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IHOACHUTEJIBHASA 3AIIUCKA

IIpu paspaboTke mporpamMMmbl MO OMOJIOTMU TEOPETUYECKYI0 OCHOBY Ul ONPEACICHMS
OAX0/0B K (DOPMHUPOBAHMIO COZEp:KaHUs ydeOHoro mnpenmera «buosiorus» cocraBuiIn:
koHuentyanbHble nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COlep)KaHus,
pe3ynbTaToB O0ydeHUss U TPEeOOBAHUW K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXKEHHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero obpaszoBanusi B Poccuiickoit @enepariyn, a TakKe MOJIOKESHUS O cienu(uKe OHOIOTHH,
e 3HaYeHHWU B IO3HAHUM >KUBOH INPHUPOJBI M OOECHEYEHHM CYLIECTBOBaHMS 4YEJIOBEYECKOI'O
obmectBa. CorsmacHO Ha3BaHHBIM MOJIOKEHUSIM OIIpeJIeIeHbl OCHOBHBIE (DYHKLIMU IPOrPaMMBbl
1o 6GMoNIOrNy U €€ CTPYKTypa.

IIporpamma no 6uonorun AaéT npencTaBieHUe O LEesIX, 00 oOuiel cTpaTerun o0y4yeHus,
BOCIIUTaHUsI M pa3BUTUS oOydyaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buonorus»,
ompenenseT 005A3aTeNbHOE MPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpYy, paclpeaeieHue o
pasgenaMm W TeMaMm, PEKOMEHAYEMYIO IMOCIeIOBAaTeIbHOCTh M3YUYCHHs Y4eOHOrO Marepuaia C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKM 00pa30BaTENBHOTO MpoIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIIUXCS.

B nporpamMe mno OuoJOrMM TaK)XKe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbIM
JUYHOCTHBIM, METAlpeJIMETHbIM M HPEIMETHBIM pe3ysbTaTaM oOydeHHs B (HOpMUpPOBaAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX NeiCTBUN 00ydaromuxcs 1o
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B mporpamme mo Oumonormm (10-11 kmaccel, 6a30BBI YpOBEHB) peaIM30BaH IMPHUHIUI
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruw, Oyaromaps dYeMy B HEW NpOCMaTpUBACTCA
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHMEM E€CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHUEHTALUUH  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHUS,
OpeJCTaBIeHUH O 370pOBOM oOO0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoit cpene. IloaTomy Hapsay ¢ H3ydyeHMEM OOIIEOMOJIOTHYECKUX TEOpHi, a Takke
3HAaHUH O CTPOCHUHU KMBBIX CHUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe IO OHOJOIMU YyJEeNeHO BHHUMAHHE HCIOJIb30BAHUIO IMOJTYYEHHBIX
3HAHUH B IOBCEAHEBHOM XU3HU IS PEIICHUS TPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(QUITAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOTO MOBEACHUS B OKpYXKAIOMIeH MPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIBHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMAaHHMSA K TPUKIAJHOW HAIMPABICHHOCTH y4eOHOTO
npeamera «bHOIOrHs» MPOIUKTOBAHO HEOOXOIUMOCTBHIO 0OecreueHHs! YCIOBUN JUIsl pPeLIeHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas Mpeanoaraet
dopmupoBaHHEe y O0YyYarOUUXCs CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.
buomornss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUS 3aHUMaeT BaxkHoe Mmecro. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIMXCS NPEICTABICHUH O HAaydyHOM KapTHHE MUDpa,
pacmmpsieT ¥ 00001aeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MAaET YCIOBHS Ui TIO3HAHUS 3aKOHOB JKUBOW TIPUPOJIEI,



dbopmupoBanus (PYHKITMOHAILHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe30macHOro obOpasa
JKU3HH, 9KOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIICHHS K YKUBOM MPUPOJIE U YEIOBEKY.
Bonpiioe 3HadeHne OWMONOTHS MMEET TaKXKe IS PEIICHUS BOCIHTATEIBHBIX M PAa3BUBAIOIIUX
3a/a4 CpenHero oomero oOpa3oBaHUs, coluanu3anuu olydarounuxcs. M3ydenue Ouosoruu
obOecrieunBaeT yCIOBUSA JUIsi (OPMUPOBAHUS HWHTEIUICKTYaJbHBIX, KOMMYHHKAIIMOHHBIX U
MH(GOPMALIMOHHBIX ~ HABBIKOB,  JCTETHMYECKON  KYyJIbTYphl,  CHOCOOCTBYET  MHTErpaluu
OMOJIOTUYECKUX 3HAHUI C MPEJCTABICHUSMU M3 JIPYIHX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazpanHble Mojg0XKeHUs O IpeJHa3HAYeHUH y4eOHOro ImpeaMera
«buonorusi» cocTaBUIIM OCHOBY Ui ONPEIEJICHUS MOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHHIO
€ro Co/IepKaHusl, MPEICTABICHHOTO B IPOrpaMMe M0 OHMOJIOTHH.

Ot6op conepxanus ydyeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3ULUN KYJIBTypOCOOOPA3HOTO MOAX0/Ja, B COOTBETCTBHH C KOTOPBHIM OOYYaIOUIHECs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC Ul (opMHUpOBaHUS OOIIEH KYIbTYPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKAIOLIEH NPUPOTHONU cpele, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KHU3HU U MPAKTHUECKON nesTenbHocTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUN
3aHUMAIOT O3JIEMEHTHl COJIEpP’KaHUs, KOTOphIE CIy>KaT OCHOBOM g  (QOpMUPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpUEHTALMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.
CTpyKTypupoBaHHE COJICpKaHUs y4eOHOro Marepuaja B MporpamMme 10 OHOJOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENbHBIX OCOOEHHOCTSX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3alyd WU 3BOJIOLMH. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIIEICHBI CIEAYIOIUE COAEpKATEIbHbIC JIMHUU:
«buonorus kak Hayka. MeToabl Hay4yHOTro Mo3HaHusm», «Kierka kak OMONIOrHYecKas CUCTEMAy,
«Opranu3m Kak Oouonoruyeckas cucremay, «CucrtemMa ¥ MHOrooOpazue OpraHM4ecKOro MUpay,
«DBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydyenust ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBHON OpPraHU3AllMH JKUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHNEe YMEHUM UCIIOJIb30BaTh 9T 3HAHUS ISl TPAMOTHBIX JEHCTBUN B
OTHOIIIEHUU OOBEKTOB KMBOM MPUPOJIBI M PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.
Joctumxenne 1enu wuszydeHuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a1au:

- OCBOCHHE OOYYaIOIUMUCS CHCTEMbI 3HAHMM O OMOIIOTUYECKUX TEOPHUSAX, YUEHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIyXalldX OCHOBOM it  (OpMUPOBAHHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOAaX Hay4YHOro IO3HaHWUI,
CTPOEHUH, MHOT0O0Opa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YpPOBHSI OpraHU3allMH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

- (opmupoBanue y oOydarIIMXCS TMO3HABATENbHBIX, HHTEJUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IJISIOB,
UJeN ¥ MOJIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUu;

- CTaHOBJIIEHUE y 0OydJarommxcsi o0mmeld KyabTypbl, (PYHKIIMOHATFHOW TPaMOTHOCTH, Pa3BHUTHE
YMEHHI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIET0 MHUPa KUBOK MPUPOJIBI HA OCHOBAHUH
3HAHWI U OTIBITA, MOJYYEHHBIX IPU U3YYCHUH OMOJIOTHH;



- (hopmupoBaHHue y 00yJAONIUXCSI YMEHUN WJUTFOCTPUPOBATH 3HAUCHUE OMOJIOTHYECKUX 3HAHUH
B HpaKTH‘-ICCKOfI ACATCIIBHOCTH YCIIOBCKA, PA3BUTUN COBPCMCHHBIX MCIUTTMHCKUX TEXHOJIOTUH U
arpoOHUOTEXHOJIOTUA;

- BOCIIMTAHUC y6e)KI[éHHOCTI/I B BO3MOXHOCTH IIO3HAHHUA YEJIIOBEKOM >KHBOU IIpUpPOAHI,
HEOOXOUMOCTH OCPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ITHYCCKIX HOPM IPH HPOBEIACHUH
OHMOJIOTMYECKHUX MCCIICIOBAHUM;

- OCO3HAHME IEHHOCTH OWOJIOTUYECKUX 3HAHWW JUIsI TIOBBIMICHHS] YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, IUTsl GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

- NpPUMEHEHUE NPUOOPETEHHBIX 3HAHMH W YMEHUH B IOBCETHEBHOW KH3HH ISl OIICHKU
MOCJIEICTBUI CBOEH JEATENHOCTH IO OTHOIICHHIO K OKPYXKAaIoIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHHE U COOIOICHHE MEpP MPO(PHIAKTUKY 3a00ICBAHHIA.

B cucreme cpeagnero o6Omero oOpazoBanusi «bwosnorus», m3ydaemas Ha 0a30BOM YypOBHE,
ABJIACTCA O6513aTeJIBHLIM y‘-Ie6HBIM npeaMeToM, BXOAAIIMM B COCTAaB HpeﬂMeTHOfI OGJIaCTI/I
«EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01iee YKCiI0 4acoB, PEKOMEH/IOBAaHHBIX ISl H3y4YCHUSI OMOJIOTUU — 68 YacoB:

B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeno).

OO11ee Ynco 9acoB, PEKOMEHIOBAaHHBIX JIJIS YIIIYOJIEHHOTO H3y4deHus Onosorun — 136 gacos:
B 10 kimacce — 68 yaca (2yaca B Heaenmo), B 11 knacce — 68 yaca (2uaca B Henenio).



COJEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Benenue

buonmoruss xak Hayka. CBsi3p OMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JAPYTHMHU
€CTCCTBCHHBIMU HayKaMu, (QUIOCO(Hei, ITHKOW, 3CTETUKOH u mpaBoM. Ponb Ouosiornu B
(GOpMUPOBAaHUM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. CucreMa OHOJOrMYECKHX HaYK.
MeToapl TO3HaHMS KUBOW NHpUPOIbI (HAOIIOJEHHE, SKCIEPUMEHT, OMNHCAHHEe, U3MEpEHHE,
KJaccuuKalus, MOJEIUPOBaHHE, CTaTHCTUYecKas oO0paboTka AaHHbIX). JKUBBIE CHUCTEMBI
(OmocucTeMbl) Kak mpeaMeT u3ydeHus: ouonoruu. OTIMYNE KUBBIX CUCTEM OT HEOPTaHUYECKOM
npuponabl. CBoiicTBa OmocucTeM M HMX pa3HooOpaszue. YPOBHU OpraHU3alUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeO1eHOTHYECKHIA), OMOC(hEPHBIA.

JemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTo/bl MO3HAHUS KUBOH HpUpoAbD, «OCHOBHBIE MPHU3HAKH >KU3HNY,
«YPpOBHM OpraHu3aluy >KUBOW IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 2. MonekynspHblif ypOBEHb

XUMHYECKUHN COCTAB KIETKU. XUMUYECKHE JIEMEHThI: MaKpOJIEMEHThI, MUKpO3JIeMeHThl. Bona
U MHUHEpasbHble BellecTBa. OYHKIMM BOJBI U MUHEPAIbHBIX BeleCTB B KieTke. [loanep:kanne
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 0eIKoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HezameHuMmsblie u
3aMEHUMbIE aMHMHOKHUCIOTBI. AMHHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYphl O€JIKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoiictBa OenkoB. buomornueckme ¢yakuum OenkoB. depMeHTH — OHMOJIOTHYECKHE
karanu3aTopel. CrTpoeHue QepMeHTa: aKTHUBHBIA LEHTp, CyOCTpaTHas CHeuu(pUIHOCTb.
Kodepmentsl. Butamunbl. Otinuunsi pepMEeHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.
VYrneBoasl: MOHOcaxapuabl (IJIIOKO3a, pubo3a M Ae30KkcupuOo3a), Aucaxapuabl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJHMKOTeH, LeJulosa03a). buonornueckue QyHKImm
YIJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, dochonunuabl, crepouasl. I'uapodunabHO-THAPOPOOHBIE CBONCTBA.
buonoruueckue pynkuuu aununoB. CpaBHEHHE YTIIE€BOI0B, OEIKOB U JIMMUIOB KaK HCTOYHUKOB
SHEPIHH.



Hyknennoseie kucnorsl: JJHK u PHK. HykmeoTtunbl — MOHOMEpBI HYKIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB (/.M. MBaHOBCKHMIA).
OCOOEHHOCTH CTPOEHHsI M KM3HEHHOTO IHMKJIAa BUPYCcOB. bakrepmodaru. bonesnu pacreHwit,
KUBOTHBIX M UY€JIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc ummyHoneduuura yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHast TpaHCKpHUIIWA, peBepra3za W HHTerpasa. lIpoduiakTuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00J1€BaHUH.

JlaGopaTopHbIe U MPAaKTUYECKUE pabOThI:

JlaGopatopHnast pabota Ne 1. «/3yyeHne KaTaTUTHYECKONW aKTUBHOCTU ()EPMEHTOB (Ha MpHUMEpe
aMUJIa3bl WIK KaTanas3bl)y».

JemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. Ulneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panxnun, K.M. Bap.

Juarpammsl: «PacrpeneneHue XMMHUYECKUX JIEMEHTOB B HEKMBOM Ipupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOIEN.

Tabnuuel u cxemsl: «llepuonnyeckas TabauIa XUMUYECKUX JIEMEHTOBY», «CTpPOEHUE MOJIEKYJIbI
BOnbI», «buocuHTe3 Oenka», «CrTpoeHme Moiekynsl Oenka», «Ctpoenue depmenTay,
«Hyxneunossle kucnotel. JHK», «Crpoenune monexynbsr AT®», «YraneBoab», «JIMmuab.
«Buramuns», «Bupycs», «bakrepuodarny, «Ctpoenne u xu3HeHHbIH nuki Bupyca CITN/a,
Oaxrepuodaray.

Ob6opynoBaHue A5 MPOBEICHUS HAOIIOJeHUH, U3MEPEHUH, SKCTIEPUMEHTOB

Tema 3. KiierouHslif ypoBEeHb

[Mutonorus — Hayka o kieTke. Kiierounas Teopust — npumep B3auMoJIeHCTBUS UAEH U (PaKTOB B
Hay4YyHOM INO3HaHUU. MeTozbl n3ydyeHus kietku. Kiertka kak nenoctHas sxuBasi cucrema. Oouue
NpU3HAKW KJIETOK: 3aMKHyTas HapyxHas memOpana, Mosekyisl JIHK kak reHernueckuit
ammapar, cucreMa cuHTe3a Oenka.

Tumbl  KJIETOK:  dyKapHOTHYecKas W HpokapuoTuuyeckas. (OcoOEHHOCTH  CTPOEHUS
npokapuoTudyeckoit kinetku. Kinerounas crenka 6axtepuil. CTpoeHne 3yKapHOTHUECKOH KIIETKH.
OCHOBHBIE OTJINYMSI PACTUTEIBHOMN, KUBOTHONH M TpHUOHOM KieTku. [loBepXHOCTHBIE CTPYKTYpPHI
KJIETOK — KJIETOYHasl CTEHKAa, IJMKOKaIuKe, uX ¢GyHkuuu. [lmazmarmdeckas memOpaHa, €€
cBoiictBa U ¢yHkuuu. Lluromnasma u e€ opranouasl. OgHOMEMOpaHHBIE OPTaHOUIbI KIETKU:
OIIC, anmapatr T'onbaxu, nuzocoMbl. [lonyaBTOHOMHBIE OpPraHOMbI KJIETKH: MHUTOXOHIPUH,
miacTuAbl. [IpoucxokieHne MUTOXOHApWM u Tuiactua. Bunbl mmactun. HememOpannbie
OpraHOM]IbI KJIETKH: pHOOCOMBI, KIIETOYHBIHN LIEHTp, IEHTPUOJIU, PECHUYKH, KT'YTUKH. DYHKIIUH
OpraHOMJOB KIETKU. Bxmrouenus. Snpo — perynaTopHbli LeHTp kieTku. CTpoeHue spapa:
sfepHas 000JI04Ka, KapuoIUla3Ma, XpOMaTHH, SIPHIIKO. XPOMOCOMBI.

TpaHcnopT BEeLIECTB B KIIETKE.

OOMeH BemecTB, MM METa0OIM3M. ACCUMWIANMA (IJIACTUYECKUH OOMEH) M JHUCCHUMMIISAIIMS
(oHepreTuyecknii oOMeH) — JB€ CTOPOHBI €IMHOro mpolecca Merabonuszma. Ponb 3akoHOB
COXpaHEHHUsI BEILIECTB 1 SHEPTUH B IOHUMAaHUU MeTaboI13Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U retepoTpodHblid. Ponbs pepmeHTOB B 0OMEHE BeliecTB
Y IIPEBPAILICHUH SHEPTUH B KIIETKE.



®dotocunre3. CBeroBas u TeMHoBas (a3el  QorocuHTe3a. Peaknum  ¢orocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBuit
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.
XemocuHTe3. XeMOCHHTE3UpYyIoIue OakTepuu. 3HaYeHWE XEMOCHHTE3a JJIsl *KM3HH Ha 3emIle.
DOHepreTuyecknii OOMEH B KIETKe. PaciiernieHue BemecTB, BBIACICHHE W aKKyMYyJIUPOBaHHE
SHEPruu B KJIETKE. JTambl 3HEepreruyeckoro obmena. [nukonu3. bposkeHue M ero BHUIBL
Kucnoponnoe okucienue, wid KieTouyHoe abixaHue. OkucnutenbHoe (HochopriinpoBaHue.
D hHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakun matpuunoro cuntes3a. ['enernueckas nndopmanusa u JJHK. Peanuzamnus renerundeckoit
uHpopMaluu B KJIETKe. | eHeTWdeckwii KOA W ero cBoiicTBa. TpaHCKpHNIUS — MaTPUYHBINA
cuate3 PHK. Tpancmsauus — OwocuHTe3 Oenka. Ortambl TpaHciasnuu. KomupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

CtpoeHrne XpoMocoM. XPOMOCOMHBIM HAa0Op — KapuoTWil. JIUTUIOMJHBIA W TarjJOUIHBINA
XpOMOCOMHBIE ~ HaOopbl. Xpomatuiel. LluTonorumueckue OCHOBBI  Pa3MHOXKEHUS U
WHJIUBUJIyaJIbHOTO pa3BUTHUS oOpraHu3MoB. Jlemenue knetku — wmuto3. Cragum MuTO3a.
[Ipouecchl, MpOUCXOAAIIME HA Pa3HbIX CTAAUAX MHUTO3a. BHOJOrMYECKHil CMBICI MHUTO3a.
[Tporpammupyemasi rubesb KIETKH — allonTo3.

[TonoBele KeTKH, UX cTpoeHue. Meio3. Crtaauu meiio3a. [Iponecchl, mpoucxoadiue Ha CTaausIX
Meiosa. [loBenenne xpomocom B Meio3e. KpoccuHroep. bHOIOTrMYECKHI CMBICT M 3HAYEHUE
Meno3a.

JemoHncTpanuu:

Tabmuipr u cxembl: «CTpoeHHE SYKAPHUOTUUYECKOU KIETKW», «CTpoeHue >KMBOTHOM KIETKH,
«CTpoeHHEe pacTUTENBHON KIeTKH», «CTpOCHHE MPOKAPUOTHUECKON KIeTKU», «CTpOeHHUE sjpa
KJIETKH.

OOGopynoBaHue: CBETOBOM MHMKPOCKOIN, O0OOpylOBaHME [UIsi MPOBEICHHA HAOIIOAEHUH,
MU3MEpPEHH, KCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK, MHKpOIpenaparsl «CriepMaTo30U/1bI MJIEKOITATAOILETOY, «Innekerka
MiIekonurarouero», «Kapruokunes B KieTKax KOpeIKa JyKa», MarHUTHas MOJIEb-alIInKalus
«/Jlenenune KIEeTKn,

JlaGopaTopHbie U IPaKTUYECKHE PabOTHI:

JlaboparopHas paboTa Ne 2. «M3yueHne CTpOCHUS KIIETOK paCTEHUH, )KUBOTHBIX U OaKTEpHii 1O
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux OIHUCAHUE.

