAHTHBIN MPU3HAK (T€H),
(ruOpUIOIOTUYECKUH, peLeCCUBHBIN MpU3HAK (TeH), YucTas
UUTOT€HETUYECKHI, MOTIEKYISIPHO- JUHUS, THOPUIL.
TE€HETUYECKHU). [TepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIE T€HETUYECKUE TTOHSTHUA. METO/IbI TEHETUKU: TUOPUIOJIOTUUECKUM,
I'eneTnueckasi CHMBOJIHKA, IUTOT€HETUYECKUI, MOJIEKYJIIPHO-
UCIIOJIb3YyEMas B CXEMaX CKPEIIMBAHUM. F€HETUYECKUI; JIOMUHAHTHBIE
Jemoncmpayuu: Y PELIECCUBHBIE PU3HAKU PACTEHUI
lopmpemuwi: I'. Menpnens, T. Mopras, Y )KUBOTHBIX.
H. 1. Basunosg, C. C. UeTBepuKoB, [Tonp30BaThCS TEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue.: MOJENb- AaNITUTUKALUS JUIS1 3aIIUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIUBAHKE, CKpELIMBaHUS
repbapuii «['opox moceBHOI

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIeIOBaHUS PackpriBaTh conepxkaHre TEpPMUHOB

HACJICIOBAHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSATHI: MOHOTHOPUTHOE

[IPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeniuBanue, (EeHOTUITHIECKHE

Mounorubpumanoe CKpelllUBaHue. 3aKOHEeIMHO0Opa3us IPYIIbI, THOPUIOIOTUUECKUNA METO/I,

CKpELIMBaHUE rUOpUIOB MEPBOTO MOKOJIeHUs. [IpaBuiio | YuCThIC TMHUH, JOMHUHHUPOBAHNE TEHOB

AJOMHHHUPOBAHMA. 3aKoH PpacCIiCIICHUA
IMPU3HAKOB. ['mmoTtes3a 4YucTOTHI ramer.
ITonHoEM HemoaHOE JAOMHWHHUPOBAHKC.

(TmoJiHOE, HETIOIHOE ), paclleIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOIUKY TIPOBEICHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysl u cxemovl. «MoOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIIEHUS U €r0
LHUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MoJeNH-anIuKauu « MoHoruOpuaHoe
CKpeuiuBanue», «Hemomnnoe
JOMHHHUPOBaHUE», repdapuid «I opox
IIOCEBHON

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSTH TUIIOTE3Y YUCTOTHI TaMeET.
3anuceIBaTh CXEMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBIACHSITH €T0
UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3a0a4u

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

JuruGpunnoe
CKpelIMBaHue.
3aKOH HE3aBHCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpenBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckrne OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upytomiee CKpelBaHue.
Hcrnonp30BaHre aHATM3UPYIOMIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
TE€HOTHUIIAa OCOOH.

Jemoncmpavyuu:

Ilopmpemuwi: I'. MeHienb.

Tabnauyvt u cxemwvl: «JIurudbpuanoe
ckpenmuBanuey, « [ {luronornueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHMS.
Obopyodosanue.: MOJENb- alITUTAKATIHS
«JlurubpuiHoe CKpenrBaHue)»

PackpeiBaTh cojepkaHre TEPMUHOB

Y TIOHSTHI: TUTHOPUIHOE CKpPEIIUBaHNE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OnuceiBath onbiThl . MeHaens

10 U3yYECHUIO HACIIEJIOBAHUS IBYX Map
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpsiBaTh conep:kaHue 3aKoHa
HE3aBHCUMOTOHACIIEIOBAHUS IPU3HAKOB.
IIpumMeHITP MaTEMaTUYECKUN PACUET

C MOMOIIBI0 METOJIa TIEPEMHOKEHUS
BEPOSATHOCTEH M 3aIUCh C MOMOILBIO
(EHOTUITMYECKUX PATUKATIOB
pacuierieHus MPU3HAKOB Y TOTOMKOB
1o ()SHOTHITY ¥ TCHOTHUITY.

3anuceiBaTh CXEMbl AUTUOPUTHOTO
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CKpEILMBaHUs, OOBICHITH €TO
LIATOJIOTUYECKNE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CuermieHHoe
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o clierjieHHOMY
HaclieJoBaHHIO TeHOB. HapymieHue
CLICTJICHHS TEHOB B PE3YJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Menosy,
«I'eneTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKaAY,
«B3anmoaenicTBre aljieIbHBIX T€HOBY.
Obopyodosanue.: MUKpoOIIpenapat
«JIpo3oduna» (Hopma, MyTariuu GopmsI
KPBUIBEB U OKPACKHU Te€Ja), MUKPOCKOIL,
Mozenb-anmukamnus «llepekpect
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yIabTATOB MOHOTHOPUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpeiBaTh conepkanne TEPMUHOB

Y ITOHATUH: CLIETUICHHOE HACJIEI0BAaHNE
PU3HAKOB, PEKOMOMHALINS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOPTraHu/a.

Ha3piBaTb OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacneacTseHHoCcTH T. Moprana;
pPacKpbIBaTh COJIepKaHUE padOThI

T. Moprana 1o cuenjieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapylIEHUs CUEIICHNS] MEXKTY T€HAMHU.
3anuchIBaTh CXEMbI CKPEITUBAHMS

IIPY CLECINICHHOM HACJIEI0BAHUH,
OOBSACHSATH NPUYMHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATH YACIIO IPYIIII
CLICIIJICHUs] TEHOB; PEIAaTh TEHETUYECKHE
3a/1a4M HA CLIETUIEHHOE HACJleA0BaHUE
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y Ip030(HIIBI HA TOTOBBIX

MHKpOIIpenapaTax»

6.5 | I'enernka nodna. I'enernka nmona. XpoMocomMHOE PackpsIBaTh coziepkaHue TEPMUHOB
Hacnenosanue OIIpeaeIeHHE oJIa. AyTOCOMBI U TMIOHATHUIA: XPOMOCOMHBIN Habop,
MIPU3HAKOB, U TI0JIOBBIE XPOMOCOMBI. | 'OMOraMeTHble | ayTOCOMBI, II0JIOBBIE XPOMOCOMEI,
CLEIICHHBIX C IT0JIOM Y T€TEPOTraMETHBIE OPTaHU3MBI. TOMOTaMETHBIN TIOJI, T€TEPOTaMETHBIN

Hacnenosanue npru3HaKkoB, CIEIUICHHBIX | IOJI, CLETUIEHHOE € TI0JIOM HACJIEI0BAaHNE
C IIOJIOM. IIPU3HAKOB.
JHemoncmpavyuu: OOBSICHATH ITUTOJOTHYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3MA OIIPELIECIICHUS
H.M. BaBuios. 10J1a y pa3JINYHbIX OPraHU3MOB.
Tabauysl u cxemol: «I'eHETHKA MOTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEJOBaHUS, HAaCJICIOBAHUS IPU3HAKOB, CLIETUIEHHBIX
CLIECTJIEHHOTO C IMOJI0M», «KaproTuribl Y HE CUEIUICHHBIX coJIOM. Pemarh
YeJI0BEKa U KUBOTHBIX)» T€HETUYECKHUE 3a/1a4X Ha HACJIEIOBAHNE
CLEIJICHHBIX C II0JIOM IPU3HAKOB

6.6 | I3MEeHYHBOCTb. N3meHunBoCTh. BBl ”3MEHUMBOCTH: PackpeiBath comep:kaHue TEPMUHOB
Henacnencreennas HEHACJIEICTBEHHAs U HACIICCTBEHHAS. Y TIOHSATHI: ”3MEHYUBOCTb,
U3MEHYUBOCTh Ponb cpenpl B HEHACIEACTBEHHOM HACJICCTBEHHAs U3MEHYUBOCTb,

M3MEHUYMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHON N3MEHYMBOCTH.
BapuanuuonHsbii psa v BapyualOHHas
kpuBas. Hopma peakiun npusHaka.
KonuuecTBeHHbIE U KAUSCTBEHHBIC
MIPU3HAKKU U X HOpMa PEAKIIUH.
CroiicTBaMO M (PUKAIIMOHHOMN
W3MEHYMBOCTH.

HEHACJIEACTBEHHAs U3MEHYUBOCTD,
Mo U (DHKAIIMOHHAS U3MEHYUBOCTD,
BApHUAIIMOHHBIN psIJI, BApHAHTA,
BapuallMOHHAsT KPUBas, MPU3HAK,
HOpMa peakIfy, KOJMYCCTBEHHBIS
1 Ka4eCTBCHHBIC TIPU3HAKH.
KnaccudummpoBats BHIbI
W3MEHYHUBOCTHU U BBIABJIATEH HX
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Jemoncmpayuu:

Tabauywvl u cxemvl: «Buapbl
U3MEHUYUBOCTIY, «MoaudukamoHHas
U3MEHUYHUBOCThY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yueHue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIMOHHOTO Psija

Y BapUallMOHHOW KPUBOW»

OMOJOrNYeCKHE 0COOEHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHIUBOCTH

1 OOBICHATH €€ 3HaUYCHUE

JUJIS1 OPTaHU3MOB.

Pa3znuuaTh KOJIMYECTBEHHBIE

1 Ka4eCTBEHHBIC NTPU3HAKH,; CTPOUTH
BapUAIIMOHHBIN PsiJI, BAPUAIIMOHHYO
KPUBYIO, BBIUYHCIIATh CPEIHEE 3HAUCHHC
MpU3HaKa

6.7

HaCJIeI[CTBeHHaH
N3MCHYHNBOCTD

HacnenctBenHasi, uiay reHOTUITHYECKAs
U3MeHYnBOCTh. KomMOMHaTHBHAsS
M3MEHYMBOCTh. M€i03 U TTOJIOBOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUYMBOCTU. MyTalioHHas
U3MEHYHBOCTD.

Knaccudukanus mytanmii: TeHHbBIE,
XPOMOCOMHBIE, TCHOMHBIE.
YacToTa 1 NpUYNHBI My TalUN.
MyTtarennsie GaKkTOPBHI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHOW U3MEHYHUBOCTH
H. 1. BaBusnioBa. Buesinepnas
HAaCJICICTBEHHOCTb U K3MEHUYUBOCTbD.
Jemoncmpavyuu:

Hopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpwiBath copepkaHue TEPMUHOB

Y TIOHSTHI: HACJIEICTBCHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallUOHHAS
W3MEHYMBOCTh, MyTaHT, MYyTallUH:
T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;
TTOJIUTIJION NS, aHEYTUIOU TN, My TareHbI.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIMPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HAcJICACTBEHHON U3MEHUYNUBOCTHU

H. 1. BaBuiioBa U 00BSACHATH €0
3HAYEHUEISI OMOJIOTHU MU CEJICKIUH.
KnaccuduimpoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
MIPUMEPHI My TaIUH.

OOBSACHITH NPUYMHBI BO3HUKHOBEHHUSI
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W3MEHYUBOCTHY.

Obopydosanue: MUKPOCKOII,
Mukponpenapar «/[pozoduiia» (Hopma,
MyTaruu (GOpMbI KPBUTBEB B OKpacKa
Tesa); KOMHATHbBIE PACTEHUS C TIECTPOM
OKpPacKOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabombol:

JlaboparopHas padota Ne 7. « AHanu3
MyTalui y 1po30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MYTalui, posib (PaKTOPOB-MyTareHOB.
CpaBHHUBaTh BUBI MyTaIliii; BBISIBIIATH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTHU, UCTOYHUKHU MyTareHOB
B OKpYKaroleit cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEICTBEHHOCTh U U3MEHUYNUBOCTh

6.8

['eneTuka 4yeaoBeka

I'enernka yenoseka. Kapuorun
YeJI0BeKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TE€HETUYECKU.
CoBpeMeHHOE OIpe/IeJICHUE TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAHUE, B TOM YHUCJIC

¢ nomoukto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YyesIoBeKa: TeHHbIE 00JIe3HU, 00IC3HH

C HACJICACTBEHHOM
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTHyecKue

Y TEHEPATUBHbBIC MyTallNH.