JlaboparopHas pabota Ne 3. «HabOmromeHue MuTO3a B KJIETKaX KOHYHMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENnapaTax.

Jlabopatopnast pabora Ne 4. «V3yueHue CTpOEHUs TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

JleMoHCTpauu:

IToptpetsr: H.K. Konsnos, J[.11. UBanoscknii, K.A. Tumupsses.

Tabmumel U cxembl: «Tumbel nutanusy, «Metabonuszm», «MUTOXOHAPUSIY, «DHEPreTHUECKUN
obMeny, «Xmoporutacty», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenne u GyHKIIMOHUPOBAaHUE
reHay», «CuaTe3 Oenkan, «I'eneTnueckuii kon», «Pemmukamus JJHK.

Oo6opynoBanue: Moaenu-anmuiukanun «Y nsoenne JJHK u Tpanckpumiusy», «bruocunTtes 0enkay,
«Ctpoenne kietku», monenb cTpyktypbl JIHK, «Ctpoenue monoBwIx kieTok», «CtpoeHue
XpomMocoMmbIy, «Kiterounblii nukm», «Pemmukamus JJTHK», «Mutosy, «Meio3».



JleMoHCTpamuu:

Tabmuubl u cxembl: «POpPMBI Pa3MHOKEHHUS OPraHU3MOBY», «JIBOIHOE OIIIOIOTBOpEHHUE Y
LBETKOBBIX pacTeHUN», «BereraTuBHOE pPa3MHOXEHUE pPACTCHUI», «JlelieHne KIEeTKH
Oaktepuit», «lIpsimoe u Henpsimoe pa3BuTue», «['ameTorenes y MICKONMUTAIOMIUX U YEJIOBEKa,
«OCHOBHBIC CTaIUM OHTOI'CHE3a.

OOopynoBaHue: MHKPOCKON, MHUKporpenaparbl  «CrnepMaTo30uibl  MIICKOIHUTAIOIICTOY,
«Slinexyerka MieKonuTaromero», «KapuokuHe3 B KJIETKaX KOpEIIKa JyKa», MarHUTHAas
Mojaenb-anrukamnus «Jlenenue kiaetku», moaens JIHK, Moaens meradazHoit XpOMOCOMBI.

11 KJIIACC
Tema 1. OpraHu3MeHHBII ypOBEHb

@®opMbl pa3MHOXKEHMsI OPraHU3MOB: Oecrojoe M mojioBoe. Bujpl Gecrnonoro pa3MHOXKEHMS:
JiefieHHe HaJlBOe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHUE, BEreTaTHBHOE
pasMHOXKeHue. MIcKycCTBEHHOE KJIOHUPOBaHHE OPraHU3MOB, €r0 3HAUE€HHUE IS CEJICKLIUH.
[TosoBOE pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOTO.

['ameTorenes — mporecc 0Opa30BaHMS IOJIOBBIX KIETOK Y JKUBOTHBIX. I[lOJIOBBIE KETE3bI:
CEeMEHHUKU M suyHHKH. OOpa3oBaHUE M Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
SUIEKIIETKa) — crhepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOCHUS SMIICKICTOK |
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOTeHE3). DMOpHOHANbHOE pa3BUTHE (3MOpHUOTeHe3). DTarbl
AMOPHOHAIBHOTO Pa3BUTHA Yy MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, racTPyJIALUs, OPTaHOTCHE3.
[ToctamOproHanbHOE pa3BUTHE. THUMBI MOCTIMOPHUOHAIBHOTO Pa3BUTHS: MHpPSIMOE, HENpsmMoe
(munHOYHOE). BnusiHMe cpenbsl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BbI3BIBAThH
BPOKJIEHHBIE YPOACTBA.

Poct u pasButme pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHs: CTPOCHHWE CEMEHH, CTaJuH
pPa3BUTHSL.

[Tpenmer u 3agauu reHeTuku. Mictopust pa3Butus reHeTUKU. Posb UTOIOTHMH U 3MOPHOJIOTUH B
CTAaHOBJICHUM T€HETHKU. BKiIax pOCCHHCKHMX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHKH.
Mertonapl reHeTukd (TUOPUIOJIIOTUYECKUH, LIUTOTEHETUYECKUH, MOJEKYJISPHO-TeHETHUYECKUH).
OcHOBHBIE T€HETHYECKHE MOHATHA. ['eHeTnueckas CHUMBOJIMKA, HCIOIb3yeMass B CXEMax
CKpEIMBAHUN. 3aKOHOMEPHOCTH HACJIEIOBaHUs IPU3HAKOB, ycTaHOBJIEHHblE [. Menaenem.
MonorubpuaHoe CKpermBanue. 3aKoH eIMHO00pa3usi THOPHUIOB IEPBOTO mokojeHus. [IpaBumo
JOMUHUPOBaHUA. 3aKOH pacUIeIUIeHUs Npu3HakoB. ['mmore3a umcrorel ramer. [lomHoe w
HEMNoJIHOE JAOMUHUpOBaHue. /luruOpunHoe cKpemrBaHue. 3aKOH HE3aBHCUMOI'O HACJEI0BaHUs
npu3HakoB. [luToreHernyeckue OCHOBBI AUTHOPUIIHOTO CKpEUIMBaHUS. AHaIU3MpPYIOLIee
ckpemuBaHue. Mcnonap3oBaHNE aHAIM3UPYIOLIETO CKPELIMBAHUA /IS ONpPENEICHHsS] T€HOTHIIA
oco0u.



CueruieHHOe HaciemoBaHue mpu3HakoB. Pabora T. MopraHa 1o clerieHHOMY HacjaeI0BaHHUIO
reHoB. HapylieHue crermieHuss reHOB B PE3yJbTare KPOCCUHIOBepa. XPOMOCOMHAs TEOPHs
HaCJIEeACTBEHHOCTH. ['eHeTdeckue kapTel. I'eHeTnka mosa. XpoMOCOMHOE OIPEICIICHHUE I10JIA.
AyTOCOMBI UM TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHele U TI€TepOraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HaKkoB, CLEIUICHHBIX C ITI0JIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTU: HEHACJEACTBEHHAas M HacieACTBeHHas. Poiib cpensl B
HEHACIICJICTBEHHOW H3MEHYUBOCTH. XapaKTEpUCTUKA MOAU(PUKAIUOHHON H3MEHUYHUBOCTH.
BapuannonHssiil psg u BapuauuoHHas kKpuas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKALIMOHHONW H3MEHYMBOCTH.
HacnencrBennas, Uiy reHOTUIIMYCCKAs, ”3MESHUNBOCTh. KoMOMHATUBHAS H3MECHYUBOCTE. MeHo3
U T0JIOBOM IpOILIECC — OCHOBA KOMOMHATUBHOM M3MEHUMBOCTH. MyTalMOHHas M3MEHYUBOCTb.
Knaccugukarnus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. HYacToTa M MPUYMHBI MYyTaIHi.
Myrarenusie $akTopbl. 3aKOH TOMOJIOTUYECKUX PSI0B B HACIEACTBEHHOM m3menunBoctu H.U.
BasunoBa. BHesiiepHasi Hacie1ICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TE€HETHKM YEJIOBEKa:
Tr€HEeaJIOTHYECKHUM, OJIM3HELIOBBIMH, LIUTOICHETUUECKUH, OMOXHUMHYECKUH,
MoOJIeKyJIApHOTeHeTHUYecKuid.  COBpEMEHHOE  ONpelesieHue  IEHOTHNA:  IOJIHOT€HOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHKE, B TOM yucie ¢ nomouipto I11[P-ananu3a. Hacnencrsennsie
3a00JIeBaHUS YEJIOBEKA: TeHHbIE 00JIE3HU, O0JIE3HU C HACIEACTBEHHOMN MPEIpacioI0KEeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TIeHepaTHUBHblE MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPOPHUIAKTUKN U JICYCHUS! TE€HETHUECKUX
Oone3nell. MeauKo-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHU YEeTTOBEKa.

Cenekiusi Kak HayKa M IPOLECC. 3apOXKJICHUE CeJIeKUMM M JomecTukauus. Yuyenue H.H.
BaBuioBa o 1eHTpax NPOUCXOXKJIEHHS U MHOrooOpasusi KyJIbTYpHbIX pacTeHuUH. LleHTpsl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. CopT, mOpoJa, ITaMM.

CoBpemMeHHbIE METONbI CeleKIUU. MaccoBblii W MHIUMBUIYalIbHBIH OTOOpPHl B CENEKLUU
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KkopocTBEHHOE CKpelBaHue — HHOPUAMHT.
Uucrtass nunuga. CkpeumBaHue YHUCTHIX JHHWE. ['ereposuc, wim ruOpuaHas cuia.
HepoactBennoe ckpemmBanue — ayrOpuauHr. Otnan€éHHas rulOpuamzanus U €€ yCIexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIy4YEHUE IOIUIUIONIOB. JIOCTHXKEHUS CEICKLHMM DPACTEHMI,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHonoruss Kak OTpacib INPOM3BOACTBA. ['€HHAs MH)XKEHEpUs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrenneix opranuszmoB. Kiertounas wumxeHepus. Kietounsle
KyJIbTypbl. MHUKPOKJIOHAJIBHOE Pa3MHOKEHHME pacTeHUl. KiloHMpoBaHKe BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHMW3MOB. OKOJOTMYEeCKHMe M 3Thyeckue npodisempl. MO —
FeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B. Tumodees-Pecosckuii,
H.N. BaBunos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. I1BaHoB.

Tabnuubl 1 cxembl: «MOHOrHOPUHOE CKPELIUBAHNE U €TI0 IIUTOreHeTHYeCKasi OCHOBay, «3aKOH
pacuienieHuss U €ro IUTOreHETHYEeCKass OCHOBa», «3aKOH YMCTOTHI TaMeT», «JurubpuaHoe
ckpemuBanue», «lluronoruueckne OCHOBBI AMTMOPUIHOTO  CKpelMBaHUs», «Meilo3»,
«B3aumonencTBue aIeNbHBIX TE€HOB», «l'€HeTMYeCKue KapThl pPAcTEHUM, JKHUBOTHBIX U



yenoBeka», «['eHernka mnosa», «3aKOHOMEPHOCTH HACIEIOBAHUA, CLEIUIEHHOIO C IOJIOM»,
«KapuoTunsl YenoBeka ¥ IKHBOTHBIX», «Buubl u3MeHunBoCcTHY», «MonudukanmonHas
U3MEHYMBOCTbY», «HacnenoBanue pesyc-thakropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHAs
MU3MEHUYUBOCTb, KapTa «LIEHTphl MPOMCXO0XKIEHUS M MHOrooOpasusi KyJIbTYPHBIX DPAaCTEHUI»,
«Ilopogpl  mOMamIHMX  JKUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHuil», «OtrnanéHHas
rubpuansamusn», «Pabotel akamemuka M.D. HBanoBay, «llomumnonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEpEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue:  Mojenu-anmiukauuu  «MoHoruOpuaHoe — ckpemmBanue», «HemnomHoe
JOMUHUpOBaHUEY», «JuruOpumHoe ckpemmBanuey», «llepekpéct XpoMocom», MHKPOCKOIN H
MuKponpenapat «Jpo3oduna» (Hopma, myTauuu (HOpMbI KPbUTLEB M OKPAcKH Teja), repOapuit
«["opox moceBHOI», MYISHKH IJIOZAOB W KOPHEIUIOAOB AMKHX (OPM M KYJIBTYPHBIX COpPTOB
pactenuii, repoapuii «CenbCKOX03SIICTBCHHBIE PACTCHUS.

JlabopaTopHble U MPaKTUYECKHE PaOOTHI:

Jlaboparopnas pabora Ne 1. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO M AUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopnas pabora Ne 2. «M3ydyenne MOAU(PHUKAIIMOHHON H3MEHUMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas padorta Ne 3. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIIpENapaTaxy.
[Tpaktuyeckas padora Ne 1. «CocraBneHne u aHaIu3 POIOCIOBHBIX YEIOBEKa.

JlaGopaTopHblie U IPaKTUYECKHE PabOTHI:

Okckypeusi «OCHOBHBIE METOABI M JOCTH)KCHUS CENeKIIMM pPACTeHUH U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIIMYHOE
XO03sICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tewms 2. [lonynannoHHEO — BUIOBOM YPOBEHb

[TpennocbuIkM BOSHMKHOBEHHS 3BOJIIOLMOHHONW TEOPHUU. DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
Ouonornu. BiusHue SBOMIOLMOHHOW TEOPHMM HaA pa3BUTHE OWOJOTMM U JAPYIMX HayK.
CupzerenscrBa 3Bomonuy. IlaneoHTomornveckue: Mocie0BaTeNbHOCTD IOSBIEHUS BUIOB B
MAJICOHTOJIOTUYECKON JIETONUCH, TIepexoaHble ¢opMmel. buoreorpaduueckue: cxoacTBo u
paznuuue gayH u (HIOp MATEPUKOB MU OCTPOBOB. DMOPHUOJIOTHUYECKUE: CXOJCTBA M PATUUMS
SMOpPHOHOB pa3HBIX BUAOB I03BOHOUYHBIX. CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, PYAUMEHTAapHbIE OPraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa00JIMYECKUX MTyTeH y BCEX OPraHU3MOB.
OpomonmonHasd teopus Y. Jlapsuna. IIpennocbuiku BOSHMKHOBEHMs AapBUHU3MA. J[BroKylune
CHJIBI 3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE IPH OrPaHMYEHHOCTH
pecypcoB, HeolpeaeEHHas U3MEHYMBOCTh, O0pb0a 3a CyIIEeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).
Cunternyeckas Tteopust sBomonuu (CTD) m e€ OoCHOBHBIE MOJOKEHUS. MUKPOIBOIIOIHSL.
[Tomynsinust Kak eIuHUIA BUAA U 3BOMIONMH. J[BrKyiue cuiibl (pakTophl) SBOJIIOLMH BHIOB B
npupoje. MyTallmoHHBIN Mpoliecc U KOMOMHATHUBHAS U3MEHYUBOCTb. [loNMysSIMOHHbIE BOJIHBI U
nperip reHoB. M3omsmuss u murpauus. EcTecTBeHHBI 0TOOp — HampaBistomui  ¢GakTop
sBOJIIOLIMU. DOPMBI €CTECTBEHHOT'O 0TOOpA.



[Tpucnoco0IeHHOCTh OPraHW3MOB KaK pe3yibTaT SBOJIONHMH. [IpuMepbl MpHCTOCOOICHHA Yy
opranuzMoB. Apomopdo3bl W uaumoanantainuu. Bum u BumooOpazoBanue. Kpurepuu Buaa.
OcHoBHBIE (OPMBI BU1000pa30BaHus: reorpaduieckoe, IKOJIOTHIECKOE.

MaxponsBosronusi. Hanpasienus sBosorun. @OpMbl SBOTIONUH: (DUIETHYECKAs], TUBEPreHTHAs,
KOHBEpreHTHas, napawienbHas.  HeoOpatumocts  sBomoumu.  [IpoucxoxkiaeHwe ot
HecHelHalTu3upoBaHHbIX MpeakoB. [Iporpeccupytromas cnenuanu3anus. AJanTuBHAs pajaualus.
CucremMa OpraHMYECKOro MHUpa Kak oOTpaxeHue 53Boitonuu. OCHOBHBIE CHUCTEMAaTHYECKHe
TPYIIbl OPTaHU3MOB.

JleMoHCTpanuu:

[Toprpetsr: K. JIunneit, JK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, O. I'exkens, .
Mrosnnep, A.H. CeBeprios.

Tabmuubl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3emie», «3apOoJbllIM MO3BOHOYHBIX
KHUBOTHBIX», «ApXeonTepuxcy», «Popmbl 60pHOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIH 0TOODY,
«MHoroo0Opa3ue cOpTOB pacTeHuil», «MHorooOpasue MOpoaA KHUBOTHBIX», «llomymsiumny,
«MyTalyoHHas U3MEHUUBOCTBY, «ApomMopdo3sl», «Manoanantanuny, «O0mas aereHepamus,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopboa
3a CYIIIECTBOBAHHE, «[IpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000pA30BAHUE).

OO6opynoBaHue: KOJJICKIUS HACEKOMBIX C PAa3IMYHBIMH TUIIAMH OKPAacKH, HAaOOp IUIONOB H
ceMstH, KoJuteKuus «lIpumepsl 3alUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIC
HAINpaBJICHUST IBOJIONHN», 00BEMHAas Monenb «CTpOeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).
buoreorpaduyeckas kapta mupa, KoJuteKius «OopMbl COXpaHHOCTH UCKOMAEMbIX >KUBOTHBIX U
pacteHuii», mojenp anmaukanus «llepekpéct xpomocom», BiaxkHble mpemapaThl «Pa3zButue
HaceKkoMoroy, «Pa3Butue marymkuy, Mukponpenapar «/po3zoduna» (Hopma, MmyTanuu Gopmsl
KPBUIbEB U OKPACKH TeJa).

JlaGopaTopHble U PaKTUYECKHEe pabOThI:

JlaboparopHnas padota Ne 4. «CpaBHEeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPUION.
JlabopaTtopnast pabora Ne 5. «Onucanue npucnocoOJI€HHOCTA OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepa.

Tema 3. DKOCHCTEMHBIN YPOBEHB

DKOJIOTHSl KaK HayKa. 3aJadd ¥ pa3/esibl IKOJIOTHU. METONbl DKOJIOTHYECKUX HCCIICIOBAHMIM.
DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOTO 4denoBeka. Cpenpl OOWMTaHUS OPraHU3MOB:
BOJ[HAs, HA3E€MHO-BO31yIIIHAs, TOYBEHHAs!, OPTaHU3MEHHasI.

Oxonorudeckue (daktopel. Krnaccudukaius SKoJOTHUECKHX  (PaKTOpoB: aOMOTHYECKHE,
OMoTHYeCKUE | aHTpororeHHele. JleiicTBue »SKoONOrMYeckux (aKTOpOB Ha OpPTaHH3MBL.
AlGuotnueckue (pakTopwl: CBET, TeMIepaTrypa, BiakHOCTh. DoTonepuonusm. Ilpucnocobnenus
OpPTaHU3MOB K JICUCTBUIO a0NMOTHYeCKUX (DakTOpoB. bruonoruueckue puTmel.

buotnueckue aktopsl. Buabl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPEHIIUS, XUIHUYECTBO,
cumb6mo3 u ero hopmel. [Tapazutusm, Koomeparus, MyTyaaTu3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJICOHWUYECTBO). AMEHCAIM3M, HEUTpain3M. 3HA4YeHHE OWOTHYECKUX B3aMMOJCUCTBUHN JIS
CyIIIECTBOBAHMS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.



OKOJIOTMYECKUE  XAPAKTEPUCTUKU  momynsuuu. OCHOBHBIE  IOKa3aTelnd  MOIYJSIUU:
YHUCJIIEHHOCTb, IUIOTHOCTh, POXJAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamnus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

Coo0rmiecTBo opraHu3MoB — OuorieHo3. CTpyKTyphl OMOIICHO3a: BUAOBAs, MPOCTPAHCTBEHHAS,
Tpouueckas (mumieBasi). Bunbl-momuHaHThl. CBsi3U B OHMOIIEHO3€. DKOJOTUYECKHE CHCTEMBI
(axocuctemsl). [TorsTHE 00 DKOCHCTEME U OMOTEOIIEHO3E.

OyHKIHUOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTHYECKHE MHPAaMHJIbL: MPOIYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
IKOCUCTEM: YCTOWYMBOCTb, caMoperyisuus, pasutue. Cykneccus. IIpuposHbie 3KOCHCTEMBI.
OxocucteMbl 03€p M peK. OKOCHCTEMa XBOWHOINO WM IIHPOKOJIMCTBEHHOIO Jieca.
AHTpPOTIOT€HHBIE  IKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOOdKocHuCTeMbl. buonormueckoe
XO03SUCTBEHHOE 3HAUEHUE arpodKOCUCTEM U ypOoskocucteMm. buopaznooOpasue kak ¢akTop
ycToinunBocTH 3KocucTeM. CoxpaHeHHe OMOIOTHYECKOro pa3Hoo0pas3us Ha 3emiie.
JlemoHcTpauu:

[Toptpetsr: A. 'ym6onpat, K.®. Pynwe, O. ['ekkens, A.Jlx. Tencnu, B.H. Cykaués,

Tabmuner 1 cxembl: kapta «lIpupomabie 30HBI 3emum», «Cpeasl OOMTAaHUS OPTraHU3MOBY,
«Doronepuoauzmy, «llomynsauuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISIUA
uHpyzopun-tydenbkny», «llumessie nenun», «buoneHo3: coctaB U CTpyKTypay, «lIpupoansie
cooOmectBay, «llemn mnuTaHusy, «DKoNormueckas mupamunay, «buochepa W UEITOBEK»,
«JKOocHUCTEMa LIMPOKOJIMCTBEHHOTO Jieca», «IJKocHCTeMa XBOMHOro Jjeca», «buoneHos
BoZOEMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JECUCTBUS Ha IPUPOLY»,
«BaxHelmme UCTOYHMUKHU 3arpsi3HEHHUS BO3[yXa W TPYHTOBBIX BOa», «llouBa — BakHeliuas
cocraBmsitomias  Ouocdeprl», «DakTopel Aerpamanuu  mouBy, «llapHukoBblii  dddexTy,
O6opynoBanue: MoJenb-anuInKanus «TunudHble OHOIEHO3bI», Trepbapuil «PacturenbHbIC
cooOrmiecTBay, KoJuiekiuu «buoreHo3», «BpeauTenn BaKHEUIIUX CEIbCKOXO3SIMCTBEHHBIX
KYIbTyp», TepOapuu ¥ KOJUICKIIMM DPACTCHHH M >KUBOTHBIX, MPUHAJICKANIUE K Pa3HBbIM
HKOJIOTHYECKUM Tpymmnam oaHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, n300paxxeHus
OXpaHsAEMbIX BUIOB PACTEHUN U KUBOTHBIX.

JlabopaTopHble U IPaKTUIECKHE PAOOTHI:

Jlaboparopuas pabota Ne 6. «Mopdonoruyeckne OCOOEHHOCTH PACTEHUN M3 PA3HBIX MECT
oOUTaHUY.

JlaboparopHas pabota Ne 7. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuyeckas padora Ne 2. «IToacuéT MIOTHOCTH MOMYJISIIMNA PAa3HBIX BUAOB PACTCHUI.

Tema 4. buocdepHslii ypoBeHb

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpyktypa O6uocdepsl. Kupoe
BemiectBO M ero (QyHKuuu. OcobeHHOCTH Ouocdepbl Kak II00aJTbHONH 3KOCHCTEMBI.
Junamuueckoe paBHOBecMe U oOpaTHas cBA3b B Ouocdepe. KpyroBopoThl BelIECTB H
OMOTEOXMMHUYECKHE IUKJIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIC
OHOMBI CYIIIH.

JloHay4HbIe MPECTAaBICHUS O 3apPOXKICHUU >KU3HU. HaydHble TMIoTe3sl BOSHUKHOBEHUS KU3HU
Ha 3emse: abuoreHe3 W TMaHCHepMus. XHUMUYEcKas »JBOJIOLUSA. AOHOTEHHBIH CHHTE3



OpPraHWYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAJIBbHOE  IOATBEPKICHUE
XUMHUYECKON 3BONMIONMHU. HadanpHble 3Tanbel Ouonorunueckoit spomonuu. ['unoresa PHK-mupa.
dopmMupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIJICTKU. [IepBhle KISTKH U HX
sBomonusa. dopmupoBaHre OCHOBHBIX TPYIIN KUBBIX OpraHU3MOB. Pa3BuTue XU3HU Ha 3emie
1o spam u nepuojam. Karapxei. Apxelickas u nporepo3oiickas 3psl. [laneosoiickas 3pa u eé
MEepPUOABl: KEMOPUMCKUH, OpPJOBUKCKUN, CHIYPUUCKUH, JICBOHCKHHA, KaMEHHOYTOJIbHBIMN,
nepMckuii. Me3o3oiickas 3pa u €€ mepuo/ibl: TPUACOBbIN, IOPCKUH, MesioBoi. KaliHo3o0lickas spa
1 €€ epHO/Ibl: NAJIEOr€HOBBIM, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepucTUKa KiIMMara M TeOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLMHU
pPacCTUTEIHHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUidl u KUBOTHBIX. l[losiBeHME,
pacuBeT U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

OBoronus 4enoBeKa. AHTPONOJIOrusl Kak Hayka. Pa3BuTue nmpeacTaBiIeHUN O MPOUCXOXKACHUN
yesnoBeKa. Meroabl u3ydeHus aHTponoreHe3a. CXoAcTBa M pa3ivyuus 4Ye€lIOBEKa U KUBOTHBIX.
CucremaTuueckoe TONIOKEHUE denoBeka. JIBwkymme cuibl ((pakTopbl) aHTPOIOTeHe3a.
HacnenctBeHHass M3MEHUMBOCTH M €CTECTBEHHBINM o0TOOp. OOImIecTBEeHHBIH 00pa3 >KU3HH,
W3rOTOBJICHHE OPYIUN TpyJa, MbIIIeHUe, peub. OCHOBHBIE CTaJAMM M BETBU HBOJIIOLUU
yelnoBeKa:  aBcTpalionurekd, YemoBek  ymenbld, UYenoBek — npsamoxondimui, Yemoek
HeaHJepTaibckui, UYemoBek  pa3ymHblii. Haxonkum — HCKOmaembIX — OCTaTKOB,  BpeMs
CyILIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHHS, 00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.
Uenoseueckrne packl. OCHOBHBIC OOJIBIIME pACHl: €BPOICOMIHAS (EBpa3uiicKas), HErpo-
aBcTpajiousiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHcKas).  YUepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENeH YeNOBEYECKHMX pac K YCJIOBHUSM CYIIECTBOBAHHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

YenoseuecTBO B Ouocdepe 3emiu. AHTpOIOTeHHble U3MeHeHusi B Ouochepe. [nmodanmpHbIC
skonornueckue mpodineMbl. CocyliecTBOBaHHWE TPHUPOAbI U yenoBedecTBa. CoxpaHEHUe
Oropa3zHoo0pas3us Kak OCHOBa ycToHunBOoCTH Omocheprl. OCHOBA pallMOHATBHOTO YIPABIECHUS
MIPUPOTHBIMH peCypcaMy M UX UCTIOIb30BaHue. JlocTikeHnst OMOJIOTHU U OXpaHa MPUPOIBI.
JemMoHCTpauu:

[Toptpersr: B.U. Bepuanckuit, ®. Peau, JI. [lactep, A.M. Omapun, C. Mwmnep, I'. FOpu, Y.
HapBuH.

TabmuIl U CXEMBI:

«Bo3nukHOBeHHe COJIHEYHOM CcHUCTEMBbI», «Pa3BUTHE OpraHuueckoro mupa», «PacturenbHas
Kietkay, <«OKuBotHas knerka», «lIpokapuornueckass kierka», «CoBpeMEHHas CHUCTEMaA
OpraHu4yeckoro wmupa», «CpaBHEHHE AaHATOMMYECKMX 4YEepT CTPOEHUs 4elloBeKa U
4yeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJICOHTOJIOTMYECKHX HaXOJO0K IPEIKOB
COBPEMEHHOTO 4eNoBeKay», «/lpeBHenmue moan», «IpesHue moan», «llepBpie COBpeMEHHbIE
moany, «Yenoseueckue pacbl», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS Ha MPUPOAY»,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOm», «llouBa — BakHeWmas
cocrapnsitomas ouocheps», «DakTopsl Aerpaganun mousy, «I[lapaHukoBsIil 3G dexT», «DPaKkTopbl
paZMoaKTUBHOTO 3arps3HeHust ouocdeps», «O0mmas cTpykrypa ouocheps», «Pacmpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBINH 3kpaH Ouocheps», «KpyroBopor yriepona B Guocheper,
«KpyroBopot azora B Ipupoae».

O6GopynoBanue: Mymspku — «lIpoucxoxxaeHue  4emoBeka»  (OIOCTBI  aBCTPAJOMHUTEKA,
MATEKAHTPOIa, HEaHAepTaablla, KPOMAHBOHIIA), CJICTIKH WM W300paKCHHSI KaMEHHBIX OpYIUM



MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), TeOXpOHOIOTHYECKass Ta0JnIIa,
KoJiekust «@DOopMBI COXPAHHOCTH MCKOMAeMbIX >XHBOTHBIX W pacTeHuil», KpacHas kHura
Poccuiickoit ®enepanuu, n300paskeHUsI OXpPaHSIEMbIX BUJIOB PACTEHUMN U KUBOTHBIX.
JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:

[Tpaktuyeckas pabota Ne 3. «l3yyeHHe HMCKONMAeMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B
KOJIIEKLMSIX .

OKckypeuss «OBOJIONMS OPraHWYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHbIM WM
KpaeBeAueCKUil My3eil).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Cornmacho @®I'OC COO ycraHaBiuBalOTCs TpeOOBaHMS K  pe3ylbTaTaM  OCBOCHHS
00y4aromuMUCs MPOrPaMM CpeHEero oomero o0pa3oBaHus: JINYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3VIJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOECHMS IHpeaMera «bHOJOrus»  BBIIECIECHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIMMHUCA  POCCHUHCKON  Ipa)kAaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYMe MOTHMBALMU K OOYy4eHHUIO OHOJOIrMH, IeJICHANpaBIEHHOE pa3BUTHE BHYTPEHHUX
yOeXJIeHUI JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHX TPAJUIMNA pa3BUTHS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS B
CBOEH  JIEATENIbHOCTH  IIEHHOCTHOCMBICIOBBIMM  YCTaHOBKAMM, HPHUCYIIUMH  CHUCTEME



OMOJIOTHYECKOr0 00pa30BaHMs, HAJIWYUE OSKOJOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LEIH U CTPOUTH >KU3HEHHBbIC IUIaHbl. JIMUHOCTHBIE PE3yJbTaThbl OCBOCHUS MpeaMeTa
«buonorusi» JOCTUTalOTCI B EAMHCTBE Y4YeOHOH W BOCHHUTATEIBHOW JEATEIBHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMH COLIMOKYJIbTYPHBIMU, HCTOPHUUYECKUMU U
JIyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT IpOIlECCaM CaMOITO3HAHMS, CAaMOBOCIIMTAaHUS M CaMOPa3BUTHSI,
pa3BUTHS BHYTPEHHEH MO3UILIMM JJUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY,
YEJIOBEKY TpyJa W CTapiieMy IOKOJICHHIO, B3aUMHOTO YBa)KCHHUS, OCPEKHOIO0 OTHOIICHUS K
KyJbTYPHOMY HaCJEAUIO U TPAJULIUSIM MHOTOHAIMOHATIbHOTO Hapona Poccuiickoit denepannu,
NpHUpPOJIC W OKpyKawield cpenae. JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS Y4eOHOTrO MpeaMera
«buonorus» JOMKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIONINXCS PYKOBOJICTBOBATHCS
c(OpMUPOBAHHON BHYTPCHHEW MO3UIUEH IJUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM LIEHHOCTSAM
POCCHICKOTO OOINECTBA, PaCIIMPEHHUE KM3HEHHOTO OIBITA M OIbITA JEATCIIbHOCTH B IPOIECCe
peanu3anyyu OCHOBHBIX HANPABJICHUN BOCIUTATEILHON IE€SITEILHOCTH, B TOM YUCJIE B YAaCTH:

1) rpak1aHCKOTO BOCIIMTAHMS:

- c(OPMUPOBAHHOCTH TPAXKIAHCKOHN MO3ULIUK 00YyYaOIIEerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00IIECTBa;

- OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)KCHUE 3aKOHA U
MIPaBONIOPSJIKA;

- TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIHHOCTH MPH CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMpeAeNATh COOCTBEHHYIO MO3HIIMIO 0 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN
JKM3HHU U O0BACHATH €€;

- YMEHHE YYUTHIBATH B CBOUX JIEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJEHUCTBUS
TIOJIeH ¢ pa3HBIMU YOCKICHUSIMH, KYITbTYPHBIMU [IEHHOCTSIMU M COLUATBHBIM MOJIOKEHUEM;

- TOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MO3HABATENIBHBIX U UCCJIEOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKJICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

- TOTOBHOCTh K TYMaHUTApPHOUN 1 BOJIOHTEPCKOM JIEATEILHOCTH;

2) maTpUOTHUYECKOTO BOCTTUTAHHUS:

- c(hopMHpPOBAaHHOCTH POCCUHCKON TpakJaHCKON HACHTUYHOCTH, MATPHOTHU3MA, YBAXKECHHS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepej] PolnHON, ropaocTtu 3a CBOW Kpai, CBOIO
Poauny, cBOH S3BIK M KYJIBTYpPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
- IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MaMSITHHUKAM MPHUPOIBI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

- CIIOCOOHOCTH OIIEHWBATH BKJIAJ POCCHMCKHX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAYCHHUS OWOJOTMH B TIO3HAHWU 3aKOHOB TPHUPOJBI, B JKU3HU YEJIOBEKA H
COBPEMEHHOT0 00IIeCTBa;

- uaeitHas yoe:KIEHHOCTh, TOTOBHOCTh K CIy>KE€HHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 3a
€ro cyns0y;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- OCO3HAHHUE TYXOBHBIX [IEHHOCTEH POCCUICKOTO HAPOJIa;

- chopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHUS;



- CIIOCOOHOCTH OILIEHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JJMYHOTO BKJIQ/Ia B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTEISIM, CO3JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPAaAULMAMU HapoaoB Poccuu;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

- IOHUMAHKUE SMOLMOHAIBHOIO BO3JAEHCTBUS )KUBOM IPUPOBI U €€ HEHHOCTH;

- TOTOBHOCTbH K CAMOBBIPAXEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMIICHUE MPOSIBIISITH KauyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BOCHHTAHUSA, (OPMHUPOBAHUS KYIbTYpPhl 3I0POBBS H OMOIMOHAIBHOTO
OJlaromnosyuus:

- MOHUMAaHHE W peaju3alus 3[0pOBOr0 U 0e30macHoOro obpasza >KM3HH (3M0pOBOE MHUTAHUE,
coOIOZIcHHEe TUTUEHUYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHATHI U OTABIXA,
perynsapHas (Qu3nyeckas aKTHUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U MICUXHUYECKOMY 310POBbIO;

- MOHUMaHUE IIEHHOCTH MTPABWJI HHIUBUYaTbHOTO M KOJJICKTUBHOTO OE30IMaCHOTO MTOBEACHHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIO/ICH;

- OCO3HaHUE TMOCJICACTBUH M HENPHUATHUS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHHUS aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUs);

6) TPyZIOBOTO BOCIIUTAHUSI:

- TOTOBHOCTD K TPY/y, OCO3HAaHHE [IEHHOCTU MacTepCTBa, TPYA0It00ue;

- TOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOW HAIpaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBITIONHATH — TaKYHO
JIeATEIbHOCTH;

- HHTEpeC K pa3nu4HbIM cdepaM NpodecCHOHATBHON AESITeNIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccun 1 peaaTn30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHBI,
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO HA MIPOTSHKEHUM BCEH KU3HU,
7) PKOJOTUYECKOTO BOCIIUTAHMUS:

- DKOJIOTMUYECKU IeIecO00pa3HOe OTHOIICHHE K MPHUpOJie KaK HMCTOYHUKY >KM3HHM Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHUS;

- TIOBBIIIEHHWE YPOBHS JKOJOTMYECKON KyIbTyphl: MNPUOOpPETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN ISl OKPY>KAIOIIEH CpeIbl;

- OCO3HaHUE TTI00ATBLHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U MyTei UX PELICHUS;

- CIIOCOOHOCTH MCIOJIB30BaTh MPHOOpETaeMble IPU M3YUYEHHN OWOJIOTUHU 3HAHUS U YMEHUS TPH
peuIeHur MpoOIieM, CBS3aHHBIX C PallMOHAIBHBIM MPUPOIONIONB30BaHIEM (COOIIOACHUE TIPABHIT
NOBE/ICHHSI B NPUPOJIE, HANpPABICHHBIX HAa COXPAHEHHWE PABHOBECHS B JKOCHCTEMaX, OXpaHy
BUJIOB, 3KOCUCTEM, Onocdepsl);

- aKTHBHOE HETIPUSATHE JCHCTBUI, TPUHOCSIIMX BPEJl OKPYKAIOIIECH MPUPOIAHON Cpesie, YMEHUE
IMPOTrHO3UPOBATH He6J'IaFOHpI/I$[THBIe OKOJOTMYCCKUE MMOCICACTBHUA IMPEANTPUHUMACMBIX }ICI)IICTBHI\/II
Y NIPEI0TBpAIATh UX;

- HaJIW4ue pasBUTOIO OSKOJOTMYCCKOTO MBIINIJICHHUA, DKOJIOTHUECKOH KYyJIbTYpPBbI, OIbITa
JIEATEIPHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHMS pYKOBOJCTBOBAaTbCA HMMH B



MIO3HABATEIIBHOM, KOMMYHUKATHBHOM M COLMAIBHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBIEHHOCTH;

8) LICHHOCTH Hay4YHOT'O IIO3HAHMSL:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKd M OOILIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JAMAIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM M UYHUTATEIILCKOM KYJIbTYpPhl KaK CPEICTBAa B3aUMOJCHCTBUSA
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

- IIOHMMaHHWe crneuu(pukd OUOJIOTMM KAaK HAyKHM, OCO3HaHHUA €€ poind B (OPMHPOBAHUU
pALMOHAIBHOTO HAYYHOI'O MBIIUICHHUS, CO3JaHUU LIEIOCTHOTO IPEACTABICHUS 00 OKPYKaIOIIEeM
MHUpEe KaK O eIUHCTBE NPUPOABI, YeIOBEeKa U oOmecTBa, B TMO3HAHUU MPHPOTHBIX
3aKOHOMEPHOCTEHN U pEIICHUH MPo0OJIeM COXPAHEHUS IPUPOIHOTO PAaBHOBECUS;

- yOeXIE€HHOCTh B 3HAYMMOCTH OHOJOTMH JJIsi COBPEMEHHOW IMBWIM3AIUHN: OOECIICYCHUs
HOBOI'O YPOBHS Pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pewarb pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIX0/a U3 II100aIbHBIX
9KOJIOTHYECKUX MPpo0seM U obecrieueHus nepexoja K ycToiunBOMYy pa3BUTHUIO, PALIMOHATIBHOMY
UCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTh B IOJIyUEHUU OHOJIOTMYECKUX 3HAHUN B IEJAX NOBBILICHUS OOIIen
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00yJarouuxcs, GopMuUpyeMOi IpU U3yISHUN OHOJIOTHH;

- I[OHMMAaHHUE CYUIHOCTH METOJOB IIO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJydaeMble 3HAHUS [UId aHaiu3a U OOBSCHEHUS SBICHUN
OKpY’KAaIOIIero MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMeHHUe jenarb O0OOCHOBAaHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAYYHbIX (AaKTOB M HMEIOIIMXCS JaHHBIX C LEJNbI0 IOJY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTh CaMOCTOSITENIbHO MCIIOJIb30BaTh OMOJIOIHMUECKUE 3HAHUSA JUI PEeLIeHHs podieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

- OCO3HaHHWE I[EHHOCTH HAay4YHOM JesITeNbHOCTH, TOTOBHOCTb OCYIIECTBJISTh IPOEKTHYIO U
HCCIJIEIOBATEBCKYIO AESITENIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

- TOTOBHOCTb U CIIOCOOHOCTb K HENPEPBIBHOMY OOPa30BaHUI0 M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAaHMH 1O OMOJOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

METAIIPEIMETHBIE PE3VJIbTATDI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS y4deOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHHS OOYYArOIMXCS  MEXKIUCHUIUITMHAPHbIE
(MeXMmpeMeTHbIE) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIINE LIEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs,
SBJIEHUE, TPOLECC, CUCTeMa, HAayuyHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJIbHBIE
yueOHbIe AecTBUS (IT03HABATENbHbIE, KOMMYHHUKAaTUBHBIE, PETYISATUBHBIE), 00ecreunBaroIine

dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH U COIMAIBHOW KOMIIETCHIIUH OOYYaroIINXCs,
CIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,



MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHbIE IEHCTBUS B TO3HABATEIbHOU U
COLIMAJIbHOM IIPAKTHKE.