PackpsIBaTh coepkanue TEPMUHOB

Y TIOHATHI: KApUOTHII YETOBEKA,
IIUTOr€HETHYECKUM METO/I,
TE€HEAIOTUYECKUN METO/I, POJIOCTIOBHBIE,
OJIN3HEIIOBBIN METO/I, HACTIEICTBCHHBIC
0omne3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHON
MPEIPaCIIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnaTb 0COOCHHOCTH U3yYCHHUS
T€HETUKH Y€JIOBEKA; MPUBOJIUTh
MpUMEPHI HACIECICTBEHHBIX O0JIe3HEeN
YEJI0BEKA, XapaKTEPU30BaATh METOIbI UX
NpoQHIaKTUKN; 00OCHOBBIBATH 3HAYEHUE
MEIUKO-TE€HETUYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKHUX
OoJre3Hell. MeIMKo-reHeTHIEeCKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
MEIUIIMHCKONW I'eHEeTUKHU

B IIPEOTBPAIIICHUH U JICUCHUU
TeHEeTUYECKUX 3a00JIeBaHMI YeIOBEKa.
JHemoncmpayuu:

Tabnuywvl u cxemwi: «HacnenoBanue
pesyc-pakropay, «['eHeTHKa rpyI
KPOBUY.

Jlabopamopnvle u npakmuyeckue
pabombol:

[IpakTuueckas padora Ne 2.
«CocraBiieHHE B aHAJIM3 POIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHSI.
BhISBISATE U CpaBHUBATH MEXKIY COOOM
JIOMUHAHTHBIE Y PELIECCUBHBIE IIPU3HAKU
YEIJI0BEKA.

CocCTaBiATh U AHAIM3UPOBATH
POIOCIIOBHBIE YEI0BEKA

HToro yacoB nmo teme

8

Tema 7. Cesiekuust opranus

MOB, OCHOBBI

OMOTEeXHOJIOTMH

7.1

Cenexkuus Kak HayKa
U TIpoIecc

1

Cenek1us Kak HayKa U Iporiecc.
3apOoKIECHUE CENEKINU U JOMECTUKALUS.
Yuenune H. U. BaBunosa o nuenTpax
MHOT000pa3us U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHHM.

LleHTpBl NPOUCXOKIACHUS JOMAIITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

PackpbIBaTh conep:kaHue TEPMUHOB
Y TIOHSATHM: CEJIEKIUA, COPT, HOPOJa,
ITamMM, JIOMECTUKAIHS,

WJIM OJJOMAIlIHUBaHUE, LICHTPbI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHHUU

U J)KMBOTHBIX, THOpUAN3ALINS,
MCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{eHTpBI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIXpacTeHUI», «I1opobl
JOMaIIHUX KUBOTHBIX», «CopTa
KYJBbTYPHBIX PACTEHUI.
Obopyodosanue: MyJsiKY TIII0I0B

Y KOPHEIUIOJO0B TUKUX (PopM 1
KYJBbTYpPHBIX COPTOB pPaCTEHU;
repbapuii «CenbCKOX03SICTBEHHBIC
pacTeHHsD)

Ha3piBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHMIt; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIMOJIOKECHUE
C 0YaramMu BO3HUKHOBEHUS APEBHEHUIITUX
UBUJIN3ALIUN.

CpaBHHBATh cOpTa KyJIbTYPHBIX
pPacCTeHHI, MOPOAbI JOMAITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh POJIb CENEKIUU

B 00€CTIICYeHHUH TTPOIOBOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

Metoasl
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUI
Y KUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblii 1 UHANBUAYATbHBINA OTOOPHI
B CEJIEKLIUY PACTEHUI U )KUBOTHBIX.
Ouenka s3KkcTepbepa.
biM3K0poaCTBEHHOE CKPEIIMBAHUE —
uHOpuANHT. Yucrast mTuHus.
CkpeluBaHue YUCTHIX JTUHUH.
I'erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnaneHHas
TUOpUIU3AINS U €CYCIIeXH.
HckyccTBEHHBIM MyTareHes3 U MojaydeHue
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKIUN

PackpoiBath copepkaHue TEPMUHOB

Y TIOHSITUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOP, MHANBUAYATbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOJACTBEHHOE
CKpeIllMBaHNe, YACTas! JINHUSA, TETEPO3NC,
HEPOACTBEHHOE CKPEIMBaHNUE,
HCKYCCTBCHHBI MyTarcHes,
nonuruionasl. CpaBHUBATH POPMBI
MCKYCCTBEHHOT'O 0TOOpa (MaccoBOTO

Y UHIUBUYaJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

U OTJAJIEHHOM), CHOCOOBI MOTyYEeHHUs
TIOJTUTIIIONIOB.
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pacTEeHHI, 5)KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemwi: 1. B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTsl akagemMuka
M. @. UBaHoBay, «Ilomumnmongus».
Obopyoosanue.: MyJSHKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnsie u npakmuueckue
pabombol:

Okckypeusi «OCHOBHBIE METO/IBI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO0 depmy,
COPTOUCTIBITATENIBHBIA Y4aCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[TpuBOINTE PUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUHN U JKUBOTHBIX

7.3

buorexaonorusa
KakK OTpaciib
MPOM3BO/JICTBA

buorexnonorus KakK 0Tpaciib
pou3BOACTBA. [ eHHast MHXKEHEpH4.
Otamnbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHas
uHxxeHepus. KneTtouHblie KyJIbTypBl.
MHUKpPOKIIOHATIBHOE PA3MHOKEHUE
pacrenunii. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX

PackpbiBaTh cosiepkaHE TEPMUHOB

Y TIOHSITHI: OMOTEXHOJIOT S, KJIETOYHAs
WHXEHEPUsl, TeHHAIMHKEHEPU s,
KJIIOHUPOBAHKE, TPAHCTCHHbIE
opranus3msbl, ' MO (renetnuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOICTBA, OCHOBHbBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHUE U ATUUECKHE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexHoJI0THNY, «KileTouHbIe
KYJBTYPBI U KIOHUPOBAHHEY,
«KOHCTpyHpOBaHHUEH TIEPEHOC TEHOB,
XPOMOCOM

JIOCTHIKEHUS OMOTEXHOJIOTHH B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
1A MEIUILINHEI.

[TepeunciaTh U XapaKTepHu30BaTh
OCHOBHBIEMETOIBI U JTOCTHIKECHUS
OMOMH)KEHEPHU.

OO0GcyX1aTh IKOJOTUUYECKHE

U DTUYECKUE aCTEKTHI HEKOTOPBIX
HCCJIeJOBAaHMI B 00JIACTH
OMOTEXHOJOTHH (KJIOHUPOBAHMS,
MCKYCCTBEHHOTO OILIOJIOTBOPEHUS,
HaIpaBJICHHOTO N3MEHEHHUS F'eHOMa

1 CO3/IaHUs TPAHCTCHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoE Bpemst |
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBo
JacoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI JICATSIIBHOCTH
00yJaroImuxcs

Tema 1. DBOJMIOLHUOHHAA OHOJIOTUA

1.1

OBOJIIOLMS U METO/BI
€€ U3YUYCHHUS

1

[IpeanocbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPUU. DBOJIIOLIMOHHAS
TEOpUS U €€ MECTO B OMOJIOTHH.
Bimstnue 3BOIIOIMOHHOM TEOPUHN

Ha pa3BUTHE OMOJIOTHH U JPYTUXHAYK.
CBueTENBCTBA SBOIOLUN.
[TaneonTonornyeckue:
MOCJIEI0OBATEIBHOCTD MOSIBJICHHS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOHUCH,
nepexoaHbie POPMBI.
buoreorpaduueckue: cxoncTBo

U paznuune ¢ayH udIop MaTEpUKOB
U OCTPOBOB. DMOPHUOJIOTUYECKUE!
CXOJICTBAU Pa3Inuus YMOPUOHOB pPa3HBIX
BUJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYIMMEHTApPHBIE OpraHbl, ATABU3MBI.
MounekyasipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEJCTBEHHOCTU U OCHOBHBIX

PackpoiBath conepxaHue TEPMUHOB
Y TTOHSTUIN: SBOJIIOLINS, TIEPEXOTHBIC
(bopMmBI, GUITOTEHETUICCKUAEC PSIBI,
BU/IBI-2HJIEMUKH, BUJBI-PEITUKTHI,
3aKOH 3apO/IBIIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHbBIC
OpraHbl, pyIUMEHTApHBIC OPTaHHI,
aTaBU3MBI.

[TepeunciaTh OCHOBHBIC ATAITBI Pa3BUTHS
ABOJIFOLIUOHHOUN TEOPUHU.
XapakTepru30BaTh CBUIACTCIIHCTBA
HBOJTIOIMU: TTAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHEC, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXHUMHUYECKHE.

[IpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHnu3MoB, (HPUIIOTCHETHYECKHIX
PSIOB.

[IpuBoauTh (HOPMYIUPOBKU 3aKOHOB
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METa0O0JMYECKUX MyTeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapxk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJIe,
penbedHbIe TAOTUIBI «3apOIBIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: duoreorpapuieckas
KapTa MUpa; KOJeKusa «DopMbl
COXPAHHOCTHU MCKOTAEMBbIX KUBOTHBIX
Y PacCTEHUID»; BIIAKHbIE MPEIapaThl
«Pa3BuTHe Hacekomoroy, «Pa3purtue
JISITY LKD)

OMOreHETUYECKOTO 1 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBouonoHHas teopus Y. JlapBuHa.
[TpenmnochlIKu BOSHUKHOBEHUS
JapBUHMU3MA. [[BHXKYIINE CUITBI
HBOJTIOIUY BUJOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IpU OFPaHUYCHHOCTH PECYPCOB,
HeompeaeeHHas U3MEHYNBOCTbD,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTteTHyeckasi TEOpHs SBOITIOIUN

PackpriBaTh conepxanue TEpMUHOB

Y MOHSTUN: CHCTEMAaTHUKa, €CTECCTBECHHBIN
Y UCKYCCTBEHHBIN OTOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIC UJICH, KOHLICITIIUN

Y TEOPHUH; CPABHUBATH B3IJISJIbIHA BU/T
u sBosmonuio K. Jlnnnes, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHSITH MPUHITUTIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. dapBuH.

Tabauysl u cxemol: «llomynsuuny,
«Kapra-cxema mapuipyTa nyTeleCTBUS
Y. Napsuna», «@opMbl 00pbObI

3a CyILECTBOBaHUEY», « ECTECTBEHHBIN
oT60op», «MHOroodpazue copToB
pacteHui», «MHOroo0pasue nopoj
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBHl.
XapakTepu30oBaTh COICPKAHUE

Y 3HAYEHWE YBOJIOIMOHHON KOHLIETIIIAN
K. b. Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE

Y COUUAIBHO-DKOHOMUYECKHUE
MPEANOCHUIKM BOBHUKHOBEHUS
3BOJIFOIIMOHHOMN Teopun Y. JlapBuHa.
PackpsIBaTh coepxaHre 3BOTIOIUMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEOIPENICIICHHYIO U ONPEAECIEHHY O
W3MEHYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOD, PopMbI OOPHOBI
3a CyILIECTBOBAHHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopuu »Boonnu (CTD) u 0OBACHATH
€ 3HaueHUe JISIONOJIOTHH

1.3

Bun: kpurepun n
CTPYKTYypa.
[TomysAnus kak Kax
JJIEMEHTapHas
€AVMHMIA BUJA

MuxposBomonus. [lomymnsamus kak
€AMHHUIABUA U DBOJIIOLIUH.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomynsuuny,
«MyTaluroHHass U3MEHYUBOCThY.
Obopyodosanue: MUKPOCKOTI,
MuKkponpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLILEB U OKPACKH
Tena), MoJienb-anmnkanus «llepexkpect
XPOMOCOM).

PackpwiBaTh copepkaHue TEPMUHOB

Y TIOHSTHI :MUKPOABOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, TOMYJISAIINs,
reHo(OHI, MyTaIiK, KOMOUHAITNH
TEHOB.

XapakTepru30oBaTh BUJI KaK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY

U TIEJIOCTHYI0 OMOJIOTUYECKYIO CUCTEMY.
Boeinenste kpuTepun Buia
(Mopdomoruueckuit, PU3NOIOTUIECKUH,
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Jlabopamopnsle u npakmuueckue
paoomowi:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

OMOXUMHYECKUH, T€HETUUECKU,
HKOJIOTUYECKUI, FeorpauuecKuii)

Y TIPUMEHATH KPUTEPUH ISl ONTUCAHUS
KOHKPETHBIX BUJIOB.
XapakTtepu3oBaTh MOMYJISLHIO KakK
CTPYKTYpPHYIOCMHUILY BUJIA U
SBOJIIOIUH.

OnuceIBaTh NOMYJISIUEIO IO OCHOBHBIM
MoKazaTessiM: COCTaB, CTPYKTypa

1.4 | JIBrokyIume CUibl JIBkymme cuitel ((hakTophl) 3BOIOIMU | PackpeiBaTh coqiepikaHre TEPMUHOB
(3memMeHTapHbIC BUJIOB B MIpUPOJie. MyTallMOHHBIH Y TIOHATHUI: KOMOWHATHUBHAS
(haKTOPBI) FIBOTIOIINN mpoIiecc ¥ KOMOWHATUBHAS W3MEHYHUBOCTD, MyTalllW, My TAITHOHHBIN
WU3MEHYUBOCTD. [10MyISIIIMOHHBIC BOJIHBI | ITPOLIECC, MOMYJILIUOHHBIE BOJIHBIL,
u npeiid renos. M3omsinuus U Murpaiusi. | Apeid reHOB, U30JIALUs, MUTPALUH.
Jlemoncmpayuu: XapakTepu3oBaTh dJIEMEHTAPHbBIC
Tabauywl u cxemvl: «IBUKYIIE CUITBI (baKTOPBI SBOIONUN: MyTAITMOHHBIN
ABOJIIOLHI) mpoIiecc, KOMOMHATHBHAS
W3MEHYHUBOCTD, MOMYJISIITIOHHBIE BOJTHBI,
Tpeiid TEeHOB, N30JIAINS, MUTPAIIHS.
YcraHaBiMBaTh NIPUYUHHO-
CJICICTBCHHBIC CBSI3U MEXK]TY
MEXaHU3MOM M PE3yJIbTaTOM JICHCTBHS
JBIDKYIIAX CHJT (9JIEMEHTAPHBIX
(haKTOPOB) IBOJIIOITUH
1.5 | EcrecTtBenHbIi 0TOOD EcTecTBeHHBII 0TOOP — HanpaBsitonmii | PaCKpeIBaTh conepkaHue TEPMUHOB

U ero hopMbl

(bakTop >BOJIOLIMH.
®DopMbI €cTeCTBEHHOr00TO0pA.

Y TIOHSATHI: €CTeCTBEHHBIN 0TOOD,
0opb0a 3a CyIIecTBOBAHHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprda 3a CylecTBOBAaHUE)

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb GOPMBI €CTECTBEHHOTO
ot0opa (IBMKYIINM, CTAOMIU3UPYIOIIHA,
JTU3PYIITUBHBIN) B CPAaBHUBATH X MEKITY
co0O0i1.

XapakrepusoBaTbh 00pb0y

3a CyIlleCTBOBAaHUE U CPAaBHUBAThH €€
BUJIBI (MEXKBHIOBAs, BHY TPHBHIOBAS,
06oprOa c HeOIaroNPUATHEIMU
(dbakTopamMu BHEUTHEHN Cpe/ibl)

1.6

PesynbraTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHU3MOB U
BUJ1000pa30BaHKe

[Ipucnoco6aeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3Botoruu. [Ipumepsi
MIPUCIIOCOOJICHUH Y OPTaHU3MOB.
Apomopho3bl 1 uIoaganTaIHy.
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpadguieckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«[IprcmocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE,
«IKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosarue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackppiBaTh comepkaHue TEPMUHOB

Y TIOHSATUN : TPUCTIOCOOJICHHOCTb,
MMOKPOBUTEJILCTBEHHAS U
npenocTeperamolas oOKpacka,
MacCKHUpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (PUKCUPOBAHHBIX MperapaTax MPUMEpPHI
MIPUCIIOCOOJICHHOCTH PACTCHUI

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHUs, TOKAa3bIBaTh OTHOCUTEIBHYIO
11€JI€CO00Pa3HOCTh MPUCTIOCOOICHHI.
XapakTepru3oBaTh CIIOCOOBI

¥ MEXaHU3MbI BUJ000PA30BaAHNS;
OIKCHIBATh U CPAaBHUBATH OCHOBHBIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKU; HaOOP II0/I0B

U CEeMSsH.

Jlabopamopnvle u npakmuueckue
paoomowi:

JlabopaTtopHas pabota Ne 2. «Onucanue
IPUCIIOCOOTIEHHOCTH OpPraHUu3Ma U ee
OTHOCUTEJIHLHOTO XapaKTepa

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduyeckoroBu000pa3oBaHus

1.7 | HanpaBnenus u mytu
MaKpOIBOJIIOLIUU

MakposBonronus.

DopMbI IBOITIOIUH: (pUsleTHYECKas,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpatumocTthb
sBoJionun. [Ipoucxoxnenue

OT HECTIEeIMATIN3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuann3anus.
AnanTuBHas paavalus.
Hemoncmpayuu:

Ilopmpemsi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «KApoMopdo3bD»,
«anoamanranumy, «O0mmas
JIETE€HEPALIUSD).

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00hEeMHAs
Mojenb « CTpO€HHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackppiBath conmepkaHue TEPMUHOB

Y TIOHSTUI:MaKpOIBOTIOIUS, (prtOoreHe3,
OMOJIOTHYECKHUI MPOTrpecc U perpecc,
apomopdo3, uaroaaanrarus, oomas
JieTeHepaIys, aJanTUBHAs paguaIiys.
XapakTepru3oBaTh (POPMBI IBOTFOITHH.
BrisBiats apomopdho3sl

U UAMOAANTAIliN ypacTeHUN

1 )KUBOTHBIX.

CpaBHUBaTh OMOJOTHUECKUN TPOrpecc
1 OMOJIOTHYECKHUH perpecc, apoMopdo3,
UIN0ATANITAIUIO M OOTIIYIO
JICTeHEPAIIHIO.

BoIABIATHE B3aMMOCBSI3H MEKY MMy TSIMH
1 HaIlpaBJICHUSAMHU SBOJIIOITUU

Yy PaCTEHUU U KUBOTHBIX

HToro 4yacoB o teme
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Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU HA 3emuie

2.1 | Ucropus Xu3HU

Ha 3eMJIe 1 METOJIbI
€€ U3YUYCHHUS.
I'mnioTe3nl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

2

JloHay4HbIE MPEICTABICHUS

0 3apO’KJICHMM XKU3HU. HayuHble
TUIIOTE3bl BO3SHUKHOBEHUS YKU3HU

Ha 3emJie: abuoreHe3 umaHCIepMusl.
XUMHYECKAS] SBOJIOIHA.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTAHUYECKUX.
DKCNEPUMEHTATBHOE MOATBEPKICHUE
XUMHYECKOU 3BOJIIOIUU.

HauanbHble Tarnbl 0M0JIOrM4ecKon
sBotonnu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MPOTOKJIETKHU.
[lepBbi€ KIETKU U UX IBOIIOLIHSL.
@opMHUPOBaHUE OCHOBHBIX IPYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

llopmpempul.

®. Penn, JI. [Tactep, C. Mumnnep,

A. U. Onapumn, I'. FOpwu.

Tabnuywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOro MUPaAY,
«PacturennHas kieTka», « KupotHas
KiieTkay, «[Ipokapuornueckas
KJIETKa»

PackpriBaTh copepkaHue TEPMUHOB

Y MMOHATHI: KpealIMOHU3M, aOMOTEHE3,
BUTAJIN3M, [MAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI H3yUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIJIN.
ITepeuncisiTb OCHOBHBIE ATAIlbI
XAUMHUYECKOM HOHMOJIOrMYECKOM
ABOJIIOLIHUH.

N3narath cosiepaHue ruroTe3 U Teopui
BO3HUKHOBCHUS KU3HHU Ha 3emJie
(KpeanoHu3Ma, CaMONPOU3BOJIIHLHOTO
3apOXKJaeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nojiydeHuto OpraHudeCcKux
BEIIECTB U3 HEOPTaHMYECKUX MTyTEM
aOMOTeHHOr0 CHHTE3a
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2.2

OcHOBHBIE HTarbI
HBOJIIOIUH
OpPTaHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoiamMm

PazBuTHe )x13HHA Ha 3eMJie IO 3paM

u nepuoaam. Karapxei. Apxeiickas

Y IpoTepo3omckas 3psl. [1ameos3orickas
apa " ee MePUOIbI: KEMOPHICKHUIA,
OPIOBHUKCKUH, CUITYPUNUCKUH,
JICBOHCKHUI, KAMEHHOYTOJIBHBIM,
IIEPMCKHI.

Me3so301icKkas 3pa ¥ €e IEPUOIBL:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
Kaitno3zorickas 3pa u ee mepuoasbl:
MaJ€OreHOBBINA, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCcTrKa KJIuMara

Y F€0JIOTMYECKUX MTPo1eccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopo3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHUE,
paclBET ¥ BEIMUPAHUE TPYII KUBbIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pazputue
OPTraHUYECKOTO MUPay,
TCOXPOHOJIOTHYCCKAs Ta0IHIIa;
KOJUTEKIUS «DPOpMBbI COXPAaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.
Jlabopamopnvie u npakmuueckue
paoomowi:

PackpsIBaTh cosep:xanue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIEA0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,
M€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KeMOPHUNCKUI, OPTIOBUKCKUIA,
CUJIYPUHCKUM, IEBOHCKHUN,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIHN, FOPCKUM, MEJIOBOM,
MajeOreHOBBINA M HEOTC€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITUS
B Pa3BUTUU OPraHUYECKOr0 MUpa

T10 3paM U NIEPUOJIaM reOJI0THUYECKOU
VMCTOPHUM; ITAIIbl PA3BUTUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUDA.
BreiienuTh riaBHbie apoMop(o3sl
PacCTeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]Ty COOOM
MPEJICTABUTENIEN CUCTEMATHUYECKUX
rpyNI OPraHru3MOB, BBIABIISTh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HH
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[TpakTnueckas padora Ne 1. «M3yuenue
UCKOTIAeMbIX OCTAaTKOB pPAaCTEHUI

U JKUBOTHBIX B KOJUICKIUSIX).
DKCKypcust « DBOJTIOLIHS
OpPraHUYECKOT0 MUPA HA 3eMJIe»

(B €cTeCTBEHHO-HAay4HbIN
WINKpPAaeBEeTUECKUI My3eil)

2.3 | CoBpeMeHHas CucreMa OpraHu4ecKoro Mupa Kak PackpsiBaTh cozepkaHue TEpPMUHOB
cuctema oTpakeHue 3BoJIIOIMU. OCHOBHbBIC Y MIOHSITUH: CUCTEMAaTUKa, UCKYCCTBEHHAsI
OpraHUYeCcKOro MHUpa CUCTEMATUYECKHUE TPYIIIBl OPraHU3MOB. | U €CTECTBEHHAs KilacCu(uKaIusi,

Jlemoncmpayuu: OWHapHass HOMEHKJIaTypa, PUHITUTT
Tabauywl u cxemor: «CoBpeMeHHas HUEPapXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOr0 MHUpa
2.4 | DBoJIIOITUS YEIIOBEKA DBoJIIOIUA YET0BEKa. AHTPOMOJIOTHS PackpsIBaTh cozepxkanue TEPMUHOB

(a"TpOMIOTEHE3)

KaK HayKa. Pa3BuTue npeacraBiieHu
O MPOUCXOXKJICHUU YeI0oBeKa. MeTo bl
U3y4yeHus aHTpororenesa. Cxoacraa
Y pa3iinuusl YEJIOBEKA U JKUBOTHBIX.