[To3HaBarenbHbIE yHUBEPCAIbHbBIC YUeOHbIE JEHCTBUS.

bazoBeie nornyeckue AeWCTBUS:

- CaMOCTOATENIBHO (OpMyIMpOBaTh W AaKTyaJM3UPOBaTh MpoOJIeMy, paccMaTpuBarh &
BCECTOPOHHE;

- HCIIOJIb30BaTh NMPU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOIO MBIIIJICHUS (aHaIu3a, CUHTE3a,
CpaBHEHHUS, KiIacCHU(pUKAIMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTUYECKHX TMOHSTHHA
(BBLOENATH UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU HMOHITUIMH);

- ONpeneNnsaTh UENU JAEATCIIBHOCTH, 3a/aBas IMapamMeTpbl M KPUTEPUH HX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMHU 1IEIISIMU;

- UCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS I O0BSICHEHUS (PAKTOB U SBICHU KUBOW IPUPOIBI;
- CTPOMTbH JIOTMYECKHE pacCyKIeHHs (MHIYKTUBHBIC, JACIyKTUBHBIC, TI0 AaHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHUSIX, (POPMYITUPOBATH BBHIBOABI U
3aKIIIOUCHUS;

- MPUMEHSATh CXEMHO-MOJICIbHBIE CPEICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUYHUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

- pa3zpabaThIiBaTh IUIAH pPEIICHUS MPOOJEMBI ¢ YYETOM aHAJIM3a WMEIOIIUXCS MaTepUAbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

- BHOCUTH KOPPEKTHBBI B JESTEIBHOCTH, OICHMBATH COOTBETCTBHE PE3YJIbTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- KOOPAMHHPOBaTh U BBIIOJHATH pPabOTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.

bazoBsle nccnenoBarenbckue qecTBUSA:

- BIIQJIETh HABBIKAMU YYEOHO-HMCCIIEIOBATENBCKON W TPOCKTHON JEATENIbHOCTH, HaBBIKAMHU
paspemieHus mpooieM, CocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOWCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a7ad, MPUMEHEHUIO Pa3IMIHBIX METO/IOB ITO3HAHNUS;

- WCHOJB30BAaTh pPA3JMYHBIE BUIBl JEATEIFHOCTH TI0 TOJYYEHHWIO HOBOTO 3HAHHSA, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIIE TPH
CO3JIaHUM Y4EOHBIX M COLIMATIBbHBIX POEKTOB;

- (opMUpOBaTh HAYUYHBI THUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMU
MOHITUSIMHA U METOJIaMU;

- cTaBUTh W (POpMyIHUpOBaTH COOCTBEHHBIC 33/ladyd B 0O0pa30BaTEIbHON NESATEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

- BBISIBJIATH IPUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BEIJIBUTATh THIIOTE3Y €€
pelIeHHs, HaXOAUTh apTYMEHTHI [T TOKa3aTeIhCTBAa CBOMX YTBEPKACHUH, 3a]1aBaTh MapaMeTphI
U KPUTECPUU PEIICHHS,

- QaHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEIICHUS 331a4d PE3YIbTaThl, KPUTUUYECKH OLIEHUBATh MX
JAOCTOBCPHOCTD, IPOTHO3UPOBATHE U3SMCHCHUEC B HOBBIX YCIIOBUAX,

- 1aBaTb OLICHKY HOBBIM CUTYallUAM, OLICHUBATH HpPIO6pGTéHHBII>i OIIBIT,

- OCYILECTBIIATH IICJICHANIPABICHHBIN IOMCK TEPEHOCAa CPEICTB W CIIOCOOOB JCHCTBUS B
poeCCHOHAIBHYIO CPENY;



- YMETh TIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO0 001aCTH KHU3HEIEATSILHOCTH,
- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC MMOAXO/bI U PEIICHHUS, CTABUThH MPOOIEMBI
W 3a]1a4U, JIOMyCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

Pabora ¢ nadopmarueit:

- OPHCHTUPOBAThCS B PA3JIMYHBIX HMCTOYHMKAX HHQPOpPMAIUHU (TEKCTe YYEeOHOTO IMOCOoOHs,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHYECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh WHPOPMALMUIO Pa3IMYHBIX BUAOB U (opm
NPECTaBJICHUS, KPUTUYCCKU OLICHUBAThH €€ IOCTOBEPHOCTh H HEITPOTHBOPEYHBOCTH;

- (opMmynmHupoBaTh 3ampoChl W MPUMEHSATh pa3IUYHBIE METOJIBI TPU TOUCKE U OTOOpe
Ounonoruveckoi HHGOpPMaIUU, HEOOXOUMOMH JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

- TpuoOpeTaTh OMBIT WCIOJIH30BAHUS WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX ~TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX IIOUCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYHO (OpMYy MpeACTaBICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

- HCIOJBb30BaTh HAYYHBIH SI3BIK B KAaueCTBE CPEIACTBA MpH paboTe ¢ OHMOJIOTHYECKOU
uHpOpMaILUEii: TPUMEHITh XUMHYECKHE, (DU3MYECKHE M MATEeMAaTUYeCKUE 3HAKW U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMEHKIATYpPY, HCIIONB30BaTh M IMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

- BJIQJICTh HABBIKAMU PACIIO3HABAHMSI M 3alIUTHl HH(OpMaNny, HHGOPMAIIMOHHOW 06€301acHOCTH
JMYHOCTH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE 1EHCTBUS

Oo0wenue:

- OCYUIECTBJIATh KOMMYHHKAIIMU BO BCEX cepax >KU3HM, aKTUBHO y4acTBOBATH B JIMAJIOre WUIIU
JUCKYCCUM IO CYILIECTBY OOCYyKIAaeMoil TeMbl (yMEHME 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CYKIEHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NIPEUIaracMod 3aJaud, YYWUTHIBaTb WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YUaCTHUKOB JIAJIOTa UM TUCKYCCUH);

- pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOLIEHUs, NOHUMATh 3HAUYE€HHE COLMAJIbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS! KOH(QIMKTHBIX CUTYyallud, yMETh CMsr4aTb KOHQIMKTBI U BECTU
MEPETOBOPBI;

- BJIAJIETh Pa3IMYHbIMHU CIIOCOOAMU OOIIEHUS M B3aMMOJEHCTBYSI, TOHUMAaTh HaMEpPEHUs IPYrux
JIOJIEH, TPOSIBISTH YBaXXUTEJIbHOE OTHOIIEHHWE K COOECeTHUKY M B KOpPPEKTHOH (opme
(bopMyIHUpPOBaTh CBOM BO3PAKECHHUS;

- pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEICTB.
CoBMecTHas 1€ATENbHOCTB:

- TOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM M WHAMBUAYAIBHOM pabOThl Hpu
peleHn OMOIOTHYeCKOi MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

- BBIOMpATh TEMAaTHKy M METOJAbl COBMECTHBIX HEHCTBHI € y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHBA,

- IIPUHUMATh LEIU COBMECTHOW AECATEIBbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH JIEWCTBHUS
o €€ JOCTHKEHUIO: COCTaBIIATH IUIAH JCUCTBUM, PacupedcssaTh pPOIM € YYETOM MHEHHMU
YY9aCTHHKOB, 00CYX1aTh pe3ybTaThl COBMECTHOU PabOTHI;



- OLICHMBATh KA4e€CTBO CBOETO BKJIAZA M KaXJOT0 Y4aCTHHKA KOMaHIbl B OOIIMI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

- IpeljaraTb HOBBIE IPOEKTHl, OLEHUBaTh WJAEH C MO3ULMHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- OCYULIECTBJIATH IO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

PerynsaTuBHble yHUBEpCalbHble yueOHbIE AEHCTBUS

Camoopranuszanusi:

- UCII0JIb30BaTh OMOJIOrMYECKHE 3HAHMS JJIs BBIABICHUS MPOOJIEM U MX pEIeHHs B KU3HEHHBIX
U y4EOHBIX CUTYaLUSX;

- BBIOMpATh Ha OCHOBE OMOJIOTMUECKMX 3HAHUU IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSAX M IOCTYIKAaX 10 OTHOLICHHUIO K >KMBOM IPUPOAE, CBOEMY 310POBbI0 U 310POBBIO
OKPY’KaIOIIHUX;

- CaMOCTOSITENIbHO OCYIIECTBJIATh I103HABATENbHYIO JAEATENbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATENBHOCTH H
JKU3HEHHBIX CUTYalUsX;

- CaMOCTOSTEJIbHO COCTaBJATH IIAH PELIEHUs HpoOJeMbl C yuy€TOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- paclIupsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOUTEHUM;

- JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTh 3a PELLEHUE;

- OLICHUBATh NPHUOOPETEHHBIN OIBIT;

- CIocoOCTBOBaTh (hOPMUPOBAHHUIO U IPOSBICHUIO IIMPOKOH SPYyIUMIMH B pa3HbIX 00JIACTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyJIbTYpPHBIH YPOBEHB.

CaMOKOHTpOIIb:

- JlaBaTb OLIEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

- BJIQJIETh HaBbIKAMHU IO3HABATENIbHOHN pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMbIX ACHCTBUM U
MBICIIUTENBHBIX MPOLIECCOB, X PE3YJIbTAaTOB M OCHOBAaHUM, MCIOJB30BaTh MPUEMBI pediexcun
JUTSL OLICHKU CUTYaIiH, BBIOOpA BEPHOTO PELICHMUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

- IPUHUMATh MOTHBBI U QpTYMEHTHI IPYTUX IIPHU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH.

[TpunsiTHe ceds u Apyrux:

- IPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,;

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIU3€ PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIMIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYrOro YeroBeKa.

ITPEJMETHBIE PE3YJIbTATEI

[IpenmeTrHble pe3ynbTaThl ocBoeHus mporpaMMmbl COO 1o Ouosnornu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydHble 3HaAHHS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpPIpETallMd M MpeoOpa3oBaHUIO 3HAHUM, BHJBI
NeSITebHOCTH TI0 MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX Y4EeOHBIX



CUTyallUsX, a TaKXKe B pEalbHbIX >KM3HEHHBIX CUTYyallUsX, CBSI3aHHbIX ¢ Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHUs.

[IpenmerHbie pe3ynbTaThl OCBOEHHs yueOHOro mpeamera «buomorusi» B 10 kiacce JOIKHBI
OTpaXkaTh:

- cOpMHPOBAHHOCTh 3HAHUH O MecTe W PpOJU OHOJIOTMHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HaYy4YHOTO MHPOBO33PEHHMS, O BKJIAJle POCCUHCKUX U 3apyOeKHbIX yUEHBIXOMOJIOIOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl peLCHHs] dKU3HEHHBIX 33/1a4;

- YMEHHE DPACKpBIBAaTh COJEpXKAHWE OMOJIOTMYECKMX TEPMHHOB U TOHSATHHA: *HU3Hb, KJIETKAa,
opranusM, Merabonu3M (0OMEH BEImIECTB H  MPEBpalleHHUEe DHEPruu), TOMeocTa3
(camoperynsuusi), YpOBHEBass  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoayKuus), HacJIe€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

- yMEHHME Wu3Jaratb OWOJOrMYECKHE TEeOpuM (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHa,
[EHTpajbHas J0TMa MOJEKYJIsipHOW Ouonoruu), 3akonsl (I'. Mengens, T. Moprana, H.U.
BaBuioBa) u yueHus (0 LeHTpaX MHOrooOpa3usi U MPOUCXOKICHUS KyIbTypHbIX pacTteHuil H.M.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

- YMEHHUE BJIAJETh METOJJaMH HayYyHOI'O O3HAHUS B OMOJIOTHUU: HAOIIOIEHUE Y OIIMCAHUE )KUBBIX
CUCTEM, IPOLIECCOB U SIBIECHUN, OpraHM3alMsl U MPOBEIECHUE OMOJOTMYECKOIO IKCIIEPUMEHTA,
BBIIBUJKEHUE TUIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIY MCCIEAYEMbIMH BEJIUYUHAMU,
OOBSICHEHHE TMOJIYYEHHBIX pPE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX HOHSTUN, TEOpUH U
3aKOHOB, YMEHUE JIeJIaTh BbIBOJbI HA OCHOBAHUH MOJYYEHHbIX PE3YJbTATOB;

- YMEHHE BBIICIATH CYIIECTBEHHBIE IPU3HAKA BHUPYCOB, KJIETOK INPOKApUOT M 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BELIECTB U
IPEBpAILCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILUIOJOTBOPEHUS, Pa3MHOXKEHMS, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOI€He3);

- YMEHHE NPUMEHATH IOJYYEHHbIE 3HAHMUS Ui OOBSICHEHHsS] OMOJOTMYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS NPAKTUUECKUX PELIEHUH B MOBCEIHEBHON KU3HU C LIENIbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOIEHUsS HOpM
rPaMOTHOTO TOBEACHMUSI B OKpY)KaloIled MPUPOAHON cpele, MOHMMAaHHE HEeOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH NSl palMOHaJIbHOTO
IPUPOIONOIB30BAHUS;

- YMEHHUE pelIaTh dJIeMeHTapHbIe TeHETUYECKHE 3aa4yll Ha MOHO- U AUTHOPHIHOE CKpEIUBaHKe,
CIETJICHHOE HACJIEJOBAaHUE, COCTaBIATh CXEMbl MOHOTMOPHMIHOTO  CKpEIMBAHUS  JUIS
IpeJICKa3aHus HacJae10BaHus IPU3HAKOB Y OPTaHU3MOB;

- YMEHUE BBINOJIHATH JIAOOpaTOpHbIE U MpaKTUYecKue paboThl, COOM0aTh MIpaBmiia Ipu paboTte
¢ Y4eOHBIM U 1a00paTOpPHBIM 000PYIOBAaHUEM;

- yYMEHHE KPUTHYECKH OIICHHBaThb M MHTEPHPETUPOBATh HH(GOPMAIMIO OHOJIOrHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHBbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHHUKOB (CpencTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

- yMEHHE cO037aBaTb COOCTBEHHBIE TNHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN armapaT OMOJIOTHH.



[IpeameTHBIE pe3ynbTaThl OCBOCHHS y4deOHOTro mpeamera «buonorus» B 11 kimacce MOMKHBI
OTpaXkaTh:

- chOPMUPOBAHHOCTh 3HAHMA O MECT€ M POJIU OHOJIOTUM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUs, O BKJIAJIC POCCHICKUX M 3apyO0eKHBIX YUEHBIX OMOJIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA JUTS PEIICHHSI )KU3HEHHBIX 3a/1a4;

- YMEHHE PacKpbIBaTh COJACPKaHUE OUOIIOTUYCCKUX TCPMHHOB W TOHSTUH: BU, TOMYJISIIHS,
reHoOH, SBOJIONMS, JBWXKYIME CUIbl  ((PakToOpbl) DBOJIIOIUH, MPUCITOCOOICHHOCTH
OpPraHu3MOB, BHUJI000pa30BaHHME, OKOJIOTUYECKHE (DAKTOPBI, DKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIyIIEHTHI, IEMH MMTaHHs, YKOJOTHYECKas MupamMuia, OuoreoreHos, onocdepa;

yYMEHHE U3JIarath OMoJorudeckre Teopuu (dBonmoonuonHas teopust Y. lapBuna, cuHTeTHUYECKas
TEOpHUsl HBOJIIOLIMU), 3aKOHBI W 3aKOHOMepHOCTU (3apojsimieBoro cxoacrsa K.M. boapa,
YyepenoBaHMs IJIaBHBIX HarpaBieHui u mytei spomoruu A.H. CeBepiioBa, yueHust o omocdepe
B.W. Bepnajckoro), onpenensiTh FpaHUuLlbl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- YMEHHUE BJIAJETh METOJJaMH HayYHOTO MO3HAHUS B OMOJIOTHUU: HAOIIOIEHNE M ONMMCAHUE )KUBBIX
CUCTEM, IPOLIECCOB U SIBICHUN, OpraHM3alMsl U MPOBEJIECHUE OMOJOTMYECKOIO IKCIIEPUMEHTA,
BBIJIBUKCHUE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXIY HCCIEAYEeMBbIMH BEIHMUYMHAMH,
OOBSICHEHHE TIOJIyYEHHBIX pE3YJIbTaTOB, WCIIOJIB30BAaHHBIX HAYYHBIX TOHSTHHA, TEOpUH U
3aKOHOB, YMEHUE JIeJaTh BbIBOJbI HA OCHOBAHUH MOJIYYEHHbIX PE3YJIbTaTOB;

- YMEHHUE BBIICJATh CYLIECTBEHHbIE MPHU3HAKU CTPOEHUS OHOJOTHYECKHX OOBEKTOB: BHUJOB,
MOMYJSIIIMM, TPOAYILIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOreoneHO30B U OJKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTUYECKUX (DaKTOpPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHH B 3KOCUCTEMaX, aHTPOIOTEHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

- YMEHHE NPUMEHATH IOJYYEHHbIE 3HAHMUS U1 OOBSICHEHMS] OMOJOTMYECKHX IPOLECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN )KU3HHU C LEJIbI0 00ecIeueHHsI
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKPYXKAIOIIUX JIOJIeH, COOMIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXarolleil NpUpOAHOM cpelae, NMOHMMaHHE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

- YMEHHE peuIaTh dJIeMEHTapHble ONOJIOTMYECKUE 3aJa4l, COCTABIISATh CXEMBbI IEPEHOCA BELIECTB
Y DHEPI'HH B SKOCUCTEMaX (LIeTH MUTaHUs);

- YMEHUE BBINOJIHATH JIAOOpaTOpHbIE U MpaKTUYecKue paboThl, COOMI0aTh MIpaBmila Ipu padboTte
¢ y4eOHBIM U J1a00paTOpHBIM 000pYyI0BAHUEM;

- yYMEHHE KPUTUYECKH OLIEHWBATh M HWHTEPNPETHPOBATH HHPOPMALUIO OHOIOIHYECKOrO
COJIepKaHHUs, BKIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpEACTBa
MaccoBOW WH(OpMAlMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OAIbHBIE
HKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

- YMEHHE CO3/JaBaTh COOCTBEHHbIE TIMCBMEHHBIE W YCTHBIE COOOIIeHHUs, 00001Ias
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh



MOHSATUHHBIN anmapat OUOJIOTHH.