CucreMaTnuecKoe IMoJI0KEHHE YeJIOBEKa.

JHemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsHY.

ObopyoosaHue: cienku

Y TOHSITUIA: aHTPOTIOJIOT U,
AHTPOIIOTEHE3, YEIIOBEK Pa3yMHbIN
(Homo sapiens), mpsMOX0xICHHE,
BTOpAsi CUTHAJIbHAsI CUCTEMA.
[IepeuncnsaTh 3a1a4u aHTPOIIOJIOTUH,
ATaNbICTAHOBIICHUS U PA3BUTHUS
MPEACTABICHUM O POUCXOKICHUU
YeJI0BEKA.

N3marate OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBuHA, KPUTHYECKH
OIICHUBATh HEHAYYHYIOWH()OPMAIIHIO
O MPOMCXOXKJICHUHU YEIIOBEKA.
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WINM300PaKEHUST KAMEHHBIX OPYTUH
NEPBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyousa, ckpedia

3HaTh CUCTEMATUYECKOE MOJI0KEHUE
Bus1a Homo sapiens, nepeducinsth ero
MOP(OJIOTO-aHATOMHYECKHUE TPUZHAKH
pa3HOro ypoBHs (THI, KJIacc, OTPSL

u Jp.).

YcTanaBnuBaTh YePThI CXOJCTBA U
pa3IMunuiiueoBeKa 1 >KUBOTHBIX.
OOBSCHSTH U OLICHUBATH 3HAYCHUE
Hay4YHBIX 3HAHUI O MPOUCXOKICHUN
YeJIoBeKa JJIsl TOHUMaHUSI MeCTa U POJIH
YeJIoBeKa B MPUPOJIE

2.5

JIBMKyIIIME CUITBI

(pakTopsr)
aHTPOIIOTeHE3a

JIBrkyme cuiibl ((hakTopsbl)
anTponorere3a. Hacmeacreennast
W3MEHYMBOCTh U €CTECTBEHHBIN OTOOP.
OO01ecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYIUH Tpya,
MBIIIJICHUE, PEUb.

Jemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKHUX YEePT CTPOCHUS YETIOBEKA
1 9EJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIC MECTa TAJICOHTOJIOTUYECKUX
HAXOJIOK MTPEIKOBCOBPEMEHHOTO
YEIIOBEKA.

Obopyodosanue: MysiKI
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKHE HAXOIKH )»

PackppiBath copepkanne TEPMUHOB
Y TIOHATHI: PaKTOphl aHTPOIOTEHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHifHAS NESITEIbHOCTD,
OJIMMOP(PU3M.

XapakTepru30BaTh ABUKYIINAE CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATH UX MEXTY COO0M
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaauu U BETBU 3BOJJIIOIINN

PackpriBaTh conep:kaHue TEPMUHOB

3BOJIFOLIAH YETOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK Y TIOHSATHIA: aBCTPAJIONIUTEK, YETTOBEK

yMelbiid, YenoBek MpsAMOXOIIINM, YMEJIbIN, YEJIOBEK MTPAMOXOISAIINH,
YenmoBek HEaHAEPTAIBCKUM, UeoBEK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOT'O THUIIA. HEOJIUTUYECKAS PEBOJIIOLNS,
Haxoakn nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMsl CyIIIECTBOBaHMUsI, 00JIaCTh XapakTepu30BaTh U CPABHUBATH MEKITY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00¥ OCHOBHBIE CTAMH IBOJIOIINH
MO3ra, 00pa3 KU3HU, OPYAUSL. YEJI0OBEKA: XPOHOJIOTUYECKHUI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHsl, 00beEM
Tabnuyvt u cxemvi: «OCHOBHBIE MeCTa rOJIOBHOTO MO3ra, 00pa3 KU3HU
MAJICOHTOJIOTUYECKUX HAXOJIOK IIPEJIKOB | U OpyAus Tpyda
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHelimme moam», «IpeBane
moan», «I[lepBbie COBpEMEHHBIE JTHOAN.
OO0opynoBaHue: MyJIsiKU
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aABCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAaHbOHIIA); CIEIKU
WM 1300paKeHUsI KAMEHHBIX OPY I
MEepPBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrnepsl, pyouna, ckpedna

2.7 | YenoBedeckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpbiBaTh cojiep:KaHUE TEPMUHOB

Y IPUPOJIHBIE
aZjanTaldy YeJIOBeKa

OOJBITINE pachl: €BPOIICOUTHAS
(eBpasuiickas), HErpo-aBCTPATIOUTHAS
(3KxBaTOpUAIIbHAS ), MOHTOJIOUIHAS
(a3uaTcko-aMepuKaHCKas).

Y TOHSITUI: pachl, pACOTE€HE3, COLlAAI-
JTAPBUHU3M, PACHU3M, METUCALIUSL.
XapakTepu30oBaTh U CPABHUBATH
MPEJICTABUTEIIENYETIOBEYECKUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemol: «YenoBeueckue
paceD»

PACKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOTICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TIPUMEPDI
MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AMHCTBO Bua Homo
sapiens, HAy4YHYI HECOCTOSATEIbHOCTh
PaCoOBBIX TEOPHUU, UJEH COLHUATBHOTO
JApBUHU3MA U pacu3Ma

Hroro yacoB o teme

9

Tema 3. Opranusmsbl 1 OKpYKAaKOIIas cpeaa

3.1 | Okosorusa Kak Hayka 1 DKoJorus Kak Hayka. 3ajiaunu paszzenbl | PackpbeiBaTh coliepaHrue TEPMUHOB
DKOJIOTUH. Y TIOHSTHI: DKOJIOTHS, ITOJIEBBIE
MeToapl SKOJIOTUYECKUX UCCIENOBAHUM. | HAOMIOACHUS, SKCIIEPUMEHTHI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHHT OKPY>KaIOIIEH CPEeIbl,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, DKOJIOTHUECKOE
Hemoncmpayuu: MHPOBO33pPEHHUE.
Ilopmpemepi: A. 1'ymMO0IBAT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3zensl UCBSI3U C IPYTUMU HayKaMH.
Tabnuyvl u cxemvr: xapta «IIpuponnsle | XapakrepuzoBaTh METOIBI
30HBI 3EeMJIU» AKOJIOTUYECKUX UCCIIEN0BAHNN

3.2 | Cpenpl oOuTaHUS U 1 Cpenbl oOuTaHusi Opranu3MoB: BojiHasA, | PackpbiBaTh comepkaHue TEPMUHOB

HKOJIOTUYECKUE
(akTopsI

HA3€MHO-BO3/1yllIHAs, [IOYBEHHAs,
BHYTpPU-OPraHU3MEHHASL.
OkoJnoruyeckue GakTopsbl.
Krnaccudukanus s3Kko10rmaeckux

Y TIOHSTHI: cpesia oOuTanusl,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTrpaHUYMBAIOIIUN (JINMUTHPYIOLIUIN )
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(hakTOpOB: AOMOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpenpblOOUTAHUS
OpPTaHU3MOBY

daxkrop.

XapakTepru30BaTh yCIOBUS CPE/T
OOUTaHMsI OPTaHU3MOB;
KJIACCU(PUITUPOBATH M XapaKTEPHU30BaTh
dKOJIOTHYECKHE (DAKTOPHI: a0MOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuckIBaTh JEHCTBUE SKOJIOTUUECKHUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3HEEATEIbHOCTH
pacTeHUH M )KHBOTHBIXPA3HBIX CPET
oOuTaHus

33

AOuoTHuecKue
(bakTopsI

AOGuoTnueckue (paKTophl: CBET,
TeMIlepaTypa, BIKHOCTb.
®doronepuoansm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «POTOMEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
paoomowi:

JlaGopatopnHas paborta No 3.
«Mopdonoruaeckue 0COOEHHOCTH
PaCTEeHMM U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHnas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KoJIeyca»

PackpeiBaTh copepkaHue TEPMUHOB

Y MOHATHIA: aOMoTHYeCKHe (haKTOPBI,
dhoToneprnoan3M, OMOJIOTHYSCKUE
PHUTMBI.

AHanu3upoBath JeicTBHUE CBETA,
TEMIEPATyPhl, BIAXKHOCTH Ha OPTaHU3MBI
Y TIPUBOANTH MIPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoauTh OMONOTHYECKUE HAOTIOACHHUS
U 0pOpMIIATE PE3yNbTaThl MPOBEICHHBIX
HaOJIIOICHU I
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3.4 | buornueckue buotnueckue paxropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUIITHUIECTBO, CHMOHO03 XUIIIHUYECTBO, Mapa3uTU3M,
u ero (opmel. [Tapasutusm, koonepanusi, | KOHKYPEHIIHS, MyTyalu3M, CAMONO3,
MyTyaJIu3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIU3M.
3HaueHue OMOTHUECKUX XapakTepru3oBaTh OMOTUUYECKHUE
B3aUMOJICUCTBU 7151 CYILIECTBOBAHMS (baKTOPBI ¥ BUJIBIB3AaMMOOTHOIIICHUN
OpraHU3MOB B TPUPOJHBIX COOOIIECTBAX. | MEXIY OpraHu3MaMu; IPHBOJIUTh
Jlemoncmpavyuu: IpUMEpBI B3aUMHOU
Tabauywl u cxemor: «llumesslie nenu» MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXAy COOOU BUIIBI
OMOTHUYECKUXB3aUMOICHCTBUN
OpPraHHU3MOB
3.5 | DKoJoruyeckue DKOJOTUYECKUE XapaKTEPUCTUKHU PackpriBaTh copepxanmue TEPMUHOB
XapaKTePUCTUKU nonyJisiunud. OCHOBHBIEIOKA3aTeIu Y TIOHATUI:TOMYJISILUSA, YACTIECHHOCTb,
BU/IA U TONYJIALIMH HOIYJISILIMK: YUCIIEHHOCTb, JIOTHOCTb, IJIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTb,

POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHamMmka 4uciIeHHOCTH
NOMYJISILNN U €€ PEryJIsALHsL.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJISIIMKA UHPY30pUU-TY PETTBKID.
Jlabopamopnwie u npakmuueckue
paoomoi:

MIPUPOCT, MUTPALINS], TUHAMUKA
YUCJIEHHOCTH IOy JISIUU.
XapaxkTepu3oBaTh OCHOBHBIE [I0KA3aTENN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILNN; ONUCHIBATh MEXAHU3MBbI
PEryJIALMY YUCIEHHOCTH NOMYJIALINN
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[Ipaktrueckas padora Ne 2. «Iloxcuer
IJIOTHOCTH MOMYJIALIMIA Pa3HBIX BUIOB
PaCTCHUIN

HToro yacoB 1o teme

5

Tema 4. Coo011ecTBA H DKOJIOTHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Co00111eCTBO OPraHU3MOB — OMOIIEHO3. PackpbIBatTh cojiepaHue TEPMUHOB
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHIOBAS, Y TIOHATHI:0MOIIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, TpOoPUUECKas OMOreo1eHO03, BUJIbI-IIOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHL. AKOJIOTHYECKAs HUIIIA.
Casizu B OUOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Jemoncmpayuu: (coo011ecTBO), €ro BUJIOBYIO,
Tabauywl u cxemol: «llumieBsie nenu, MPOCTPAHCTBEHHYIO U TPOHUUECKYIO
«buOIIeHO3: COCTaB U CTPYKTYpay. CTPYKTYPBHI.
Obopyoosarue: MOIETb-aNIUIAKAIUS OOBSACHITH POJIbL KOMIIOHCHTOB
«Tunuruneie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJEPKAaHUU €TO
«PacTuTenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTEKITHS «bHoIieH03 Ha OMPEJICTICHHON TEPPUTOPUH.
OOBSACHITH OMOJIOTUYECKHUI CMBICT
SAPYCHOCTU UITUCTOBOM MO3AMKH.
CpaBHHMBaTh KOMITOHEHTHI OMOIICHO30B,
WX BUJIOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHI, CBS3H
MEXy OpTaHU3MaMH
4.2 | DKOCUCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackppiBaTh conmepikaHie TEPMUHOB

1 3aKOHOMCPHOCTHU
X CymeCTBOBAHUA

IToHsaTHE 00 YKOCUCTEME
1 OMOTr€eOIEHO3E.
OyHKIIMOHATBHBIC KOMITOHCHTHI

W OHSATHI: DKOCHUCTEMA, OMOreOIIEHO3,
POAYICHTHI, KOHCYMEHTBI, PeAYIIEHTHI,
Tpouyeckrue ypoBHH, MUIIEBast
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BeliecTs U MOTOK YHEPTUU
B DKOCUCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKOocuCTeMBbI. [InIeBbIe TIenu U CeTH.
OcCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI:
oromMacca, MpoayKIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Hopmpemuwi: A. [Ix. Tencnu,

B. H. Cyxkaues.

Tabauywl u cxemvol.: «IIpuponnsie
coobmecTBay, «Llenu mutaHus,
«IKoJIOorMYecKas MUpaMuaIa

LENb U CE€Th, IKOJOTUYECKHUE
nupamMuIbl, Onomacca, mpoyKITns,
CYKLIECCHS.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(ee crmOCOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPYTOBOPOT BEIIIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBAaTh MACTOUIIIHBIC U ICTPUTHBIC
MUIIEBBIC e, TPOPUIESCKHUE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
MUpaMUIbl YUCIEHHOCTH U ITUPAMU/TBI
OMOMAacCCHI.

CoCTaBJATh 1IEMU U CETH TTUTAHUSI.
IIepeuncnsiTh CBOMCTBA YIKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M TOIIEPIKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepru30BaTh CyKIIECCUH, BBISBIIATD
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[TIpuponnsie
DKOCUCTEMBI

IIpupoHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocucTeMa XBOMHOTO WK
HIMPOKOJUCTBEHHOTO JIECa.

PackpbIBaTh coziepkaHNEe TEPMUHOB
Y TIOHSTHIA: BOJHBIE YKOCHCTEMBI,
OMOTreoneHo3bl, (PUTOTUIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyvt u cxemol. «IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHCTEMA XBOMHOTO JIECa»,
«bnoneHnos Bogoemar.

Obopyoosanue: TepOapuM U KOJUICKIIUU
PACTEHHI U JKUBOTHBIX,
MIPUHAJJICKAIIUX K PA3HBIM
HKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIINE
pasHbie TpohUIECKHUE YPOBHU

4.4 | AHTPONIOTCHHBIC AHTpPOMOTEHHBIE SKOCHUCTEMBI. PackpriBaTh coqiep:kaHuEe TEPMUHOB
DKOCUCTEMBI ATpPOIKOCUCTEMBI. Y MOHATUI: aHTPONIOT€HHAs SKOCUCTEMA,
VYpboskocucreMsl. buonoruueckoe arposKocucTema, ypoboskocuctema,
1 XO3UCTBEHHOE 3HAUCHHUE OnopazHooOpasue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI
buopasnoobpazue kak gpaxtop 1 ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUYMBOCTHU 3KocucTeM. COXpaHEHUE | CYIIECTBOBAHUSI.
OMOJIOrMUYECKOro pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOT€HHBIX
Ha 3emJie. HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATH
Jemoncmpayuu: UX BUJOBOM COCTaB U CTPYKTYDPY.
Tabauywl u cxemvl: K ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYpPY
Obopyodosanue: KONIeKIUs «Bpeaurenu | mpupoIHbIX SKOCUCTEM
BAXKHEHUILINX CEIbCKOXO3UCTBEHHBIX 1 arpO3KOCUCTEM, arpPOIKOCUCTEM
KYJBTYpP» 1 ypOOIKOCUCTEM
4.5 | buoctepa — Yuenne B. . Bepuanckoro o 6nochepe. | PackpriBaTh conepkanue TEpPMUHOB
rio0anbHas ['panu1pl, cocTaB U CTpYKTypa Y MIOHATHI: Ouocdepa, )KUBOE BELIECTBO,
AKOCUCTEMA 3EMIIU ounocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE PaBHOBECHE.

dbyukiuu. OcobeHHOCTH 6uochephl Kak

Ouenusats Bkiaza B. Y. Bepaaackoro

73




r7100ambHON SKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE 1 OOpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Iopmpemui: B. N. BepHaackuii.
Tabauywl u cxemwr: «OO0IAs CTPYKTYpa
onocdepr», «PacnpocTpaneHue xU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/IaHUe yueHus o ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsi,
(GyHKIIUH ’KUBOTO BEIlecTBa OMocdepsl
U onpeaeisITh (Ha KapTe) 00J1acTH ero
HAUOOJIBIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH IPUMEPHI TIPOSBICHHUS
(GyHKLHIA )KMBOTO BelecTBa Onocgepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BeKa.

[lepeunciarb oco6eHHOCTH Orocheps
KaK IJ100aJIbHOM AKOCHCTEMBI 3eMJIH

4.6 | 3axoHOMEpPHOCTH KpyroBopoTs! BemecT PackpriBaTh conep:kaHue TEPMUHOB
CYIIECTBOBAHMSI ¥ OMOT€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB | M MTOHSITHIA: IIEIOCTHOCTH OHOC(hepHl,
ouochepsl (yrnepoma, azora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI
OMOMBI CyIIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,
Jlemoncmpayuu: OUOMBI.
Tabauyvt u cxemwvi: «KpyroBopot OnuceIBaTh KPyroBOPOT BEUIECTB,
yriepojia B ornocheper, «KpyroBopot OMOre0OXUMHUYECKHE KB a30Ta
a30Ta B IPUPOICH u yriaepoja B ouocdepe.
OOBICHATH MPUIHHY 30HATBHOCTH
ouocdepsl. [lepeuncnarsb
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMJIn
4.7 | YenmoBe4yeCcTBO YenoeuecTBo B Onocdepe 3emiu. PackpeiBaTh coepkanre TEPMUHOB

B Onocdepe 3emu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Ouocdepe. ['mobanpHBIC

Y MIOHATUNA: aHTPOIIOT€HHbIE U3MEHEHU,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPOITOT€HHbBIE BO3JICHCTBHS

Ha pUpoay», « BaxkHeln1ne ICTOUHUKA
3arpsi3HEHHS BO3AyXa U TPYHTOBBIX
BO.», «IlouBa — BaxHeas
cocrasJsitolas onocheps», « PaKTOpsbI
Jerpaganuu nouBy, «llapHuKoBbIi
appekT», «PaKkTOophl paMOAKTUBHOTO
3arpsizHeHus ouocgepsd; Kpachas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

Xapaktepru3oBaTh OMOC(EpHYIO POITH
YeloBeKa.

[IpuBOAUTH MPUMEPHI AaHTPOIIOT€HHBIX
U3MeHeHu# B bnocdepe.

OueHnBaTh MOCIEJCTBUS 3arpPsI3HEHUS
BO3/IYILIIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
OoropazHooOpasusl.

dopMyIUpOBaTH COOCTBEHHYIO TTO3UIIUIO
M0 OTHONICHHIO K II00AIbHBIM

U PErMOHAIBHBIM 3KOJIOTUYECKUM
npobJieMam, apryMEeHTUPOBAaTh CBOIO
TOYKY 3pEHHUS.

HasbiBaTh npUYMHbI TOSIBJIICHHS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAUYECHHE MpOrpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
IIPHUPO,IBI
1 4eJI0OBEYeCTBa

CocyuiecTBOBaHUE TPUPO,IBI

1 yenoBevyecTBa. CoxpaHEeHUE
Omopa3HooOpa3us Kak OCHOBA
YCTOMUYMBOCTU OHOChEpHI.

OcHOBa palMOHAIBLHOTO

yIpaBJICHUS IPUPOIHBIMH pEeCypcaMu
1 UX HCIIOJIh30BaHNUE.

JlocTmxkenus OMoI0run

PackpeiBaTh coziepxaHue TEPMUHOB

Y TIOHSTUN: PALMOHAJIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KODBOJIIOLUS.
XapakTepu3oBaTh PALMOHAIBHOE
MCIIOJIb30BaHME IPUPOIHBIX PECYPCOB;
OCHOBHBIE T10JIOXKEHUS KOHLEILIUN
YCTONYUBOTO Pa3BUTHS
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U OXpaHa MPUPOJIBI.
Hemoncmpayuu:
Tabnuysl u cxemol: «buocdepa u
YEIIOBEK)

Hroro yacoB no teme 9

Pe3epBHOE Bpemsi 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITTPOIT'PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJEHHBIX 11O KIIACCAM
MPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OEPA30BATEJBHOM NPOI'PAMMBI CPEJTHEI'O OBIIEI'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOT'UHN

B ¢denepanpHpIX M perMoHaNbHBIX MPOLEAYpax OIEHKH KadecTBa 0Opa3oBaHUS
HCIIONIb3YETCS MepedyeHb (KOAU(PHUKATOP) pacHpeeICHHBIX MO KiaccaM MPOBEPSEMBIX

TpeOOBaHMUI K

pe3yibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTelIbHOM IMPOrpaMMBbI

CpeaHero o0mero 00pa3oBaHus U AIEMEHTOB COJCPKAHUS 10 OMOJIOTHH.