EMATUYECKOE IINTAHUPOBAHUE

TemaTndeckoe ruranupoBanne Kypca «buonorus. 10 kiacc: 6a30BbIl YPOBEHbY
1 gac B HezEmIO

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumMeHoBaHue
Ne (uudpossbie)
pa3iesioB U TeM KonTpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MporpamMmMbl padoThI padoThI
pecypcsl
buonorus xak Hayka 2 0 0,5 bubnuoreka [IOK.
1 https://m.edsoo.ru7f41c292
JKuBble cucTeMsl U 1 0 bu6mmoreka [IOK.
2 X OpraHu3aIus 0 https://m.edso00.ru7f41c292
XUMHUYECKUN COCTaB 8 1 bu6mmoreka [IOK.
3 ¥ CTPOCHHE KIIETKHU 1 https://m.edso0.ru7f41c292
JKuzHenesTeabHOCTD 6 0 bu6mmoreka [IOK.
4. KJIETKH 05 https://m.edsoo.ru7f41c292
Pasmuoxenue n 5 1 bu6mmoreka [IOK.
5 WH/IUBUIYalIbHOE 05 https://m.edsoo.ru7f41¢292
pa3BHUTHE OpraHU3Ma
HacnenctBeHHOCTD 9 1 bu6mmoreka [IOK.
6 Y U3MCHUUBOCTh 15 https://m.edsoo.ru7f41¢292
OpPTaHHU3MOB
Cenekrus 3 0 bubmuoreka [{OK.
OpPTraHU3MOB. https://m.edsoo.ru7f41¢292
7. OcHOBBI 0
OMOTEXHOJIOTHUHU
O011ee KoJ-BO 4acoB 34 3 4




Temaruueckoe muanupoBanue kypca «buomnorus. 11 kiacc: 6a30BbIii ypOBEHB)»

1 gac B HezEIIO

Ne HaumenoBanue KoanuecTBo yacos JJIeKTPOHHBIE

n/ | pa3gesoB W TeM B Kontpoasn  IlpakTnyeckme (undposbie)

I NpOorpamMmblI O bre padoThI padoThI oOpasoBaTebHbIE

pecypchl

OBOJIOIUOHHAA 9 1 1 bu6mmoreka [IOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE 1 bu6mmoreka [IOK
pa3BUTHUE KU3HU HA 10 1 05 https://m.edsoo.ru/7f41cc74
3emuie
Opranu3mMsl 1 5 0 bubnuorexa [JOK
OKpy>Xarolas cpejia 1 https://m.edsoo.ru/7f41cc74
CoobriecTBa 1 10 1 bu6mmoreka [IOK
SKOJIOTUIECKHE 0 https://m.edsoo.ru/7f41cc74
CHUCTEMbI
Oo1m1ee KoI-BO 4acoB 34 3 25




TemaTtnueckoe ianupoBanue kypcea «buonorus. 10 kmacce: 2 yaca B Helero

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanme
] (undposbie)
pa3/iesioB U TeM Konrpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThbI
pecypchbl
Buonorus kak Hayka 4 0 1 bubmumoreka [IOK.
1 https://m.edsoo.ru7f41c292
JKuBble cucTeMbl U 3 1 bubmuoreka [{OK.
2 UX OpraHu3aIus 1 https://m.edsoo.ru7f41¢292
XUMHUYECKUN COCTaB 31 2 bubmuoreka [{OK.
3 U CTPOCHHE KIICTKH 6 https://m.edsoo.ru7f41¢292
JKusHenesTebHOCTh 8 0 bu6mmoreka [IOK.
4. knerknu 0,5 https://m.edsoo.ru7f41¢292
PazMmHOXeHME 1 6 1 bubmuoreka [{OK.
5 WH/IUBUIYalIbHOE 05 https://m.edsoo.ru7f41¢292
pa3BUTHE OpraHU3Ma
HacnenctBeHHOCTD 12 1 bu6mmoreka [HOK.
6 U U3MCHYUBOCTh 15 https://m.edsoo.ru7f41¢292
OpPraHUu3MOB
Cenexuust 4 0 bubmuoreka [{OK.
OpPraHU3MOB. https://m.edsoo.ru7f41¢292
7. OCHOBBI 0
OMOTEXHOJIOTHU
O011ee KoJI-BO 4acoB 68 5 10,5




Temaruueckoe muaHupoBanue Kypca «buomnorus. 11 kmace»
2 4Jaca B HEJIEJO

Ne HaunmenoBanue KounuecTBo yacos DJIEeKTPOHHbIE
n/ pas3/iesioB M TeM B Kourposbu IIpakTuyeckue (undposbie)
n IporpamMmel O e padoThI padoThI o0pa3oBaTe/IbHbIC
pecypchl
DBOJIOIMOHHAS 20 1 2 bubmmoreka [JOK
1 OHOoIOrHs https://m.edsoo.ru/7f41cc74
BosaukHoBeHUE B bubmuorexa [JOK
) pa3BUTHE )KU3HU Ha 13 1 1 https://m.edsoo.ru/7f41cc74
3emie
Opranu3mMsl U 14 0 bubnnoreka [JOK
3 okpyxaromas cpesa 3 https://m.edsoo.ru/7f41cc74
CoobmecTBa 21 2 bu6mmoreka [IOK
4 9KOJIOTHYECKHE 0 https://m.edsoo.ru/7f41cc74
CHUCTCMBbI
Ob11ee KoI-BO YacoB 68 4 6




[ToypouHnoe manupoBanue kypca «buonorus. 10 kimacc: 6a30BbIi ypOBEHbBY

No Tema ypoxka Kon-Bo |[Kontp. | Ilpakr. DnekTpoHHbIe (IU(PPOBHIE)
4acoB paod. pao. o0pa3oBaTeNbHbBIC PECYPCHI
(Bcero)
1. | buonorus B cucreme HayK 1 0 0 bru6mmoreka [LIOK
https://m.edso0.ru/863e6122
2. MeToas! TO3HAHUS )KUBOU 1 0 0,5 |bubauoreka IJOK
npupobl. [IpakTryeckas padora https://m.edso0.ru/863e6122
Ne 1 «Mcnonb3oBanue pa3iaMuHbIX
METOIOB TIPU U3yYCHUU
OMOJIOTUYECKIX 00BEKTOBY
3. | buojoruyeckue CUCTEMEI, 1 0 0 bu6mmorexa [IOK
MPOIIECCHI U UX U3YUYCHHE. https://m.edso0.ru/863e6564
4, XHMMHWYECKHMI COCTaB KIETKH. Boma u 1 0 0 buomoTeka [{OK
MHHEpPAJIbHBIC COJIH. https://m.edso00.ru/863e674e
5. | benku. CoctaB u cTpoeHue 6eIKoB 1 0 0 bubnoreka [JOK
https://m.edso0.ru/863e6h72
6. depMeHTBI —  OMOJIOTHYECKHUE 1 0 0,5 |bubmuoreka [JOK
KaTaJIN3aToOpPHlI. https://m.edso0.ru/863e6b72
JlabopaTopHas paborta Nel.
«3yuenune KaTaJIuTUYECKON
AKTUBHOCTH (dhepmeHTOB (Ha
npuMepe amMmIIa3bl WIN
KaTayasbl)».
7. Vraesonasl. JIunuael 1 0 0 bu6nuorexa [IOK
https://m.edso0.ru/863e6870
8. | HykneunoBeie kucnotel: JJHK u 1 0 0 bubnanoreka [JOK
PHK. AT® https://m.edsoo.ru/863e6d5¢
9. | Ucropust 1 METOIbI U3yUCHHS 1 0 0 brubnanoreka [JOK
kietku. Knerouynas teopus https://m.eds00.ru/863e6e88
10. | KieTka kak 1e0cTHas KUBast 1 1 0 butommoreka [JOK
cucreMa https://m.edso0.ru/863e6d5¢c
11. | Ctpoenue 3ykapuoTHYECKON 1 0 0,5 |bubmuoreka [IOK

kietku. JlabopaTopHas padora Ne 2
«3yueHne cTpoeHUs KIETOK
pacTeHui, KUBOTHBIX, TPHOOB U
OakTepuil oI MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpEInapaTax u ux
OTIMCAHUEC)»

https://m.eds00.ru/863e6ff0

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/

12. | OGMeH BeIIeCTB WIIM METa00IN3M 0 butimoreka [IOK
https://m.edso0.ru/863e766¢
13. | ®oTocuHTE3 U XEMOCHHTE3 bu6nmorexa [IOK
https://m.edso00.ru/863e7c98
14. | Duepreruueckuii oOMeH bubmorexa [JOK
https://m.edsoo.ru/863e7aae
15. | JKusHeHHBIH UK KIIETKH. 0,5 |bubauoreka IJOK
Jenenue KiIeTKH. MuTO3. https://m.edsoo.ru/863e7dc4
JIaboparophast pabora Ne 3
«HabmoneHne MuTO3a B KJIETKAX
KOHYMKA KOPEIIKa JIYKa Ha
TOTOBBIX MUKpOIpenapaTaxy.
16. | buocunre3 Oenka. Peaxiust 0 bu6nuoreka [IOK
MaTPUYHOTO CHHTE3A. https://m.edsoo.ru/863e796e
17. | Tpancnsauus — OuocunTe3 Oenka 0 bru6mmoreka [IOK
https://m.edsoo.ru/863e796e
18. | Bupycet — HekneTouHas Qopma 0 bubnnoreka [JOK
KU3HU https://m.edsoo.ru/863e7540
19. | ®opmbl pa3MHOKEHHUST OPTaHU3MOB 0 bubnnoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20. | Meiio3 0 bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
21. | OGpa3oBaHue U PA3BUTHE TTOJOBBIX 0,5 |bubmmoreka [IOK
KJ1eToK. OII010TBOPEHHE. https://m.edso0.ru/863e81h6
JlaboparopHast pabora Ne 4
«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKPOITpenaparax»
22. | UenuBuayanpHOe pa3BuUTHE 0 brubnanoreka [JOK
OpraHHU3MOB. https://m.edso00.ru/863e8436
23. | 'enernka- HayKa o 0 bru6mmorteka [JOK
HACJIEACTBEHHOCTH U https://m.eds00.ru/863e86f2
W3MECHUUBOCTH
24. | 3aKOHOMEPHOCTH HACJEIOBAHUS 0 bu6mmoreka [JOK
NpU3HAKOB. MOHOTHOPHIHOE https://m.edso00.ru/863e8878
CKpeIllMBaHNe
25. | JurubpuaHoe ckpelnBaHue. 0 bu6mmoreka [JOK
3aKOH HE3aBHCHUMOTO https://m.edsoo.ru/863e89%a4
HaCJIJIOBaHMsI TPU3HAKOB
26. | CueruieHHOE HACIEI0BaHUE 0,5 |bubmuoreka [JOK
npusHakoB. JlJabopaTopHas pabora https://m.edso0.ru/863e8c60
No 5 «M3yuenune pe3ynbTaToB
MOHOTHOPUAHOTO U IUTHOPUIHOTO
CKPEIIHUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIpEnapaTax»
27. | 'eneruka nona. HacnenoBanue 0 but6mmoreka [IOK

IIPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

28. | U3sMeHUYnBOCTE. 1 0 0,5 |bubmmoreka IJOK
HenacnencrseHnast U3MEHUYUBOCTb. https://m.edso0.ru/863e8efe
JlaGopaTopHas padota Ne 6.

N3zyuenne MoupuKamoHHON
W3MEHYHUBOCTH, IIOCTPOCHUE
BapHUAIIOHHOTO PsJa U
BapHallMOHHOW KPUBOM»

29. | HacnencrBeHHas ©3MEHUHMBOCTb. 1 0 0,5 |bubmuoreka [JOK
JIaboparopHas pabora Ne 7. https://m.edsoo.ru/863e8efe
«AHaIN3 MyTaui y 1po30QpHIIbI
Ha FOTOBBIX MUKPOIIPETIapaTax»

30. | I'enermka yenoBeka 1 0 0 bu6nnorexa [IOK

https://m.edsoo.ru/863e8d78

31. | O6o0bmeHne mo 1 1 0
teme «HacnencTBeHHOCTh U
W3MEHYUBOCTH OPTaHNU3MOB)

32. | Cenekuust Kak HayKa U IPOLECC 1 0 0 bu6nnoreka [IOK

https://m.edso00.ru/863e9214

33. | Meroabl U JOCTUXEHUS CEIEKLAHU 1 0 0 bu6nnorexa [IOK
pacTeHHIA 1 )KUBOTHBIX https://m.edsoo.ru/863e9214

34. | buorexHoIOTUs KaK OTPacib 1 0 0 bru6mmoreka [IOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
HUTOroO: 34 yaca 3 4

[Toypounoe mnanupoBanue kypca «buomnorus. 11 knacc: 6a30BbIi ypOBEHBY
1 yac B Hexeno
Ne Ha3Banune teM u ypokoB Komunuec | Kontp. | IIpakr. OnexTpoHHbIE (IUPPOBLIE)
TBO pao. paod. o0pa3oBaTenbHbIE PECYPCHI
JacoB
1. | DBomtonus 1 METONEI €e U3yUEHUS 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e
2. | Uctopus pa3BuTHs npeacTaBIeHu 1 0 0 bu6mmoreka [JOK
00 3BOJTIOIIHN https://m.edso00.ru/863e9570
3. | MukposBotous 1 0 0 bru6mmoreka [JOK
https://m.edsoo.ru/863e9cle
4. | Tlonmymsinus Kak dIeMeHTapHast 1 0 0,5 |bubmmoreka [IOK
€IMHNIA BAIA U DBOJIOLUH. https://m.eds00.ru/863e99c6
JlabopaTtopHnas padota Ne 1
«CpaBHEHUE BUIOB 10
MOP(}OITOTHIECKOMY KPUTEPHIO)
5. | ABmwxymue cuibl (31eMeHTapHbIe 1 0 0 bru6imoreka [JOK
(baxTOphI) SBOITIOIHH https://m.edso0.ru/863e9da4
6. | EcrecTBeHHBIN 0TOOP U €r0 POPMBI 1 0 0 bubnuotexa [JOK
https://m.edso0.ru/863e9ed0
7. | Pe3ynbTaThl SBOJIIOIHH: 1 0 0,5 |bubmuoreka [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

MPUCTIOCOOJICHHOCTh OPTraHU3MOB H
Buz000pa3oBanue. JlabopatopHas
pabora Ne 2 «Onucanue
MIPUCIIOCOOJICHHOCTH OpTaHU3Ma U
€€ OTHOCHTEJIBHOTO XapaKTepay

https://m.edsoo.ru/863e9fde

8. | HampaBnenus u mytu 0 bu6aunorexa [JOK
MaKpO3BOJIIOIUA httpS// m .edso0.ru/863e9cle
9. | HeoOpaTuMoCTh IBOTIOIIAH 0
10. | Ucropus xu3Hu Ha 3emie u 0
METO/Ibl €€ U3YUECHHUS
11. | I'unoTre3sl MPOUCXOXKACHUS JKU3HU 0 buommorexa [JOK
Ha 3eMie https:// m .edsoo.ru/863ea 5 a 6
12. | Pa3BuTHe ®HU3HH HA 3eMIIe TIO Spam 0 bru6mmoreka [IOK
U TIEpHOIaM https://m.edsoo.ru/863eabhe
13. | OcHOBHBIE ATAIIBI PBOJIOLAN 0,5 |bubmuoreka IJOK
PacTUTEIILHOTO U )KHBOTHOTO MHUDA. https://m.edsoo.ru/863ea8bc
[IpakTuueckast padorta Ne 1
«M3y4yeHnne nCKOnmaeMbIX OCTaTKOB
pacTeHHid U KUBOTHBIX B
KOJIICKITHSIX )
14. | CoBpemeHHas cucreMa 0 bubnnoreka [JOK
OpPraHM4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15. | OBomronus yenoBeKa 0 bu6nnorexa [IOK
(anTpOoIIOreHe3) https://m.edsoo.ru/863ead44
16. | ABuxyuiue cumbl (haKTopbl) 0 bubnnoreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17. | OcHOBHBIE CTaUHU DBOIIOINH 0
YeJI0BEKa
18. | YenoBeueckue pacbl U IPUPOIHBIE 0 bu6mmoreka [JOK
aJIanTaIlK YeI0BeKa https://m.edso00.ru/863eaea?
19. | O6o06mIeHNE IO TEME 0
«Bo03HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20. | Dkonorus Kak HayKa 0
21. | Cpenbl 0OOUTaHHS U DKOJOTHYECKHE 0 brubnanoreka [JOK
(akTopsl https://m.edsoo.ru/863eafec
22. | Abuotnueckue (haKkTOPHI. 0,5 |bubmmoreka [IOK
JIabopaTopHnas pabora Ne 3. https://m.edsoo.ru/863eb10e
«Mopdonoruyeckre 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHuE cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23. | buotnyeckue hakTOphI bu6mmoreka [JOK
https://m.edsoo.ru/863eb348
24. | DKOIOTHYECKHE XapaKTePUCTHKH 0,5

nomysitun. [Tpaktudeckast pabota
Ne 2 «IToncuéT IIOTHOCTH
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MOMYJISILIUM pa3HbIX BUIOB

pacTeHui)
25. | CooOmiecTBa OPraHU3MOB - 1 0 0 bubmorexa [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26. | Dkoyoruyeckue CUCTEMbI 1 0 0 bu6nmmoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27. | OCHOBHBIE ITOKa3aTEIN 1 0 0 Bubaroreka ITOK
YKOCUCTEMBIL. DKOJIOTHYECKHE httpS// m .edsoo .ru/863eb 5fa
nupamuibl. CBOMCTBA SKOCUCTEM.
Cykueccust
28. | IlpupoaHble SKOCHCTEMBI 1 0 0
29. | AHTpOIIOreHHBIE YKOCUCTEMBI 1 0 0
30. | buocdepa - rmobanbHas 1 0 0 bubmorexa [JOK
HKOCHUCTEMA 3eMIIH https://m.edsoo.ru/863ebd16
31. | 3akOHOMEPHOCTHU CYIIECTBOBAHUS 1 0 0 bu6nuoreka [IOK
ouochepsr https://m.edsoo.ru/863ebd16
32. | Yenoseuectro B Guochepe 3emin 1 0 0
33. | CocymiecTBOBaHUE MPUPOJIBI U 1 0 0 bu6nnoreka [IOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
34. | O600meHnue 1 1 0
tembl «Coo0IIecTBa u
9KOJIOTUYECKHE CUCTEMbD»
HUTOI'O 34 yaca 3 2,5
[Toypounoe manupoBanue kypca «buonorus. 10 knacc
(2 yaca B Henento, 684acoB B roj)
Ne ITocnenoBaTeabHOCTh TEM U Kon-Bo |Kontp.| IlIpakr. OnexTpoHHbIE (IUPPOBLIE)
YPOKOB B TEME 4acoB pao. pao. o0pa3oBaTenbHbIE PECYPCHI
1. | buonorus kak KOMIUIEKCHasi Hayka 1 0 0 bu6mmoreka [JOK
M KaK 9aCTh COBPEMEHHOTO https://m.edso0.ru/863e6122
oOmiecTBa.
2. | OOBEKT n3ydeHus: OMOIOTHH 1 0 0 bubnmuoreka [JOK
https://m.edso0.ru/863e6122
3. | MeTonst IMO3HAHUS JKHBOU 1 0 0 bubanoreka LJOK
IPUPOJIBI https://m.edsoo.ru/863e632a
4. | JlaGoparopnas pabora Ne 1 1 0 1 bu6mmorexa [JOK
«Hcnons3oBanne https://m.edsoo.ru/863e632a
Pa3IMYHBIX METOJIOB MPU U3YYECHUU
OMOJIOTHYECKIX 0OHEKTOBY
5 Buomornueckue CHUCTEMBEI, 1 0 0 butommoreka [IOK

CBOMCTBA OMOJIOTHYECKUX CUCTEM

https://m.edso0.ru/863e6564
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JI. p. Ne2. MexaHU3MBI
CaMOpPCryJsinnun

butmmorexa [IOK
https://m.eds00.ru/863e6564

7. | O6o0maronuii ypok Mo TeMaM «
buonorus kak Hayka» u «Kusble
CUCTEMBI 1 X OPTaHU3aLHSI»
8. | Xumunueckuii cocTaB KJIETKU: BOJa bu6nmnorexa LIOK
https://m.edsoo.ru/863e674e
9. | Xumuyeckuii  coCTaB  KJICTKH: butimorexa [IOK
MUHEpAJIbHBIE COJIH https://m.edso0.ru/863e674e
10. | JInmmner u 1504 pOJIb B butimoreka [IOK
JKU3BHENEATENBHOCTH KIIETKH. https://m.eds00.ru/863e6870
11. | JI. p. Ne 3 OGHapykeHue TUTUI0B
C TIOMOIIII0 Ka4eCTBEHHBIX
peaKuid.
12. | YrneBogpl W WX  poiib B butimorexa [IOK
KHU3HEICATCILHOCTH KIICTKH. https://m.edso0.ru/863e6870
13. | JI.P.Ne4 OGHapyxeHue yrieBoI0B
C TIOMOIIIBIO Ka4eCTBEHHBIX
peakuuii
14. | benku. CoctaB u cTpoeHue 0eaKoB bruonnoreka LHOK
https://m.edsoo.ru/863e6b72
15. | ®ynkuuu Genkos bu6nuorexa [IOK
https://m.edsoo.ru/863e6b72
16. | JI. p. Ne 5. OGHapyxeHue OenKOB C
MTOMOIIBIO0 KAYECTBECHHBIX PEAKIINN.
17. | ®epmenTtel —  OHMOJOTHYECKHE bubnnoreka [JOK
KaTaJIn3aTophbl https://m.edsoo.ru/863e6hb72
18. | JI. p. Ne 6. U3yuenue
(epMEeHTaTUBHOTO paCHICTIICHUS
MIEPOKCH/IA BOJIOPO/IA B
PaCTUTENBHBIX U JKUBOTHBIX
KJIETKaX
19. | Hyxneunossle kucnotsl: JTHK bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢c
20. | Hykneunossie kucnotsl: PHK bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢c
21. | CpaBHUTeNbHAS XapaKTEPUCTHKA
JIHK u PHK
22. | JI. p. Ne7. Beinenenue JIHK u3 bubnmuoreka [JOK
TKAHU [IEYEHU https://m.eds00.ru/863e6870
23. | Pemenne 3amad mo UTOIOTHA
24. | ATO — YHUBEPCAIbHBIN bru6mmorexa [JOK
AKKyMYJISITOpP SHEPTHU https://m.edso0.ru/863e6d5¢c
25. | Ipyrue opraHuyeckue coenHEeHHs bru6mmorexa [JOK

KIJIETKHU

https://m.edso0.ru/863e6d5c¢

26.