10 KVIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3yJibTata

[IpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
00pa30BaTeNbHOM IPOrpaMMBbl CPETHETO 001IEro 00pa30BaHuUs

1

CdopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (OpMUPOBAHHUU
COBPEMEHHOW €CTEeCTBEHHO-HAyYHON KapTUHBI MHUpa M HAY4YHOTO
MHUPOBO33pPEHHUS; O BKJIAJIE POCCHUUCKUX M 3apyOCKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OWMOJIOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTH
YeJIOBeKa JIJIsl PEIICHUSI )KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJIEpKAHUE OUOJOTUYECKUX TEPMHUHOB
U TIOHSITUM: XKU3Hb, KJIETKA, OpraHu3M; MeTab0au3M (0OMEH BeIlleCTB
U TpeBpallleHHe SHEPruM), rOMeocTa3 (CaMOperyssiiuus), ypOBHEBaAs
OpraHu3alys >KMBBIX CUCTEM, CAMOBOCITPOU3BEICHUE (PENPOAYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE

YMeHue uznaratb OMOJIOrHYeCKUe TEOPUH (KJIETOYHAs, XpPOMOCOMHAs,
MyTalmoHnHasl ), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yuyeHHs (O LIEHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KYJbTYPHBIX
pactenuii H.I1. BaBunosa), onpeaenars rpaHulibl UX IPUMEHUMOCTHU K
YKUBBIM CUCTEMaM

YMeHue BiageTh METOJaMU HAay4yHOTO TIO3HaHUST B OHOJIOTUU
(HaOyroficHMEe W ONMCAHUE >KMBBIX CHCTEM, IPOIECCOB U SBIICHHIA,
OpraHu3aiys ¢ TMpOBEACHUE OHOJIOTHYECKOTO0 IKCIEPUMEHTA,
BBIJIBUKCHUE  THUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXAY
UCCIIeTyEMbIMU BEJIMUUHAMU, OOBSICHEHUE TTOTYUYCHHBIX PE3YJIbTAaTOB,
MCMOJIb30BAaHHBIX HAyYHBIX TOHATHM, TEOPUM M 3aKOHOB;, YMEHHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIbTATOB)

77




YMeHue BBIIACNATh CYIIECTBEHHBIE MPU3HAKUA BHUPYCOB, KIIETOK
OPOKAPUOT M JyKApPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB;  OCOOEHHOCTHM  TIpOLlECCOB ~ OOMEHa  BEIIECTB
U TIPeBpalleHHs SHEPTUH B KJIE€TKe, (POTOCHHTE3a, TNIACTHYECKOTO U
JHEPreTUYEeCKOro  OOMEHa, XEMOCHHTEe3a, MMTO03a, Melo3a,
OIUIOAOTBOPEHHS, PA3MHOXKEHHUS, HMHIUBUIYaJbHOTO  Pa3BUTHA
opraHu3ma (OHTOI€HE3)

YMeHue TOpUMEHSATh IOJydYeHHbIe 3HaHWS JUId  OOBSICHEHUS
OMOJIOTUYECKUX TPOIIECCOB U SIBIICHHUM, JUIS MIPUHITHS MPAKTHUECKUX
pelIeHi B TOBCETHEBHOM KU3HHU B IIeJIsIX oOecreueHus: 6e30MacHOCTH
CBOETO 3JI0POBBSI U 3/I0POBbSI OKPY’KAIOMIMX JIOAEH, COOMIOCHHS
HOPM TPAMOTHOTO TOBEAECHUS B OKPYKAIOIIEH MPUPOTHOU CPENE;
NOHMMaHWEe  HEOOXOJWMOCTH  WCIONB30BAaHUS  JOCTH)KCHUI
COBPEMEHHOW OWONOTUM ¥ OWOTEXHOJOTMH [UIS PalOHAIBHOTO
HPUPOJIOTIONIE30BAHNS

YMeHue peuiats 2JIEMCHTAPHLIC T'CHCTHYCCKHUC 3aaadd Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKpCHIMBAHUC, CHCINICHHOC HACJIICAOBAHUC, COCTABJISITh

CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIBaHUA
It IIPpCACKa3aHus HACJICAOBAHUA IIPU3HAKOB Y OPIraHnu3MOB

YMeHue BBIIOJMHATH Ja0OpaTOpHblE M MPAKTHUYECKHE PpadoThI,
coO0aTh OpaBWia MpU paboTe ¢ y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHHEM

YMeHHne KpUTHUECKH OLICHUBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOYAIONIYI0  TICEBIOHAYUYHBIC
3HaHMS W3 pa3UuHbIX HcTOuHUKOB (CMU, Hay4yHO-mOMyJIsIpHBIE
MaTepHuabl); STUYECKUE AaCHeKThl COBPEMEHHBIX MCCIIECOBAHUMN B
OMOJIOTHH, MEUIIUHE, OMOTEXHOJIOTUU

10

YMeHnue co3naBaTh COOCTBEHHbBIC MMCHbMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 6MOJIOTUYECKYI0 MH(DOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OMOJIOTHI

IIpoBepsieMble 3J1eMEHTHI COAEePKAHMS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buomnorus kak Hayka
1.1 buonorus — Hayka o xuBoil npupoze. Ponb 6uosnornn B GopMHpOBaHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CrctemMa OMOIOrHYeCKUX HayK
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1.2

Metonsl TO3HAHUWS JKWBOM MPUPOABl (HAOMIOACHHWE, DSKCIEPHUMEHT,
ONHcaHue, U3MEepPEHUe, KIacCU(pHUKaIUsI, MOJACITUPOBAHNE, CTATUCTHUECKAs
00paboTKa TaHHBIX )

JKuBbIE CHCTEMBI U X OpraHH3aIu:A

2.1

Kupble cuctempl (OMOCHCTEMBI) Kak TMpEIMET H3y4YCHHS OHOJIOTHHU.
CBoiicTBa OMOCHCTEM M MX pa3HOOOpasue

2.2

YpoBHU OpraHu3alyy OMOCUCTEM: MOJEKYJISIPHO-TeHETUYECKUA, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUI0BOM, 9KOCUCTEMHBIH, OOCepHbIN

XUMUYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1

XUMHYECKHN COCTaB KIIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHKpO3JIEMEHTh. Boma u MuHepanbHble BemectBa. DyHKIHUM BOJBI U
MUHEPAIbHBIX BelECTB B kieTke. [loanepxkanue ocMOTHYECKOTro OanaHca

3.2

benku. CoctaB u ctpoeHue 6€IKOB. AMHUHOKHCIOTB — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMBIE aMUHOKHUCIOTBI. AMUHOKHUCIOTHBIA COCTaB.
YpOoBHM CTPYKTYphl OCIKOBOM MOJIEKYJbI (TIEpBUYHASl, BTOpHUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XHMMHUUECKHE CBOWMCTBA OEJIKOB.
buonornueckue QyHKIUU OEITKOB.

®depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuupuyHoctb. KopepmenTsl. ButaMuHsl.
OTnuuust PepMEHTOB OT HEOPTAaHMUECKUX KaTaIM3aTOPOB

3.3

VYrieBoasl: MOHOcaxapuabl (TJIOKO3a, pubo3a U JE30KCHpu003a),
nucaxapujbl (caxaposa, JJakTo3a) M IMojucaxapuibl (Kpaxmal, TJIMKOTEH,
1eJUTI0J103a). bronmorndeckue pyHKIIMK YTIIEBOIOB.

Jlunuapl:  TpUraUUEpuabl, crepouabl, ¢ochomunuasl. [wapoduasHO-
ruapodobHbie cBoMcTBa. buomornueckue ¢yHkuuu nunuaoB. CpaBHEHUE
YTJIEBOJOB, OCTTKOB 1 JIMMHIOB KaK HCTOYHUKOB SHEPTUHU

3.4

Hyxnennoseie xucnorsl: JHK u PHK. Hyxkneoruaer — moHOMEpSHI
HYKJIeMHOBBIX KUCIOT. CTpoenue u ¢pynkuuu JIHK. Ctpoenue u ¢pyHkunu
PHK. AT®: ctpoenue u ¢hyHKIUNA

3.5

[MuTosorust — Hayka o kietke. Knerounast teopuisi. MeTo1bl H3y4eHUs KIIETOK

3.6

Knerka kak menoctHas >xuBasg cuctema. OOmMe MNPU3HAKU KIIETOK:
3aMKHyTass HapyxHas memOpana, moiekyiasl JIHK kak renernueckuit
amnmapar, cucteMa CuHTe3a Oeska

3.7

Tunel KIEeTOK: dyKapuoTHYecKass W Tpokapuotudeckas. OcoOeHHOCTH
CTPOCHHUS TPOKAPHOTHYCCKON KiIeTKU. KieTouHas cTeHka OaKTepuil.
CtpoeHHE DYKapHOTHYECKON KiIeTKH. OCHOBHBIC OTJIWYHS PACTHTEIBLHOMH,
KUBOTHOU U TPUOHOMN KIIETKU
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3.8

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAs! CTEHKA, MNIMKOKAIMKC, UX
¢byaknuu. [lrasmatudeckas wmeMOpaHa, €€ CBOWCTBA W (DYHKIUH.
[utomnasma u ee opraHouspl. OgHOMEMOpPAHHBIE OPraHOWbI KIETKHU:
supomasMarudeckas cerb (OIIC), ammapar T'oabaXKH, JTHU30COMBI.
[TosryaBTOHOMHBIE ~ OpPraHOWJBI  KJIETKH: MHUTOXOHJIPUH,  IUIACTHUBI.
[TpoucxosxieHre MUTOXOHAPHH U TIacTuA. Buasl mnactun. HemeMOpaHHbIe
OpraHoOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, PECHUYKH, KTYTHKH.
OyHKIUKA OPTraHOUJIOB KJIETKU. BrirroueHnus

39

Snpo — peryasTopHbli 1eHTp KiIeTku. CTpoeHHe spa: saepHast 000JI04Ka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCnOPT BEIIECTB B KJIETKE

>KI/I3HCI[CSIT€J'IBHOCTB KIJIICTKH

4.1

OOMeH BeliecTB, WK MeTaboIu3M. ACCUMUIIALINS (TTACTUYECKU OOMEH) U
TUCCUMWISIUSA (SHEPreTHYECKU OOMEH) — IBE CTOPOHBI €IMHOTO Mpolecca
MeTabou3Ma. Turbl oOMeHa BEILIECTB: aBTOTPO(HBIA U
reteporpodHblii. Posib (epMEHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUU
SHEPIrUU B KIIETKE

4.2

®orocunTe3. CBeroBas W TemHoOBas (a3l (oTocuHTe3a. Peakuuu
doTocunTe3a. DPpheKTUBHOCTh (hOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a IS
KU3HU Ha 3emuie. BiusitHue yciioBwil cpenbl Ha (OTOCHHTE3 U CIOCOOBI
MTOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XeMOCHHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
KA3HU Ha 3eMJie
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DOHepreTuueckuii oOMeH B KieTKe. PaciiernieHue BeIeCTB, BBIICIICHUE
U aKKyMYJUPOBaHHE SHEPTUU B KIJIETKE. DTarbl SHEPreTUUeCcKoro oomMeHa.
I'mukonus. bpoxxenue u ero Busbl. KHCIOpOAHOE OKUCTIEHUE, WU KIIETOYHOE
npixanue. DPPEeKTUBHOCTD SHEPTETUUECKOT0 0OMEHa

4.4

Peaknuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmaums u JIHK.
Peanuzanus renernyeckoit nHGoOpMaluu B KIeTKe. [ eHeTHUeCcKuit Ko U ero
coiictBa. Tpanckpunuuss — wmarpuunbld cuHTe3 PHK. Tpancmamusa —
ouocunte3 Oenka. KoaupoBanwe amuHokucior. Pomap  pubocom
B OMocuHTE3e OenKa

4.5

Hexnerounsie hopmbl sxu3uu — BUpycChl. Mctopus otkpsiTus Bupycos (.M.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEACSTEIBHOCTU BUPYCOB.
bakrepuodaru. bonesnn pacTeHuii, )KUBOTHBIX W YEJIOBEKA, BBHI3HIBACMBIC
Bupycamu. Bupyc ummyHonedpuuurta uenoBeka (BUY) — BozOyautens
CIT1/Ia. [TpodumnakTuka pacnpocTpaHEHUsI BUPYCHBIX 3a00JIeBaHUN
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PasmHOXeHHE 1 HHIUBUAYAJIbHOC Pa3BUTHC OPraHu3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HUMKA KieTku. MHTepdaza u MuTO3.
[Ipomeccol, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAbOp —
KapuoTun. JIMIMIOMAHBIA M  TalJIOWJHBIA  XPOMOCOMHBIE  HAOOPBHI.
XpoMmaruasl. [{uTonornyeckue OCHOBBI Pa3MHOKEHUSI U UHAUBUYaJTbHOTO
Pa3BUTHS OPTraHU3MOB.