Buramunnl
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27. | O6o0maronuii ypox 1mo Teme 0
«XMMHYECKHN COCTaB KIIETKI
28. | AHanu3 KOHTPOJILHOK PabOTHI 0
29. | Uctopus u MeToabl U3yYCHUS 0 bubnuoTtexa [JOK
kietku. Knerounas reopus https://m.edsoo.ru/863e6e88
30. | IlpaBuna paboThl C MUKPOCKOIIOM. 1 bu6mmorexa [JOK
JL.p. Ne8 «CpaBHEHHE CTPOCHHS https://m.edsoo.ru/863e6e88
KJIETOK  pPacTeHU#, IKUBOTHBIX,
rpu0oB, OakTepuit noJI
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernaparax ¥ UX OIMHCAHUE
31. | Crpoenue AYKapUOTHYECKON 0 bubmroreka [JOK
KJICTKH: KJIETOYHass MeMOpaHa https://m.edso0.ru/863e6ff0
32. | lluToruiazma U IUTOCKENET KICTKH 0 buoirorexa [{OK
https://m.edsoo.ru/863e6ff0
33. | CrpoeHue kiaeTku. Pubocomsl. 0 bubnnoreka [JOK
Snpo. OI1C. https://m.edso0.ru/863e6ff0
34. | Crpoenue kieTku. Bakyomu. 0 bubnnoreka [JOK
Kommurexc INonbmxu. JIn3ocomel. https://m.edsoo.ru/863e6ff0
35. | Crpoenue kiaeTku. MUTOXOHIPHH. 0 bubnnoreka [JOK
ITnactuaer. OpraHou bl IBHKCHHS. https://m.eds00.ru/863e6ff0
KnerouHbie BKIIOYCHUSI.
36. | CXoACTBO M pa3anuyus B CTPOCHUH 0
MIPOKAPUOTHYECKUX H
AYKAPHOTHYECKUX KIIETOK.
37. | O6o0mIaromumii ypoK 10 CTPOSHHUIO 0
KIICTKH
38. | Ananu3 KOHTp. pabOTHI
39. | OOmeH BeriecTB WM META00IU3M 0 bu6nuorexa [IOK
https://m.edso00.ru/863e766¢
40. | dorocunTe3 0 bu6nuoreka [IOK
https://m.edsoo.ru/863e7aae
41. | XemocuHres 0 buomoreka [JOK
https://m.edsoo.ru/863e7c98
42. | Dueprernyeckuii 0OOMEH B KIIETKE. 0 bubnmuoreka [JOK
https://m.edsoo.ru/863e7aae
43. | )KuzHeHHBIA 1IMKIT KIIETKH. 0,5 bubanoreka LIOK
Jlenenue KiaeTku. MuTO3. https://m.edsoo.ru/863e7dc4
JlaboparopHas pabora Ne 9
«Hal0mronenrne MuTo3a B KIeTKax
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpemapaTaxy.
44, | buocuures 0enka. Peakius 0 buommorexa [IOK
MaTPUYHOTO CHHTE3A. https://m.edso0.ru/863e796e
45. | Tpaucnsauus — OuocuHTe3 Oenka 0 bu6mmorexa [JOK
https://m.edsoo.ru/863e796e
46. | Pemenue 3a7a4 1o UTOJIOTHH. 0
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47. | Bupyce — HekneTouHas (opma 0 bubnuoTtexa [JOK
KHU3HH https://m.edso0.ru/863e7540

48. | ®opmMbl pa3MHOKEHHUST OPTaHU3MOB 0 bubnunoTtexa [JOK

https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

49. | Meiio3 0 butimoreka [IOK

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

50. [ O6pa3zoBaHue U pa3BUTHE MOJIOBBIX 0,5 bubnroreka [JOK
kJeToK. OII0I0TBOPEHHE. https://m.edso0.ru/863e81h6
Jlaboparophast pabora Ne 10
«M3ydeHue cTpoeHHsI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKPOITpenaparax»

51. | UuauBuayanpHOE pa3BuTHE 0 bu6mmoreka [JOK
OpraHHU3MOB. DOMOpHOHATBHBIN https://m.edsoo.ru/863e8436
TIEPHOJT

52. | UupuBuyanpHOE pa3BUTHE 0 bu6nuorexa [IOK
opranu3MoB. [1ocTaMOpHOHATBHBIN https://m.edso0.ru/863e8436
1(50)5 ()

53. | I'enetuka- Hayka o 0 bu6nnoreka [JOK
HACJICJICTBEHHOCTH U https://m.edsoo.ru/863e86f2
W3MEHYHUBOCTH

54. | 3aKOHOMEPHOCTH HACJIEIOBAHUS 0 bubnorexa [JOK
[IPHU3HAKOB. MOHOTHOPHIHOE https://m.edsoo.ru/863e8878
CKpCIIMBAHNC

55. | JluruOpuaHoe CKpelrBaHue. 0 bubnnorexa [JOK
3aK0H HE3aBUCUMOTO https:// m .edsoo .ru/863 e89 a 4
HACJIeIOBaHMs MPU3HAKOB

56. | CuemnenHoe HaciiefOBaHUE 0,5 butmuorexa [JOK
MIPU3HAKOB. _Ha60paT0pHa;[ paﬁOTa httpS// m .edsoo .ru/863 e 8 c60
Ne 11 «M3y4eHue pe3ynbTaToB
MOHOTHOPHUIHOTO U AUTHOPUIHOTO
CKpEIMBaHUA Y IP030(UIIBI HA
TOTOBBIX MUKPOIIPENapaTax»

57 | Pemenue 3a1a4 Mo reHeTUKE

58. | I'enetuka nona. Hacinegosauue 0 butmuorexa [JOK
MPU3HAKOB, CIEIICHHBIX C TOJIOM httpS:// m .edsoo .ru/863 e 8 c60

59. | Pemenue 3a1a4 o reHETHUKE

60. [ O6o0IIeHHE TT0 TeHETHYECKUM
3a/1a4am

61. | U3MEeHUYHBOCTb. 0,5 butGmuoreka [JOK

HenacnencreenHast “3MEHYHBOCTD.
JIaGoparopnas pabota Ne 12.
N3ydyenne monudukanmnoHHoi
U3MEHUYMBOCTH, IOCTPOECHUE
BapHAIIOHHOTO psija U
BAPUALIMOHHON KPUBON»

https:// m .edsoo .ru/863 e 8efe
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62. | HacnencTtBeHHast U3MEHUYUBOCTb. 1 0 0,5 bruGimoreka ITOK
Jla6oparopuas padota Ne 13. https:// m .edsoo .ru/863 e 8efe
«AHaIN3 MyTal¥i y Ap0o30QIIhI
Ha TOTOBBIX MUKPOIIPETapaTax»

63 | I'enernka yenoBeka 1 0 0 buGuoreka [TOK

https:// m .edsoo .ru/863 e 8 d78

64. | O0oO6IIeHKE 10 1 1 0 buGarorexa [JOK
TeMe «HaCJ'Ie,I[CTBeHHOCTI) u httpS// m .edsoo .ru/863 e9214
M3MEHYMBOCTb OPraHU3MOBY

65. | Cenexuus Kak HayKa H MPOILECC 1 0 0 bu6morexa [IOK

https:// m .edsoo .ru/863 e9214

66. | MeTonpl 1 JOCTHKEHUS CENEKIIUN 1 0 0 buGiuoreka ITOK
pacTeHmii ¥ JKUBOTHBIX https:// m .edsoo .ru/863 e9214

67. | buorexHonorus Kak oTpacib 1 0 0 bubnnorexka [JOK
IPOM3BOICTBA https://m.edso0.ru/863e9336

68. | 3akIrouMUTeNbHBIA YPOK 1 0 0
HUTOrIO: 68 5 13

4acoB
IToypounoe mtanupoBanue kypca «buonorus. 11 knace
(2 yaca B Henento, 684acoB B rox)
Ne ITocnenoBaTeabHOCTh TEM U Kon-Bo |Kontp. | IIpakr. DnexTpoHHbIE (IUPPOBHIE)
YPOKOB B TEME 4acoB pao. pao. 00pa3oBaTesbHbIE PECYPCHI

1. DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 0 0 bu6nuorexa [IOK

https://m.edsoo.ru/863ea20e

2. | Ucropus pa3BUTHS NPeCTaBICHUH 1 0 0 bu6nmoreka [JOK
00 3BOJTIOIIHN https://m.edso00.ru/863e9570

3. | Cunternyeckas TeOpHs IBOJIOLUH 1 0 0 bu6mmoreka [JOK

https://m.edso0.ru/863e9570

4. | MuxposBoIrOIHS 1 0 0 bu6mmorexa [IOK

https://m.edsoo.ru/863e9cle

5. | Homynsmust Kak 3JeMeHTapHast 1 0 0 bu6mmorexa [IOK
€IMHNIA BAIA U DBOJIOLUH. https://m.eds00.ru/863e99c6

6. | JlaboparopHas pabota Ne 1 1 0 1
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIOY

7. | ABmxymiye cuibl HBOJIOLHMH 1 0 0 bubmuoreka [JOK

https://m.edsoo0.ru/863e9da4
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8. | EctecTBennsrIit 0T00p 1 ero Gpopmbl bubnunotexa [JOK
https://m.edsoo.ru/863e9ed0
9. | 3akon Xapau - BaiinGepra bubmorexa [JOK
https://m.edsoo.ru/863e9da4
10. | MakposBoJronus bu6nmmoreka [IOK
https://m.edsoo.ru/863e9cle
11. | Pe3ynbTaThl YBOJIOIHH: bru6mmoreka [JOK
IIPHUCIIOCOOICHHOCTh OPraHU3MOB U https://m.edsoo.ru/863e9fde
BU000pa3oBaHue.
12. | JTabopartopHas padora Ne 2
«Onucanue Nprucrnoco0IeHHOCTH
opraHusMa 1 €€ OTHOCUTEIBHOTO
XapakTepa
13. | HanpaBnenus u myTtu bru6mmoreka [JOK
MaKpO3BOJIFOIIUN https://m.edso0.ru/863e9cle
14. | HeoGpatuMoCTh 3BOJIOLUH
15. | IIpoBepounas pabora 1o
HBOJIIOIIH
16. | IlpuHIHMIIEL KJ1accu(UKaIUH.
Cucremaruka
17. | Pemenue 3aa4 1o CUCTEMaTUKE
18. | Cucrema xxuBoit npupoas! JInHHEes bubnnoreka [JOK
https://m.edsoo.ru/863ea48e
19. | O6061eHne TeMbl
«DBOJIIOLIMOHHAs] OMOJIOTHSI»
20. | Ananu3 KOHTp. pab.
21. | Ucropwus xu3HU Ha 3eme U
METOBbI €€ U3YYECHUS
22. | T'moTe3bl MPOUCXOXKICHHUS KU3HH Bubnanoreka IIOK
Ha 3eMie https:// m .edsoo.ru/863ea 5 a 6
23. | Pa3zBuTHe xn3HN Ha 3eMIie Mo 3pam bu6morexa [JOK
¥ TIepuoIaM https:// m .edsoo.ru/863ea 6be
24. | OCHOBHBIE ATAITbI YBOJIIOLUU bruGimoreka [JOK
PACTHTENBHOTO U JKHBOTHOTO MUPA https:// m .edsoo .ru/863ea 8bc
25. | Ilpaktuueckas padota Ne 1 bubmrorexka [JOK
«/I3ydeHne HCKOMAeMBIX OCTATKOB https:// m .edsoo .ru/863ea 8bc
pacTeHHid U KUBOTHBIX B
KOJITCKITHSIX )
26. | CoBpemeHHas cucTeMa bubmrorexka [JOK
OpPTaHWYECKOT0 MUpA https:// m .edsoo .ru/863ea48 e
27. | O6001IEeHHE TI0 IBOJIOLUN butarorexa [IOK
OpPraHUYecKOro MUpa https:// m .edsoo .ru/863eac 2 ¢
28. | DBoIOLHS YeI0BEKa bubarorexa [JOK
(aHTpOTIOTEHE3) https:// m .edsoo .ru/863ead44
29. | JBmxymmme cuitsl (PaKTopsl) bubmorexka [JOK

AHTPOIIOTCHE3a

https:// m .edsoo .ru/863ead44
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30.

OcHOBHEBIE CTaauu 3BOJTIOLNHA
YCJIO0BCKAa

31. | YenoBeueckue pachl U IPUPOIHBIC bubmrorexka [JOK
ajanTalny YeJ0BeKa https:// m .edsoo .ru/863eaea 2
32. | OGo0ueHue 1no
TeMe «BO3HUKHOBEHHE U pa3BUTHE
YKU3HU Ha 3eMJIe»
33. | AHanu3 KOHTp. paod.
34. | Dkoyorus Kak Hayka
35. | Cpensl obuTaHus OPraHU3MOB H bubnoreka [JOK
9KOJIOTHYECKUE PaKTOPhI https://m.edsoo.ru/863eafec
36. | AGuotuueckue GaKkTOpHI. bubnoreka [JOK
https://m.edso0.ru/863eb10e
37. | AGuotuueckue paktopsl. CBET Kak
HKOJIOTUIECKUHN (PaKTOp
38. | Abuornueckue GaKkTOpPHI.
Temneparypa kax
9KOJIOTHUECKUi (haKkTop
39. | Abuotnueckue HakTOPHI.
Bnaxxnocts kak
HKOJIOTUIECKUHN PaKTOp
40. | JIabopatopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
o0UTaHU.
41. | Jlaboparopnas pabota
Ne 4. «BnusiHuE cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
42. | buotnueckue hakTopsl bu6mmoreka [JOK
https://m.edsoo.ru/863eb348
43. | Buasl B3aUMOOTHOIIIEHUH bu6nuorexa [IOK
OpraHW3MOB B IKOCHUCTEME https://m.edsoo.ru/863eb348
44, | Dxomoruyeckas HUIIA bu6mmorexa [IOK
https://m.edso0.ru/863eb348
45. | DKOJIOTHYECKHE XapaKTEPUCTUKU bubmuortexa [JOK
TIOTTYJISITTUH. https://m.eds00.ru/863eb348
46. | IIpaktnyeckas pabora
Neo 2 «Iloacuér nmnoTHOCTH
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHu
47. | Kpyrosopot BELIECTB u bru6imoreka [JOK
MpEeBpaIICHUE SHEPTUH B https://m.edsoo.ru/863eb348
HKOCHUCTEME
48. | CoobmiecTBa OpraHU3MOB - bu6morexka LIOK
OUOLIEH03 https://m.edsoo.ru/863eb46a
49. | DKOJIOrHYeCKHEe CUCTEMBI bubimoreka [JOK

(3KOCUCTEMBI)

https://m.edso0.ru/863eb46a
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50. | OcHoBHEBIC TTOKa3aTEIIH 1 0 0 butimoreka [IOK
HKOCHUCTEMBI. https://m.edsoo.ru/863eb5fa
51. | Okomoruyeckue 1 0 0 bu6nmorexa [IOK
TUPAMUJIBI. https://m.edsoo.ru/863eb5fa
52. | CBoiicTBa SKOCHCTEM. 1 0 0 bu6nmmoreka [IOK
https://m.edsoo.ru/863eb5fa
53. | Cykueccus 1 0 0 buboreka [JOK
https://m.edsoo.ru/863eb5fa
54. | IlpupoaHbie SKOCUCTEMBI 1 0 0
55. | AHTpOIIOTeHHBIE YKOCUCTEMBI 1 0 0
56. | Pemenue 3amannii o SKOJIOTHHA 1 0 0
57. | O000IICHUE TEMBI 1 1 0
58. | Ananu3s KoHTp. pao. 1 0 0
59. | buochepa — rimobabHas 1 0 0 bubnnoreka [JOK
AKOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebdel6
60. | Yuenue B.U. Bepranuckoro o 1 0 0 bubroreka [JOK
ounochepe https://m.edsoo.ru/863ebb5e
61. | 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 0 bu6nnoreka [IOK
ouochepsr https://m.edsoo.ru/863ebb5e
62. | KpyroBopor BemecTB B 6uocgepe 1 0 0 bru6mmoreka [LIOK
https://m.edsoo.ru/863ebb5e
63. | DBomrorus 6uochepsl 1 0 0 buboreka [JOK
https://m.edsoo.ru/863ebdel6
64. | Poxb yenoBeka B 6mochepe 1 0 0 brubmoreka [JOK
https://m.edsoo.ru/863ebale
65. | CocymiecTBoBaHHE TPUPOJIBI U 1 0 0
YeJIOBEYCCTBA
66. | O000MEeHNE TTO TEME 1 1 0
67. | AHanu3 KOHTp. pabOTHI 1 0 0
68. | 3aximrounTENHHBINA YPOK Kypca 1 0 0
HUTOIO: 68 4 6

yacoB
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMs

CdopmupoBaHHOCTH 3HAHUW O MECTe U POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa [UIsl peIleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OWOJIOTMYECKUX TEPMHHOB U
TIOHSATUHN: KHU3Hb, KJIETKA, OPraHU3M; MeTa0oin3M (0OMEH BEIIeCTB U
MIpEeBpaLEHHEe HHEpPruH), TIOMEOCTa3 (CamMOperyJysuus), YypOBHEBas
OpraHu3alysl KUBBIX CUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOayKIIHs),

HaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OMOJOrMYeCKHe TEOPHH (KIETOUHasi, XpOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHHst (0 IIEHTpPax MHOTO0Opa3Hs W TMPOUCXOXKIACHUS KYIbTYypPHBIX
pactennii H.M. BaBuiosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BaageTb METOdaMH HAay4YHOIr0O TIIO3HAHUA B Oounosoruu
(HaGHIO,[ICHI/IC U OIMMCAHUC KHUBBIX CHCTCM, IHPOLECCOB U HBHGHHﬁ;
opraHu3anus n IIPOBCACHUC OMOJIOrHYSCKOTO OKCIICPUMCEHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKIY
HCCICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMMOJIYYCHHBIX PC3YJIbLTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pGSYJ'[BTaTOB)

VYMeHme BBIACIIATE CYHICCTBCHHBIC IIPU3HAKKM BHPYCOB, KIIETOK
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11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

OpoOKapuoT U IYKApPHUOT, OAHOKJIECTOYHBIX MW  MHOI'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TMpPOILIECCOB OOMEHa  BEMIeCTB U
NpEBpAIICHUs] SHEPTUU B KIETKe, (HOTOCHHTE3a, IUIACTUYECKOrO M
JHEPreTUYEeCKOro  oOMeHa,  XEMOCHHTe3a,  MHTO3a,  MekHo3a,
OIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOT'O Pa3sBUTHA

opraHusma (OHTOI'€HE3)

VYMmenne IMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHI/Ifl, I IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecrneueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUuE HGO6XOIII/IMOCTI/I HCII0JIb30BaHUuA I[OCTI/DKGHI/Iﬁ
COBpEMEHHOW OHONOTMU ¥ OHOTEXHOJOTHH [UIsi pallOHaIbHOrO

IIpUpPOaOITIOJIb30BAHHA

YMeHue pemiatb 3JICEMCHTAPHBIC I'CHCTHUYCCKUC 3ad4Yd Ha MOHO- U
I[I/IFI/I6pI/II[H0€ CKpCIIUMBAHUEC, CHCINICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JUIA MMpEaACKasaHusAa

HacJIeJOBaHU ITPU3HAKOB Y OpraHu3MoOB

YMeHue BBIIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PabOTHI,
coOnroAaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAIIMIO
OMOJIOTMYECKOT0 COJEPKaHuUsl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
13 pa3iauyuHbIX UcTouHNKOB (CMMU, HayuyHO-TIONYJIsipHBIE MaTepUabl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEelI0BaHUM B OHONOTHUH,

MCIHUINHC, OMOTEXHOJIOTHHU

YMeHue co3naBaTh COOCTBEHHBIE MICEMEHHBIE M YCTHBIE COOOIICHHS,
00001mast 6MOIOrnYecKy0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHWK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM

eCTeCTBeHHO-HaquOﬁ KapTUHBI MHUpa U HAYYHOTO MUPOBO33PCHUSA; O



BKJIQJIE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosioruu; (PyHKIMOHAIBFHOW TPaMOTHOCTH 4YeNlOBEKa ISl PELICHHS