Henenue xnetkn — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasmiye Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOTHUYECKUN CMBICT MUTO3a
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dopmBbI pa3MHOKEHHUST OPTAaHU3MOB: OecIoNioe u MmoyioBoe. Bumbl 6ecronoro
Pa3MHOXKCHUS: JICJICHHE HAJBOE, TIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe,  BETETATUBHOEC  pa3MHOXeHHe.  VICKyccTBeHHOE
KJIOHUPOBAHHUE OPTaHU3MOB, €T0 3HAUCHUE JIJIS CEJICKITNU
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[TonoBoe pazMHOKEHHE, €0 OTINYUS OT OECIIONOTO.

Meiio3. Cragun Mmeno3za. IIpoueccsl, npoucxoadiuye Ha CTaausIX Menosa.
IloBenenne xpomocoM B Menose. Kpoccunrosep. bronornueckuit cmsbIci
Y 3HA4YCHUE Meno3a
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I'amerorenes — mporiecc oOpa3oBaHUS IOJOBBIX KIETOK y JKHWBOTHBIX.
[TonoBbie Kene3bl: CEeMEHHUKM U sSIUUHUKU. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u/i, SHUIEKIeTKa) — CliepMaToreHes
n oorene3. OcCOOECHHOCTH CTPOCHHS SUIICKIECTOK U CIIEPMATO30UJIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes3). OTambl SMOPUOHAIILHOTO Pa3BUTUSI Y TIO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHUE, racTpyJsisiius, opraHorene3. [loctamOpuonanbHoe
pazButue. TuIbl MOCTAIMOPUOHANBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHouHOE). BimsHHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pasButne pacreHuii. OHTOT€HE3 LBETKOBOIO PACTEHHUSA: CTPOCHUE
CEMEHH, CTaJNH Pa3BUTHS

HaCJ'IeI[CTBeHHOCTB N USMCHYHUBOCTBb OPraHnu3MOB

6.1

IIpenmer m 3amaun reHetuku. Mcropuss pas3BUTHS T'eHETUKH. Bxiazg
POCCHUHCKHX U 3apyO€XKHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeTomabl
reHeTUKd  (TUOPUAOJIOTUYECKUM, IUTOT€HETUYECKUM, MOJIEKYJISIPHO-
reHeTudeckuil). (OCHOBHbIE TI'E€HETUYECKHE TOHATHS. [ eHeTmyeckas
CHUMBOJIMKA, UCITOJIb3YEMAasl B CXEMaxX CKpEIMBaHUN

6.2

3aKOHOMEpPHOCTH HACJIeI0BaHMsI TPU3HAKOB, yCcTaHOBJIeHHbIE ['. Menaenem.
MoHoruOpuHOe CKpeNIuBaHue. 3aKOH €IUHO00pa3us THOPHUIOB TIEPBOTO
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nokosienus. [IpaBuno AJOMHHMpPOBaHWSA. 3aKOH PACIUIEIUIEHUS NPU3HAKOB.
['unoTe3a unctoTsl raMer. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBUCUMOTO  HacCJEAOBaHUS
npu3HakoB. lluToreHeTHMueckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyromee  CKpemuBaHue. Mcnosb30BaHME — aHAIM3HUPYIOLIETO
CKpELIMBaHUsA IS ONPEAEIICHHsI TEHOTUIIA OCOOH

6.3

CuemieHHoe  HacienoBaHue mnpusHakoB. Pabora T. Moprana no
CLICIUICHHOMY HACJEIOBaHUIO TeHOB. HapylieHue clemieHus IeHOB B
pe3ysIbTaTe KpPOCCHHIOBEpA. XPOMOCOMHAsi TEOpHUS HACJIEICTBEHHOCTH.
I'eneTnueckue KapTel.

I'eneruka nosa. XpoMOCOMHOE OINpeAesieHUE 1mojia. AyTOCOMBI U MOJIOBBIE
XpoMOcoMBI. ['oMorameTHble U reTeporaMeTHeie oprann3mbl. HacnenoBanue
IPU3HAKOB, CLEIJICHHBIX C MIOJIOM

6.4

N3MeHYnBOCTS. Bunpr U3MEHYUBOCTH: HEHACJIEICTBEHHAs
U HaciueACTBeHHasA. Ponb cpeapl B HEHACIHEACTBEHHOW WM3MEHUYHMBOCTH.
XapakTepucTuka MoIU(PUKAINOHHON N3MEHUNBOCTU. BapraoHHbIH psa u
BapualMoHHas Kpuas. Hopma peaknum npusHaka. KomanyecTBeHHBIE U
KaueCTBEHHbIC TNPU3HAKM W HUX Hopma  peakuuu. CBoilcTBa
MOAU(PUKALMOHHON U3MEHUYNBOCTU

6.5

HacnencrBenHasi, win TeHOTHNMYECKas, M3MEHYUBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. MeH03 U MOJOBOWM MpOLECC — OCHOBA KOMOWHATMBHOMU
M3MEHYMBOCTU. MyTarimoHHass u3MeHUMBOCTh. Kiaccudukanus MyTaiuii:
IE€HHBIE XPOMOCOMHBIE, TE€HOMHBIE. YacrorTa W IPUYMHBI MYTAaLUH.
MyTtarennbie QakTopbl. 3aKOH FOMOJOTUYECKHUX PSAIOB B HACJIEICTBEHHOU
n3menunsoctu H.M. BaBunosa

6.6

I'enetuka denoBeka. Kapuortumn uenoBexka. OCHOBHBIE METOJbI T'€HETUKHU
YEJI0BEKA: reHeaJIOTMYeCKUi, OJIM3HEIOBBIH, LIUTOTCHETUYECKUIM,
OMOXMMUYECKU, MOJIEKYJIApHO-reHeTnYecKuii. COBpEMEHHOE OIpEeIICHHUE
F€HOTUMNA: TIOJJHOTEHOMHOE CEKBEHHUPOBAHHWE, TCHOTHUIIMPOBAHUE, B TOM
yucne ¢ nomombio [11P-ananu3a. HacaeacTBeHHbIe 3a00¢BaHMs YeIOBEKa:
reHHbIe O0O0JIe3HHM, OOJIE3HU C HACIEJICTBEHHOUW MpeapacroioKEHHOCTHIO,
XpoMocoMmHble Oomne3nn. CoMaThyeckue W TEHEPAaTUBHBIC MYTAaIlHH.
[IpuHnMnbel 370poBOro oOpasza KWU3HU, JUATHOCTHUKH, MPO(PUIAKTUKU U
JICUCHUS T€HETUYCCKUX O0JIe3HEH. MenuKo-TeHETUYECKOE
KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPAILICHUU
Y JICYCHUN T'€HETUUECKNX 3a00JICBaHUN YEI0BEKa

Cenexnust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa U MPOLECC. 3apOKIACHNUE CEIEKIUN U JOMECTUKALUS.
Yuenue H.M. BaBunoBa 0 IeHTpax NPOUCXOXKIACHUS M MHOTO00paszus
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KYJIbTYPHBIX pacTeHUU. L[eHTpBI MpOMCXO0KAEHUS NOMAIIHUX XKUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METOIbI CeIeKIMU. MacCoBBI U MHIUBUAYATIbHBIN OTOOPHI B
CEJIEKLMU PACTEHU U )KUBOTHBIX. OLleHKa 3KcTepbepa. BIM3kopoicTBEHHOE
ckpeniuBanue — UHOpuAUHT. Yucras nunus. CKpenmBaHue YUCThIX JIMHUM.
I'ereposuc, wmm rtubOpuaHas cwia. HepoacTBeHHOE CKpelMBaHHE —
aytopununr. OtnaneHHas rudpuauzanus U ee ycnexu. VMckyccTBeHHbIN
MyTareHe3 M MoJIy4eHHe MOJUIUIOUI0B. JlOCTHKEHUsI CeNeKIMU PAaCTeHUH,
KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

broTexHOJIOTHs KaK OTpacilb MPOU3BOJCTBA. ['eHHas MH)KEHepus. OTallbl
co3nanus pekomObunanTHoM JIHK u Tpancrennsix opranusmos. Knetouynas
uHxeHepus. Kierounele KyiabTypbl. MHKPOKIOHAJBbHOE PAa3MHOXKEHHE
pacteHuii. KiloHUpOBaHKE BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUeCKHE MpoodsieMbl. MO — reHeTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie peaAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
0o0pazoBaTenbHOMN MPOTrpaMMBbI CPEAHET0 00111eT0 00pa30BaAHMUS

1

ChopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUH B CHCTEME
HAyyHOTO0 3HaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHONW €CTECTBEHHOHAY4YHOM KapTUHbI MHpPA W HAy4HOTO
MHUPOBO33PEHUS; O BKJIAJ€ POCCHUMCKUX M 3apyOekHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHMOJOTUH; (DYHKIHMOHAIBHOW TI'PaMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue packpbeiBaTh COJepKaHUE OUOJOTUYECKUX TEPMHUHOB
Y TOHATHI: BUJI, MOMYJISALMS, TeHOPOH, DBOJIIOIUS, ABUKYIINE CUIIbI

(axTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUUECKHUE (haxkTopsl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBI,  PEAYLEHThI, IeNu  MUTaHus,

AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa

YMeHue uznaratb OUOJIOrHYeCcKre TeOpUH (IBOTIOMOHHAs Teopust Y.
JapBuHa,  CHHTETHYECKass  TEOpUS  DBOJIOIMWHU),  3aKOHBI U
3aKOHOMEPHOCTH (3apojpieBoro cxojacrea K.M. bapa, uepenoBanus
INIaBHBIX HampaBiieHWit u nyTted sBomonuu A.H. Cesepiiosa,
yueHuss o 6uochepe B.U. BepHanckoro), onpenensiTh rpaHUIbl UX
IIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BhajeTh METOJaMU HAy4yHOTO TIO3HaHUsT B OHOJIOTUHU
(HaOmro/leHne M ONMHUCAHUE >KUBBIX CHCTEM, MPOLIECCOB M SIBJICHHIA,
OpraHu3alys ¢ TMpOBEACHUE OHOJIOTHYECKOT0 IKCIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHHUE  3aBUCUMOCTH  MEXAY
UCCIIETyEMbIMU BEJIMUUHAMU, OOBSICHEHUE MTOTYyUYCHHBIX PE3YJIbTaTOB,
VCIOJIb30BAHHBIX HAyYHBIX IOHATHM, TEOPUM WM 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YIHTATOB)