JKHU3HCHHBIX 3aJ1a4

YMeHue packphIBaTh COJEpKaHUE OHOJOTUYECKHMX TEPMHUHOB H

TIOHSITHM: BHO, IOITYJIAIMA, l"eHO(i)OHI[, OBOJJIIOLUA, ABUKYIIHUE CHUIIBI

(dbakTops) SBOJIIOLINH, MIPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MIPOTYLIEHTHI, KOHCYMEHTBI,  PEIYyIICHTHI, Hend  MUATaHHSA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOpus  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsbimeBoro cxoactea K.M. bapa, yepenoBanus
IJIaBHBIX HampasiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M.  Bepnauckoro), ompenenasTh  TpaHULBl  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIadeTh METOJaMU HAay4YHOro IIO3HAHUSA B ouoaoruu
(Ha6J’IIOI[eHI/Ie H OHIHUCAHUC XUBBIX CHUCTCM, IIPOLECCCOB H HBHGHHﬁ;
opranu3anusa u IMPOBCACHHUC 0100 HYSCKOTO 9KCIICPUMCHTA,
BBIIBUKCHUC THUITIOTE3bI, BBISABJICHUC 3aBUCHUMOCTH MCIKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsCHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, TGOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKHX OOBEKTOB: BHUJOB, MOMYNSIHM, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreolleHO30B M  IKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YPHEPTHH B HIKOCHCTEMAaX, aHTPOTIOTECHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

YMeHue [pUMEHSATh TOJy4eHHbIE 3HAaHUS I OOBSICHEHUS
OHMOJIOTHYECKUX mponeccoB u fIBHeHI/Iﬁ, JIJI TIPUHATHUA IMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecreyeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIMX JIt0JIeH, COOTI0IEHUS HOPM
IPaMOTHOTO TIOBEIECHUS B  OKpYXKamollell NpupoiHoil  cpere;
IIOHUMaHUE HeO6XO)II/IMOCTI/I HCII0JIb30BaHUA )IOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHY JJISI PAalliOHATBEHOTO TTPUPOIOTIOTH30BAHUS
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YMmenue peiaTtb 3JICMCHTAPHBIC OHMOJIOTHYECKHUE 3aga4yu, COCTaBJIATH

CXEMBI [epeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LI MUTAHUS)

YMeHue BBIIOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKue pabdoTsl,
coOmonath mnpaBwia npu pabore c ydyeOHBIM M J1a0OPaTOPHBIM

obopynoBaHUEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMALMIO
OMOJIOTNYECKOT0 COZIEepKaHMsI, BKIFOYAIOLIYIO TICEB/IOHAyYHbIE 3HAHUS
U3 pa3ianyHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYyJIsipHBIE MaTepUalIbl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTUYECKUE po0IIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

YMeHue co3/iaBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOILEHMUS,

0000111251 6MOJIOrHYECKY0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HCII0JIB30BATh MMOHSATUNHBIN armapar OMoI0orun



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

11

1.2

2.1

2.2

3.1

3.2

3.3

3.4

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka

buomoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (GopMUpOBaHUU

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CHcTeMa OMOJOTHIECKIX HAYK

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAOMIOJICHHE, SKCIIEPUMEHT, OMHCaHUE,
M3MEpeHHe, Kiaccu(uKanus, MOJCIUPOBaHUE, CTaTUCTHYECKas oO0paboTka

JTAHHBIX )
JKuBbIe cHCTEMBI M UX OpraHu3anus

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. CBoilcTBa

OMOCUCTEM U UX pa3HOOOpasue

ypOBHI/I OpraHu3anmuu OHMOCHCTEM: MOJ'IeKy.]'ISIpHO'FGH@TH‘ICCKHIZ, KJ'ICTO‘IHBIFI,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBbI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHTBI. Bojga w  MuHepanbHble BemectBa. @OYHKIMM BOAbI H

MHHCPAJIbHBIX BCIICCTB B KJIICTKC. Hozmepn(aHI/Ie OCMOTHYECKOTr0 OajaHca

benku. CoctaB u crpoeHue OeaKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
VYpoBHM CTPYKTYpbI O€IKOBOM MOJIEKYIbl (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoicTBa OenkoB. buonormyeckue
(GyHKIMHN OEIKOB.

depmeHTHl — Ouosoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTtpatHas crneunduyHoctb. Kodepmentsl. Butamuubl. Otnnyus

(hepMEHTOB OT HEOPTAHHUECKUX KaTaIH3aTOPOB

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, prubo3a U Ae30KCcupudo03a), aucaxapHbl
(caxapo3a, JnakTo3a) W TOJMCaxapuabl (Kpaxmasl, TJIUKOTEH, IIEJUT0I03a).
buonoruyeckue GyHKIUHU YIIE€BOIOB.

Jiunuapl:  TpUrIMUEpuAbl,  crepouabl,  ¢ochomunuasl.  ['uapoduibHo-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmmu JgunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIU0B KaK HCTOYHHKOB SHEPTUU

Hyxnennoseie kucnorsl: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIEMHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne um ¢ynkuuu PHK. ATO:

CTpoeHue U (PYHKIIUU
[urosorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs KIETOK

Krnerka kak menoctHas >kuBasi cucrema. OOmIMe MPU3HAKU KIETOK: 3aMKHYTast
Hapy>kHass MeMmOpana, moJekyiasl JIHK kak remermueckmii ammapar, cucrema

cuHTe3a OelKka

Tunsl kIeToK: syKapruoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHuecko  kieTku. Kierounas crenka Oakrtepuit.  CTpoeHue
9YKapUOTUUECKOW KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOU H

IpuOHON KIIETKU

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, HX
¢ynkuuu. [Tnasmarndeckas memOpana, e€ cBoiictBa u ¢pynkuuu. L{uTomnasma u
e¢ opraHougsl. OgHOMEMOpaHHBIE OPraHOWIBl KIIETKU: SHAOIUIA3MaTHUYECcKas
cerb (OIIC), ammapar @'onbmpku, au3zocomsl. [loyaBTOHOMHBIE OpraHOUIBI
KJIETKH: MUTOXOHIPHHM, IIacTuabl. 1IponcxoxieHne MUTOXOHIPUM U ILIACTHUL.
Bunsl mmactun. HememOpaHHBIE OpraHouJbl KJIETKH: pUOOCOMBI, KJIETOUHBIN

LHCHTP, pCCHUYKH, KTYTHUKH. CDYHKI_II/II/I OpPraHonaoB KJICTKH. Bxmrouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas 00O0JOouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMbI
TpchnopT BCIICCTB B KIICTKC
)KI/BHGJICHTCJIBHOCTB KJICTKHU

OOMmeH BemiecTB, WM MeTa0OMU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHsblii. Poib

(l)epMeHTOB B OOMEHE BCIICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

®dortocunTte3. CBeroBas U TeMHOBas (a3wl poTocuHTe3a. Peakunu GorocuuTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Brnusiaue ycnoBuit cpeapl Ha (POTOCMHTE3 W CHOCOOBI TOBBIIMICHHS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3HpYyIoIIue OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

SKA3HU Ha 3emiie

3HepFCTHqCCKHﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPrun B KIICTKC. OTaIbl OHCPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. KchoponHoe OKHCJICHHEC, WJIHN KJIIETOYHOC

npixaHue. DPGeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

Peakuuu matpuunoro cuntesa. ['enernueckas nnpopmarus u JIHK. Peanuzanus

reHeTnyeckol umHdopmanuu B kieTke. ['eHeTHMuecKuMit KOA M €ero CBOMCTBA.



4.5

5.1

5.2

5.3

5.4

5.5

Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHUpychl. Mcropus otkpeitus BupycoB (/1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura gyenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHHIA
Pa3zmHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTaHU3MOB

Knerounsnii WK, WIM KU3HEHHBIA MK KIeTKU. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HA0Op — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBLHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAUAX MUTO34. buonornyeckuii CMBICI MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pa3MHOXKEHHUA: JIeJICHUE HaJBOE€, IIOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccrBeHHoe

KJIIOHUPOBAHUC OPIraHU3MOB, €T0 3HAUYCHHUC OJIA CCIICKIINU

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0rO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsmiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKH. O6pa30BaHI/IC " Ppa3BUTHEC IMOJOBBIX KJIIETOK —
rameT (CrepMaro3oul, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOCHUMA SIAIIEKIETOK U CIICpMAaTO30UI0B. OHJ'IO)IOTBOpCHI/Ie. HapTeHOFCHC3

WnpuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbsl YMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonansHOe pasButue. Tumbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (IMYMHOuYHOe). BnusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButne pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaIuu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB



6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer u 3agaun renetuku. VMcropus pa3sButus reHETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10JI0rNYEeCKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. [ eHeTHYeCcKas CUMBOJIMKA, UCIIOJIb3yeMas B

CcXeMax CKpeIlUBaHUI

3aKOHOMEPHOCTH HACJIEIOBAHMs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pacIUEIUIEHUS IPU3HAKOB.
I'unoresa uncrotrel ramer. [onHOE U HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMSI IPU3HAKOB.
[{uToreHeTHYeCKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIM3MpPYIOIIee
cKkpeminBaHue. lcrnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymienuwe crerieHus TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEeIeNeHHE TMojia. AyTOCOMBI U TIOJIOBBIE
xpomocoMmbl. ['oMorameTHele M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTU: HEHACIIEICTBEHHAs M HACJICJCTBEHHas.
Ponp  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psii W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINH. CBoiicTBa MOI[HCI)HK&HHOHHOﬁ HN3MCHYHMBOCTHU

HacnencrtBeHHas, WM TEHOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaiuii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluii. MyrareHHbIe
(bakTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJBl TI'€HETHKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, UTOTCHETHYCCKUH,
OMOXMMHYECKUN, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpesesieHue
IEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHHUE, B TOM YHCIIE C
nomotnpsto [II[P-ananu3a. HacnencTBeHHble 3a00JeBaHUs YeJIOBEKAa: T'€HHBIE
0071€3Hu, 00JIE3HU C HACIEACTBEHHON MPeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTnueckue M TeHepaTuBHble MyTanuu. [IpuHLIUIBI 370pOBOTO



7.1

7.2

7.3

o0pa3a >KU3HHU, JAWArHOCTUKH, NPOPWIAKTUKA U JIEYCHHS TIEHETHYECKHX
6one3Hell. MeMKO-reHeTHYeCKoe KOHCYIbTUPOBAaHUE. 3HAUCHUE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpalICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKA
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka W IIpolecc. 3apOXIEHUE CEJIEKUUU U JIOMECTUKAaIlUs.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KyJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHNUS JOMAIIHUX KUBOTHBIX. CopT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKpemMBaHue — WHOpuAMHT. Yucras nuHus. CKpelMBaHUE YUCTBHIX JUHUIL.
I'ereposuc, ninu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas rulpunmszauus v e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
IIOJIyYEHUE TOJIUILIONAOB. JIOCTHIKEHMS CEJIeKUMU DPAcCTeHUH, >KUBOTHBIX H

MHUKPOOPraHu3mMOB

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennelx opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE W ATH4eckue mnpoosempl. MO — reHeTHyecku

MOHH(bHHHpOBaHHBIC OpraHU3Mbl

11 KIIACC

Kon

11

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

DBOJIOIMOHHASA OMOTIOTHUS

OBOITIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3Bosouuu.  [laneoHTosornyeckue:  MOCIENOBATENbHOCTD
NOSBJICHUST BHUJOB B MAJECOHTOJOTHYECKOM JIETONHMCH, NepexoaHble (OPMBI.
buoreorpaduyeckue: cxoactBo u pasznuuve ¢ayH U (IOp MaTEpUKOB H
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA U PA3INUMs SMOPUOHOB pa3HBIX BUI0B
M03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJOTUYHBIE,
pYAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IyTeH y Bcex

OpTraHnu3MOB
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1.5

2.1

2.2

2.3

2.4

OpomouronHass teopus Y.  [apeunHa. IIpennochbuiki  BO3HUKHOBEHHUS
JnapBuHU3Ma. J[BWXKyIIME CHUJIBI 3BOJIOUMU BUIOB 1o [lapBuHy (M30BITOUHOE
pa3MHOXKEHHE MPU OIPaHUYSHHOCTH PECypCcoB, HeollpeaeaEHHass U3MEHYUBOCTD,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBINA 0TOOD)

Cunrernueckass Teopust 3Bomounn (CTD) U OCHOBHBIE €€ TOJOXKEHUS.

MukposBomrorys. [Tonmysamnus Kak eIMHULIA BUIA U SBOJTIOIUN

JBuxyme cuibl ((hakTopbl) SBOJIONMHM BUIOB B mpupoae. MyTalmoHHBIN
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llomynsimMOHHBIE BOJHBI M Apeild
reHoB. M3omsnusa u murpanus. EctecTBeHHBIN 0TOOp — HampaBJsironIuil (hakTop
3BOJIOIMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoONeHHOCT, OpPraHU3MOB  Kak  pe3yibTarT sBoiouuu. [Ipumepsr
nprucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UAN0AIANITALINH.

Bun u Bunoo6pazoBanue. Kputepuu Buga. OcHOBHBIE (JOPMBI BHI000PA30BAHMS:

reorpadgu4ecKkoe, FIKOJIOTHIECKOe

MakposBomrorsi.  Dopmbl  dBonOIMU:  (DUIeTHYECKas,  JHBEpPreHTHas,

KOHBEpreHTHas1, napaiesnbHas. HeoOpaTuMocTh 3BONIIOLIUU
Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JlonayuyHbple MpeACTaBICHUS O 3apOXKACHMM KU3HM. HaydHble rumnoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuOreHe3 M MaHCHepMUs. XUMHUYECKas
ABOJIIOLIMS. DKCIIEPUMEHTAILHOE MOJATBEP)KIEHUE XUMHUYECKOW HBOJIOLUU.
HauanbHble sTanel Ouosiornyeckoil sBomtoruu. I'mnoreza PHK-mupa. IlepBeie

KJICTKHU U UX 3BOJIFOIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

PazButue xu3Hu Ha 3emse 1o spam u mepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickas apbl. [lameos3oiickas spa M €€ mepuoabl: KeMOpHICKHI,
OPJIOBUKCKHM, CUJYPUHCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHBIN, MEPMCKHI.
Me3o301ickas 5pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHozolickass 92pa W €€ mepuoabl:  NaJCOreHOBBbIM,  HEOTCHOBBIM,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara W TE€OJOTMYECKHUX IPOLIECCOB.
OcHOBHBIE ATaMbl IBOJIIOLUN PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOp(o3bl y
pacTeHUM M JKUBOTHBIX. llosBIEHME, pacuBeT M BBIMHUPAHUE TPYII >KUBBIX

OpraHU3MOB
Cucrema OpraHm4yeckoro Mupa Kak oOTpaxeHHe -HBoiouud. OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB

OBOJIIOIMS YelloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHUN O

MPOUCXOKICHUH 4YelloBeKa. MeTonbl u3ydeHus aHTpororese3a. CxoacTBa u



2.5

2.6

3.1

3.2

3.3

3.4

3.5

4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETTOBEKa.
JBmxymue cuibl ((hakTopsl) aHTpororeHe3a. HacneacTBeHHass H3MEHYHBOCTh U
€CTECTBCHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, H3TOTOBJIICHHE OPYIUN

TpY/la, MBILLJIEHUE, PEYb

OCHOBHBIE CTaIUMM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YernoBek
ymenbid, YenoBek npsaMmoxoismuid, YenoBek HeaHAepTaibCKui, YemoBek
pa3ymHbIii. HaxoIku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPyAUs

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOINeOUIHAs (eBpa3uiickas),
HErpo-aBCTPAIIONIHAS (3xBaTOpHANIbHASA), MOHTI'OJIOUTHAs (asmarcko-
amepuKaHckas). UepTsl NPUCIIOCOOIEHHOCTH MPEICTaBUTENIEH YeI0BEYECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUA. ENMMHCTBO YenoBeueckux pac. Kpuruka pacuzma
Opranu3Mbl U OKpYyXkarolas cpeaa

OKosorus Kak Hayka. 3aJjaud U pasjelibl 3KOJOTMH. MeToJbl 3KOJOIMYECKHX
UCCIIEIOBaHUN. DKoorndeckoe MupoBos3penue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAsA

Oxonorudeckne  Qaktopel. Knaccudukamus  3KOIOTHYECKUX  (PaKTOPOB:
abuoTrnyeckue, OMOTHYECKHME W aHTPONOreHHbIC. J[leliCTBUE HSKOJOTHYECKHX

(bakTOpoOB HA OPraHU3MBbI

AbGuoTtnueckue (HakTophl: CBET, TEeMIlepaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKUX  (PaKTOPOB.

buonornyeckue PUTMBI

buotnueckue Qaxropsl. Bunel OmoTndyeckux B3auMOJCHCTBUN: KOHKYpEHIIHUS,
XUIIHUYECTBO, Mapa3sUTHU3M, MYyTyalu3M, KOMMEHCaIu3M (Haxj1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M,  HelTpanu3M. 3HaueHue  OMOTHYECKHX

B3aI/IM0I[€I\/JICTBI/II\/'I JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITIPUPOJHBIX C006HIGCTB3X

DKOJIOTUYECKHE  XapaKTepUCTHKH  momymsauuu.  OCHOBHBIE — ITOKa3aTeln
HOMYJSALUHN: YUCIEHHOCTh, IUIOTHOCTh, POXKJAEMOCTb, CMEPTHOCTb, MPHPOCT,
MUTpanus. JJnHaMuKa YUCTICHHOCTH TOMYJISIINH U €€ PeryJIsIHs

Coo01ecTBa U 3KOJIOTHYECKHE CUCTEMBI

CoobmecTBOo opraHu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJOBasd,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanThl. CBsI3M B

OHOIIEHO3€E

OKOJIOTUYECKHE CHCTEMEI (BKOCI/ICTGMH) . Ilomarue 00 »sKocucTeMe H



6uoreoneHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB ¥ NOTOK HEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBble) YpOBHU OJKOCHCTeMbl. [luileBble LieM U CETH.
OcCHOBHBIE TIOKa3aTeNH HSKOCHCTEMBI: OMOMacca, MPOAYKIHUSA. ODKOJIOTUYECKHE
NUPAMUJIBI:  TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBAa HSKOCUCTEM:

YCTOMUYMBOCTD, CaMOperyisiius, pazsutue. CyKieccus



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NN
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IIpoBepsieMblii 3JIEMEHT COJePKAHUS

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHHass OWONOTHSI — KOMIUICKCHAass HayKa. BHOJOrHMYecKHMe HAyKu U
u3ydyaemble UMM 1poOiembl. DyHIaMEHTaIbHbIC, MPUKIAIHBIE U IOHCKOBBIC
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nayenue OWONIOTUM B (POPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbel mupa. [Ipodeccun, csizannble ¢ Ouosiorueid. 3HaueHue OUOJNOTHH B
MPAaKTUYECKOW JIESITEIIbBHOCTU YEJIOBEKa: MEAULMHE, CEIbCKOM XO3SIICTBE,

IIPOMBILLIICHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CJIIOXKHOCTh U
YHOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOM, 3KOCHCTEMHBIHN
(OmoreonieHoTHUeCKuit), OuocdepHbiid. I[Iporecchl, MpoUCXOmsANIMe B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBaHHS

MaTCpruun

Mertoabl Ouonornyeckoil Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaruszanusa, MeraaHaim3. IloHsaTtme o 3aBHCHMON W HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TMUIIOTES.
HyneBas runore3a. Ilonstue BbIOOpKM U €€ A0oCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUsT pe3yJbTAaTOB JKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa
Knerka kak Onojorudeckas cucrema

Knerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUHU.
MeToabl MOJIEKYIJISIPHOM M KJIETOYHOM OMOJIOrHU: MUKPOCKOMHS, XpoMaTorpadus,
anexkTpodopes, METOJ MEYEHBIX aTOMOB, g depeHnaIbHOe
LHeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

XUMUYECKUHN COCTaB KJIETKH. Makpo-, MUKPO- U YIABTPaMHKPOAJIEMEHTHI. Boma u
e€ poJb KaK pacTBOPUTEIA, PEArcHTa, yd4acTHEe B CTPYKTYPUPOBAHUU KIIETKH,

TCIIOPCTYJIALUU. MI/IHepaJ'IBHBIe BC€IICCTBA KICTKH, HX Oumoyoruyeckas POJIb.