YMeHue  BBIACHATh ~ CYIIECTBEHHBIE  TPU3HAKKM  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJOB, NOMYJSAIUNA, MPOTYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHMOIr€OLEHO30B M  DKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  W3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCITOCOOICHHOCTH
OpTaHU3MOB, ICHCTBUS SKOJOTHYCCKUX (AKTOPOB HA OPTaHHU3MBEI,
TIEPEHOCA BEIIECTB U TTOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOTEHHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYyTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHHue TNpUMEHSTh TIOJNyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHHId B TOBCEHEBHOM KM3HU B LIETISIX 0OecredeHus: 6€30MacHOCTH
CBOETO 3J0POBbS M 3JI0POBbSl OKPY>KAIOIIMX JIIOACH, COOJI0/IeHus
HOPM TPAMOTHOTO IOBEACHUS B OKPYXKAIOLIECH MPUPOJHOU CPEXE;
MOHUMAaHUe HEOOXOJMMOCTA  MCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue penath dJieMeHTapHble OMOJIOTMUECKHUE 3a]]a4H, COCTaBIISATh
CXEMBI IIEpeHOCca BEIIECTB U SHEPTUHU B IKOCUCTEMAX (IIEMU MUTAHUS)

YMeHre BBIMONHATH JIAOOpATOpPHBIE M TMPAKTHYECKHE pPaboTHI,
coONIO/IaTh TpaBWia MpU padoTe ¢ y4eOHBIM M J1aOOpPaTOPHBIM
o0opyI0BaHHEM

YMeHne KpUTUUYECKU OIIEHHWBATh U MHTEPIIPETUPOBATH UH(POPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHUs, BKJIIOYAIOIIYIO  TICEBOHAYYHBIC
3HaHUS M3 pa3nuuHbIX HcTouHMKOB (CMMU, Hay4yHO-mOIyJsSIpHbBIE
MaTepualibl); paccMaTpUBaTh I100AIbHbBIE YKOJIOTHUYECKUE TPOOIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10

YMeHnue co3naBaTh COOCTBEHHbBIC MMCHbMEHHBIC U YCTHBIE COOOIIICHUS,
0000111ast OMOJIOTrMYeCKy 0 MH(HOPMAIINIO U3 HECKOJIBKUX UCTOUYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OHMOJIOTHH

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon [IpoBepsieMblii 3IEMEHT COICPKAHUS
1 DBOJIIOLIMOHHAS] OMOIOT U
1.1 DBOJIIONMOHHAS TEOPHUSI U €€ MECTO B OMOJIOTHH.

CunerenbctBa 3Bomonuu. IlageoHTosornyeckue: MOCIEN0BATENIBHOCTD
MOSIBJICHUS BUJIOB B IMAJCOHTOJOTUYECKON JIETONUCH, IEPEXOIHBIE (DOPMBI.
buoreorpaguueckue: cxoactBo U paznuuuve GayH U (Haop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U pa3aNyuus 3MOPHOHOB Pa3HBIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE,
aHAJOTMYHbIC, pYyAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MoJeKyIspHO-
OMOXMMHMYECKHE: CXOACTBO MEXAaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX
MEeTa0O0JMYECKUX MyTEW Y BCEX OPTaHU3MOB
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1.2

OpomrormonHast teopust Y. JlapBuna. IIpenmnochuiku BO3HHKHOBEHHS
JTapBUHU3MA. /[BIDKYIIHE CHITBI DBOJIIOIIMH BUOB 10 JlapBUHY (M30BITOYHOE
pa3MHOKEHHE TpU  OrPAaHUYCHHOCTH  PECypCOB,  HEOIpeAesieHHas
U3MEHYUBOCTb, 00ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ IMOJIOKEHUS.
MuxkposBosronus. [Tonyasuus kak eIMHUIA BUIA U 3BOJIIOIUN

1.4

JIBmoky1ue cuibl ((pakTopbl) HBOJIOLMUA BUIOB B Mpupoae. MyTalnoHHBIN
npolecc W KOMOMHATHBHAasT WM3MEHYMBOCThH. [lOMyJsAIIMOHHBIE BOJHBI
u gapeiid renoB. M3omsmus wu  murpanus. EctecTBeHHBI 0TOOp —
HaAMpPaBIAOMUN (akTop BoMonUUA. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Iprcnoco0aeHHOCT, OPTaHM3MOB KaK pe3yibTar 3Boiouuu. [Ipumeps
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UANOAAANTALIUY.

Bun wu BumooOpazoBanme. Kpurepun Buma. OCHOBHbIE —(OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe

1.5

MaxkposBomtorusi.  Popmbl  IBoSOIMU:  (DUTIETHYECKAs, JUBEPIeHTHA,
KOHBEpreHTHas1, napaienbHas. HeoOpatumocTs 3BoMONMN

Bo3HMKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuyHbIE OPEACTABICHUA O 3apOKJICHUM KU3HU. HaydHble TUIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJie: abMOoreHe3 U MaHcrnepMus. XUMHIecKas
3BOJIFOLUS. DKCIEPUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKON IBOJIIOLINU.
Hauanbuble stanbl Ouosormyeckoit spomonuu. ['unmoreza PHK-mmpa.
[IepBbie kieTKH U UX 3BOOLUsL. DOpMUPOBAHKE OCHOBHBIX T'PYII KUBBIX
OpraHn3MOB

2.2

PazButne xu3Hu Ha 3emuie mo spaMm W nepuogam. Karapxeit. Apxerckas
U TIpoTepo3oiickas 3pkel. [laneo3olickas spa u ee nepuobl: KEMOPUNCKUH,
OPJOBUKCKHUH, CUITyPUHUCKUN, T€BOHCKUH, KaMEHHOYTOJIbHbBIN, MEPMCKHUHU.
Me3o030iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.
KaliHo30lickas 2pa W €€ TepUoIbl: MaJICOr€HOBBI, HEOTCHOBBIN,
AHTPOIIOTr€HOBBIN. XapaKTEPUCTHUKA KIMMATa U T€OJOTMUYECKUX MPOLIECCOB.
OcHOBHBIE 3Tambl 3BOJIIOIUUA PACTUTEIBHOTO W JKUBOTHOTO MHpA.
Apomopdo3bl y pacTeHUM 1 KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE
IPYNI KUBBIX OPraHU3MOB

23

Cucrema OpraHMYECKOro Mupa Kak OTpakeHue 3BOJIOIUU. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIbl OPraHU3MOB

24

DBOJIIOIMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTre npencTaBieHUi
O MPOUCXO0XKIACHUY YenoBeka. MeTonbl n3ydeHns aHTponorene3a. Cxoacra
U pa3Iuyusl 4YeJOBEeKAa M KUBOTHBIX. CHCTEMATMYECKOE TOJIOKEHUE
YeJI0BEKa.
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HBuwxymue  cuibl  (pakTtopbl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUMUBOCTh M €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN 00pa3 KHU3HW,
U3TOTOBJICHUE OPYIUN TpyJa, MBIIIUICHHUE, PEYb

2.5

OCHOBHBIE CTa MU U BETBU HBOJIIOLIUY YEIOBEKA: aBCTPAIONMUTEKH, YeI0BEK
yMenbii, YenoBek npsaMoxoadmni, YemoBeK HeaHAepTAIbCKUN, UenoBek
pa3yMHbIi. Haxoakum uCKOIlaeMbIX OCTAaHKOB, BpEMsl CYLIECTBOBAHUS,
o0JacTh pacnpocTpaHEHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OpYy U

2.6

YenoBeueckue packl. OCHOBHbIE OOJBIIME  pacChl:  €BPONEOHIHAS
(eBpasmiickasi), HErpo-aBCTpAJIOUHAs (PKBAaTOpUaAIbHAs), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). YepThl MPUCIOCOOIEHHOCTH TPEACTaBUTENCH
YeJIOBEYECKUX pac K yCIOBHUSIM CYyIIECTBOBaHUSA. EJMHCTBO uenoBEUECKUX
pac. Kputuka pacuzma

OpraHu3mbl 1 OKpY>Karolas cpenia

3.1

DKOJIOTHSI KaK HayKa. 3aJauM U pa3/ieiibl 3KOJIOrMU. MeToIbl 3KOJIOTHYECKHUX
UCCeIOBaHUM. DJKojormdyeckoe MupoBo33peHue. Cpenpl  oOuTaHus
OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1y1IIHAs, IIOYBEHHA,
BHYTPUOPraHU3MEHHAas

3.2

Okosornueckue (aktopel. Knaccudukanus 53KOJIOTMUECKUX (PAaKTOPOB:
abuoTHyeckre, OMOTUYECKHE U aHTPOIIOTeHHBIE. J[elicTBHUE 3KOJOTUYECKUX
(aKkTOpOB Ha OPTaHU3MBI

33

AOGuoTtnueckue pakTopbl: CBET, TEMIIEPATYpa, BIAXKHOCTh. DoTonepruoansM.
[IpucnocoGneHus OpraHu3MoOB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckne puTmsl

3.4

buotnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJCUCTBUIL:
KOHKYPEHITUS, XWUIIHWYECTBO, IMAPA3UTH3M, MYTYyalu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaiu3M. 3HaUYCHUE
OMOTUYECKHX  B3aMMOJCHCTBUUA  JIJIi  CYIIECTBOBAaHUS  OpPraHU3MOB
B IIPUPOJHBIX COOOLIECTBAX

3.5

OKOJIOTUYECKUE XAPAKTEPUCTUKH TomyJsAnuu. OCHOBHBIE ITOKA3aTeNn
MONYJISIMUN:  YHUCIIEHHOCTb, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTpanus. J[nHaMuKa 4uCIEHHOCTH MOMYJISIUAN U €€ PETyJISIUs

Coo01recTBa ¥ DKOJIOTHYECKHUE CUCTEMBI

Coo0miecTBo opraHn3MoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHA0OBAaf,
POCTPAHCTBEHHAs!, Tpodudeckas (muuieBas). Bunbl-qomuHanTel. CBs3U B
OuoneHo3e

4.2

Okonorudyeckue cuctembl (3kocuctembl). [loHsTHE 00 9KOCHCTEME
u  OuoreonieHoze.  DyHKIMOHAIBHBIE  KOMIIOHEHTHI ~ YKOCHUCTEMBI:
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OPOJYLIEHTBI, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BelecTB M MOTOK
SHEpruM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHH SKOCHUCTEMBI.
[Tumesbie nenu u cetu. OCHOBHBIE IMOKAa3aTeM 3KOCUCTEMBL: OHOMacca,
OPOAYKIHUA. DKOJOTMYECKHE THUPAMUJbI: TMPOAYKIMH, YHUCICHHOCTH,
O6uomaccel. CBOHCTBA 9KOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJISAIHS,
paszButue. Cykueccus

43

[TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOTO
WJTA TITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  YKOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe M XO34KWCTBEHHOE  3HAUYEHHE  arpoOdKOCUCTEM U
ypOOIKOCUCTEM.

buopasznoobpasue kak (akrtop ycToHdMBOCTH 3KocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emIie

4.4

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panunpl, coctaB U CTpyKTypa
ouocdepsl. XKuoe BeriecTBo 1 ero ¢pyHkiuu. OcodeHHocTu ouochepsl Kak
rJ100aNbHON 3KOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE U OOpaTHas CBS3b B
ouochepe. KpyroBopoTsl BeleCTB 1 OMOT€OXUMUYECKUE ITUKIIBI 3JIEMEHTOB
(yraepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B 6nochepe 3emiu. AHTpONOreHHbIE U3MEHEHHUs B Onocdepe.
I'moGanpHbIE HKOJTOTUYECKUE TTPOOIIEMBL.

OcHOBa pAaLMOHATIBLHOTO YIPaBJIECHUS NPUPOJHBIMU pecypcamMu M HUX
UCIoNb30BaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MPUPOIbI
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