2.3

Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMHUHOKHCIOTHBIH  COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. IlepBuunas cTpykTypa Oenika, MENTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHOcaxapuIpl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAaXapubl.
OO0muit mnaH cTpoeHuss W (PU3MKO-XMMUYECKHE CBOICTBa  yrJeBOJIOB.
buonoruueckue GyHKIMU yrIeBOJOB.

Jlumuner. T'mapodunsHo-ruApodoOHBIe cBolicTBa. Knaccudukanus JmmmaoB.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTEpoHabl. buonormueckue (yHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TeKY4eCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, TOIYIIPOHUI[AEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruapl. [Ipunmun komrmiemenTapuoctu. IlpaBmino Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ononorudeckue ¢pynkiuu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyine ATO.
buonornueckue ¢pynkunn AT®. BoccraHoBieHHbIE IEPEHOCUNKH, UX (QYHKIMH B
kierke. CekBenuposanue JJHK.

CrtpykrypHast OuojOrusi: OMOXMMHUYECKHE U OHOPU3NYECKUE HCCIETOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

Tumbr  kimeTok: dykapuoTHyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHust TeTepoTpodHOl M aBTOTPO(HON MPOKAPHUOTHUYECKHX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

CrpoeHne M (QYHKIMOHMPOBAHUE SyKapuOTHUecKOM kieTku. [lmazmaTuueckast
MeMmOpaHa (ruazmManemMma). CTpyKTypa Iula3MaTH4eckoil MmeMOpaHnsl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneru€énHass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTUBHBII
tpancnopt). [lomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOLUMTO3: MUHOIUTO3, (aronuro3. Dk301uTOo3. KierouHas cTeHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTCHUM, TPHOOB.

Hutommaszma. Iluto3ons. [lutockener. JIBukeHwe nuToria3mel. OpraHouibl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHHE U (yHKIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHouA0B KJeTKH. CTpOoeHHE TPaHyNISIPHOIO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit

(arpaHymsipHBIM) SHAOIUIA3MATHUECKUH peTUKyiIyM. CekpeTopHas QYHKIHS
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annapara ['ombmxu. TpaHcmopr BewecTB B KIETKE. Bakyoiu pacTUTENBHBIX
kierok. Kierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPTaHOU/IbI KIETKU: MUTOXOHIPUH, TUIACTHIBI.

Crpoenre W (QyHKIMM MUTOXOHApPUN W 1acTul. [lepBuuHble, BTOpUYHBIE M
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranHougsl kietku CrpoeHHe M (QYHKIMH HEeMEMOpaHHBIX
OpraHoufioB KjeTku. PubGocombl. MukpodunsameHTsl. MBpIlIeUHbIE KIETKH.
Muxkpotpybouku. Kierounsiii nentp. CTpoeHHe M JBUKEHUE J>XT'YTUKOB U
pecHruek. MUKpoTpyOoUuks nuTOMIa3Mbl. L{eHTproIs.

SAnpo. Obonouka sjpa, XpOMaTHUH, KapuOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
byHkumun. SnepHbiii OeNKOBBIM MaTpHKC. [IpocTpaHCTBEHHOE pPacHOIOKCHUE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3SYKapHOT

(pacTUTenbHOM, )KUBOTHOU, TPUOHOIN)

AccuMUIISILMS M IUCCUMMIISILMSL — JIBE CTOPOHBI Merabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M rerepoTpodHbIl. YyacTue Kuciaopoaa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecriedeHne KieTku: mpeBpamenne ATD B
OoOMeHHBIX mporeccax. DepMEHTATUBHBIA XapaKTep peakuil KIETOYHOTO
MeTtabonu3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHUCTBHSL.
Kodepmentsl. OTiinuns GepMEeHTOB OT HEOPraHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTAaTUBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYECKHUX BewlecTB B KieTke. PorocuHTted. Poub
XJoporjactoB B mpouecce ¢orocuHTe3a. CBeToBas U TeMHOBass (hasbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyuHbIX (aKTOpPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDUIMPYIOLIHE
OaKkTepuH, Kele300aKTepuH, cepoOaKTepHH, BOAOPOJAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTtsl OpoxeHUs U HX
UCIOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIe3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
stan. ['Mukonan3 — 6ecKuciIopogHOe pacuieryieHue TI0KO3bI.

buonoruueckoe OkucieHHE, WIM KJIETOYHOE JbIXaHUE. Ponb MUTOXOHIpHH B
mporueccax OHMOJIOTUYECKOTO OKHCIJICHHUS. Huknnyeckue peaKLuH.
OxucnurensHoe dochopunupoBanue. [Ipenmymectsa aspoOHOro mytu oOMeHa

BELIECTB Nepes aHadpoOHbIM. D (P (PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA
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3.1

Peaknun marpuunoro cuHrte3a. [IpUHLIMN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTEe3a. Peanu3arus HacneacTBeHHON nHpopMmaluu. [ eHeTrnueckuit
KoJ, ero cBoWctBa. TpaHckpunuus — maTpuuHblii cuHte3 PHK. Ilpunuumns
TPAHCKPUIILIMK: KOMIUIEMEHTAPHOCTh, AHTUIIAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Genka.
YcnoBus OuocuHTe3a Oenka. KomupoBanme aMuHOKUCIOT. Pons pubocom B
O6uocuHTe3e Oenka.

Opranusanys reHoMa y NpoKapuoT U 3YKapuoT. Perynsdnus akTHUBHOCTU I'€HOB y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTounble (OpMBI KU3HM M oOnuratHele napasuThel. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros.

Bupychsie 3a0oneBaHus 4elioBeKa, KMBOTHBIX, pactenmit. CIIN/, COVID-19,

conuaJibHbIC U MCIUITUHCKHUEC HpO6JI€MI)I

Knerounsii nwmkn, ero mepuonbl W perymsius. HWerepdaza u MHUTO3.
Oco0eHHOCTH TIpOIIECCOB, MpoTeKawmux B uHTepdaze. [loaroroBka KiIeTku K
nenenuto. IlpecunreTnueckuii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUNA U
MOCTCUHTETUYECKUH (TPEMUTOTUIECKUN ) IEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunre3 JIHK — permukanusa. IlpuHounsr perumkanuu  JJHK:
KOMILIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPATUIEIBbHOCTb.
Mexanusm pemmukanuu JIHK. Xpomocomel. Ctpoenune xpomocoM. Temomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuOTWIl. JIUMJIOWIHBIA U
rarion b Habopbl XpoMocoM. ['omonorumynsle Xpomocowmbl. IlomoBbie
XPOMOCOMBI.

Jenenune xieTkn — MuTo3. CTaguu MUTO3a U MPOMCXOASILNE B HUX ITPOLECCHI.
Tuner muto3a. KapnoknHe3 W LHUTOKHMHE3. bHonormyeckoe 3HA4YE€HHE MMTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierouHas rudesb
— amomnTo3.

cDYHKI_II/IOHEIJ'I]':HQJI TCHOMHKA
OpraHH3M Kak OMOJIOrHYecKas CHCTeMa

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpTraHU3MBbI u
MHOT'OTKAaHCBBIC OPraHU3MBbI.

@opMbl pa3sMHOKEHUS OPraHW3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBaHHE, CIOPYJISAIMS,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [TonoBsie kieTku, Win rameTel. Meros. Ctaauu Meiio3sa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMsica Meo3a

1 ITOJIOBOT'O ITpoIecca. Meiio3 u €ro MecTO B )KU3HEHHOM LIUKIIS OpTaHHU3MOB.
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IIpenzaponpiueBoe pazButue. ['ameroreHe3 y XuBOTHBIX. lIoyioBBIE JKee3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moNOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTorenes). Cramuu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymkn). Jpoonenue. Tumbl npodnenus. OcoGeHHOCTH
NpoOJIeHNs MIIEKOIUTAIOMUX. 3apO/bILIEBbIe JIMCTKU (racTpyssiuus). 3akjiaaka
OPraHOB M TKaHEHd W3 3apOoJbIIIECBBIX JIMCTKOB. B3aumMmHOe BiusHUE wYacTel
pa3BHUBAIOIIETOCS 3apojblma (IMOpHOHANBHAS WHIYKIMS). 3aKiagka IUTaHa
CTPOEHMS JKUBOTHOI'O KaK pEe3yJIbTaT UEPAPXUUYECKUX B3aUMOJICHCTBUN TI'E€HOB.
Bnusaue Ha >MOpHOHATIBHOE pa3BUTUE PA3IMUYHBIX (AKTOPOB OKpYyKaroLIeH
Cpelpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [Ipsimoe u HenpsiMoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOIO M HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocta XKUBOTHBIX. (DaKTOpHI peryisLun
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBHOTO pa3BUTUSA Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a yeaoBeKa.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM ILMKJIe pacTteHuid. OOpa3zoBaHue cHop B Imporecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PA3BUTUE PACTUTENIBHBIX
OpraHu3MoB. J{BOMHOE OIIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryjidanuu OHTOTCHE3a Y paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TICHCTUKHU KaK HaAyKH. OcHOBHEIE
TeHETUYECKHE IIOHATHS W CHMBOJBL. 1 OMOJIOTMYHEIE XPpOMOCOMBI, aJIJICJIBHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMHHaHTHBIﬁ u pGIIeCCI/IBHI)II\/’I IIpHU3HAK,
roMo3urora, rercpo3urora, 4YucTrasd JHUHUA, FI/I6pI/IJII>I, T'CHOTHII, (1)GHOTI/IH.
OcHoBHbBIC MCTOJABbI I'CHCTHUKU! FI/I6pI/I,HOJIOFPI‘IeCKHI>’I, HHTOHOFHHGCKHﬁ,

MOJICKYJISIpHO'FeHeTI/I‘{eCKI/Iﬁ

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpu0oB mepBoro mnokojeHus. IlpaBuio noMuHupoBaHus. Bropoil 3akoH
MeHngens — 3aKkOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucToTh raMerT.

AHanuzupyrolee ckpeuiuBaHue. IIpoMeXyTOuHBIM XapakTep HaclleOBaHMS.
Pacuennenue npu3HaKkoB U HENIOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOI'O
HacleoBaHUsl  TNpHU3HAaKoB.  lluTonormueckue  OCHOBBI  TUTHOPHIHOTO

CKpCHIMBAaHMHA.
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CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXAy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEACTICHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U TeTeporaMmeTHbl moi. ['eHernueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpU3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM aJljIenu3M. B3anmMoaeHcTBHE HEaUICIbHBIX TI'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus

BzaumopeiictBue reHotuna w  cpeasl  npu  (GopMupoBaHMHM  (EHOTHIIA.
N3MenunBOCTh Mpu3HakoB. KaueCTBEHHBIE U KOJWYECTBEHHBIE MTPU3HAKKU. Bubl
W3MEHYMBOCTH: HEHACJICICTBEHHAA M HACIEICTBECHHAs.

MopaudukarmoHHas  MU3MEHYMBOCTh. Poimb  cpeasl B (popMupoBaHUU
MoU(UKAMOHHONW n3MeHYnBOCTH. Hopma peakunu mpusHaka. BapumannoHHBIH
psan v BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(pUKAIIMOHHON
H3MEHYUBOCTH.

I'enotnnuueckass W3MeHYMBOCTH. CBOMCTBA T'€HOTUIHUYECKOH HW3MEHUYHBOCTH.
Buibl reHOTUTTHYECKOM N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.
KomOuHaThBHAsT HW3MEHYMBOCTh. Mei03 W TMOJOBOM TIIpollecC — OCHOBA
KOMOMHATHBHOM H3MEHYMBOCTU. Pojb KOMOMHATHBHOW HW3MEHYHMBOCTH B
CO3/IJaHUU TEHETHYECKOTO pa3HOOOpa3us B MpeJesiax OJHOTO BHU/IA.

MyTrauroHHass HW3MEHYMBOCTh. BuIbl MyTanMii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHIOHTaHHbIE M  WHAYIUPOBAHHBIE MyTaluu. SnepHble U
nMToIUIa3MaTuyeckne myrauud. CoMaTHYeCKUe U MOJOBble MyTauuu. [IpuunHb
BO3HUKHOBEHMS MyTanui. MyrtareHbl W WX BIWSHUE HA OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencTBeHHoi m3MenuynBocty (H.M. BaBunos). BHesaepHas U3MEHUHMBOCTh U

HaCJICOCTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIe€HOMaA
yernoBeka. MeToapl  HM3y4eHUsT TEHETUKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHH,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. boneznn c HaCJEeICTBEHHON
MPEAPACTIONOKEHHOCTHI0. 3HaUYE€HNE METUIIMHCKON TeHETHKU B TTPEIOTBPAIICHUN

1 JICYCHUH I'€HETUYECKHX 3a00JIeBaHui ueaoBeKka. CTBOJIOBBIE KICTKH
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JloMecTukauus U celekuus. 3apoKICHHUE CENEKLIUU U JOMECTHKALUU. YUYeHue
H.M. BaBunoBa 0 LEHTpax MNPOHCXOXKACHUS M MHOTr000pa3wsi KyJIbTYpPHBIX
pactenuid. Ponb cemexkuuy B CO3aHUMM COPTOB PAaCTEHUM M IOPOJX KUBOTHBIX.
Copr, nopoma, mTamMM. 3aKOH TOMOJIOTHYECKHX PSINOB B HACIECACTBEHHOMN
m3menunBocTy H.W. BaBumnoga, ero 3nauenue /ist CENEKIIMOHHONU pabOTHI.
Metoapl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIM OTOOp: MAaccoBBIH U
WHJIUBUYIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil mo noroMcTBy. OTOOp IO TE€HOTUIY C IIOMOIIBI OLIEHKU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJICKIIMOHHOM paboThl. PagnannoHHbIi 1
XUMHUYECKMH MyTareHe3 Kak HCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHMe TE€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia JUlsl CeEeKIIHH.
[Tonyuyenne nonumionaoB. BuyrpuBuaoBas rubpuauzanus. bianzkopoacTBeHHOE
CKpelI1BaHue, Ui MHOpuauHr. HepoacTBeHHOE CKpelBaHue, WU ayTOpHIUHT.
I'ereposuc u ero npuuunsl. McnonszoBanue rereposuca B cesekuuu. Otaanénnas
rubpunmzanus. [Ipeononenne Oecruioanss MEeXBUIOBBIX THOPUAOB. [JocTimkeHus

CEJIEKIIUU PACTEHHUI U )KUBOTHBIX

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJOTUM, — KIETOYHbIE U TKaHEBbIE
KYJIbTYpHI, MUKPOOPraHU3MBbl, ux XapaKTEePUCTHKA. TpanuuronHas
OMOTEXHONOTHS: XJIEOOMEeUeHHE, TMOJNyUYeHUE KHUCIOMOJOUYHBIX IMPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHUECKHUX
texHosoruit. [Ipon3BoacTBO O€Ka, aMUHOKHCIOT U BUTAMUHOB. VICKycCcTBEHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpYKIUsl SULEKIETOK WU KIOHUPOBAaHUE >KUBOTHBIX.
Meroa TpaHCIIJIaHTAUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpynpoBaHue pexkomOuHanTHbIX JIHK. JlocTwkeHuss W TmepCHeKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXKEHepHH. MenuuuHCKue OHOTEXHOJIOTHUH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cUCTeMa
opranudeckoro wmwupa. I[lpuHiuner kimaccudukanuu opraHu3mMoB. (OCHOBHBIE
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS U JKU3HEAEATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOUHbIE TPUObI, OJHOKJIETOUYHbIE BOJOPOCIH, IpYyTrUe
IIPOTHUCTHI. KononnanbHbie OpraHHu3MBlI. ,HBI/I)KGHI/IG OIHOKJICTOYHBIX OPTraHU3MOB!
amMEOOUHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Yy OAHOKJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenibHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocty cTpoeHUs, PYHKIUN U paClOIOKEHUS TKaHEH B OpraHax pacTeHHM

BererartuBHble U TeHEpaTUBHBIE OpPraHbl pacTeHud. OyHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Beinenenwe y pacreHui. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencTBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIMIBI.

PazgpaxxumocTs M perynsiuus y opraHu3moB. Pa3gpakuMocTe U peryisiuus y

MHOTI'OKJICTOYHBIX paCTeHHfI. PocToBEbIe BeliecTBa U MX 3HAUCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBSI3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, opranbl 1 CHUCTCMbI OpPTraHOB MHOI'OKJIECTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIUHUTENIbHAs, MbIIIECYHAs, HEPBHAs.
OcoOenHoctu cTpoeHMs, (YHKUMA U PpaclONOKEHUsS TKaHEH B OpraHax

JKHBOTHBIX U YCIIOBCKA

Opranel U cUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHbIX. HapyxHblii 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COETUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHUE CTPOCHUs
JNErKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHasi cucTemMa 4elioBeka. MexaHu3M
BEHTWISIMK JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MMO3BOHOYHBIX JKMBOTHBIX. BbleneHue y opraHu3zMoB. Boienenue y
XKUBOTHBIX. CoKpaTUTENnbHbIE Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTHU TeNa
C KPOBEHOCHOW U BBIIEIUTEIbHOW CUCTEMaMH. BblJelieHHe y MO3BOHOUYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IlOKpoBBI U uX

MIPOU3BOHBIE.
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PaznpaxkxuMoCTh U perymisanust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJsus y MHOTOKIETOYHBIX
pacrenuii. PocToBble BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pedieKTOpHasi pEryJsiusi Y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBHas cuctema u e€ oTenbl. DBONIOIMOHHOE YCIOXKHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm i 3GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPHUIITOMOB,  HPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Oprassl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Ta IO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropnas nyra. besyciioBHble U yCIIOBHBIE
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHON CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM M SHAOKPUHHOM cucTeM. [ unoramamo-runodusapHas

cucrema. Pedrekc u pednexropHas ayra. besycinoBHbIe U YCIOBHBIE pehIeKChI

3amuTa opraHuzMa ot OosezHell. IMMyHHast cuctema venoBeka. KiieTouHslil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIA, NPHOOPETEHHBIH crennuIecKuit
umMmyHuTeT. Teopuss  KIOHaJIbHO-CENEKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKIEHHOTO MMMYHHTETA B PA3BUTHUU CHCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABl U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ peryiasnus

Jbixanue yenoseka. ud¢ys3us razoB yepe3 MOBEpXHOCTh KIETKU. /[pixaTenbHas
cucTteMa d4eloBeKa. JlpIxarenpHas MOBEPXHOCTb. Perymsanms — JIbIXaHUS.
JlbIxatenbHble 00bEMBI

[TumeBapurenbHas cucrema uenoBeka. OTHenbl MUIIEBAPUTENIBHOTO TPAKTA.
IInmeBaputenpHble  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIETOYHOE
MUILEBAPEHUE

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbaeneHus. Ilouku. Crtpoenue u
¢dbyHkuoHupoBanue HeppoHa. OunbTpanus, cekperus U o0paTHOE BcachIBaHHE
KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHus. OOpa3oBaHUE MOYH Y YEJIOBEKa
JIBukeHue 4esoBeka: MbllieyHas cuctema. CKelleTHbIE MBIIIIBI U WX paboTa.
CTpoeHME U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

OpomtorionHas  teopuss Y. Jlapsuna. IIpenmocbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. I[apBI/IHa.
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JBmxymue cuiibel 3Boironuu BUIoB 1o Y. JlapBuHy (BBICOKash MHTEHCHUBHOCTH
pa3sMHOXEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopwust
sBomtoruK. CoBpeMEHHAast HBOJIOIMOHHAs OMOJOrHs. 3HaYCHHUE BOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Tonmynsimuss kak ayeMeHTapHas eauHuua 5BoyioLUU. COBpEMEHHBIE METOJIbI
OLIEHKM TI'€HETHYECKOTO pa3HOOoOpa3usi U CTPYKTYpbl HONyJsAUUd. V3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIOIUOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOpPHl (ABWKYIIME CHIIBI) OSBOJIONUU. MyTarmoHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. OQdexr
OCHOBATEJIS. Murparuu. W3onsmus MOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orosoruyeckast (penpoyKTUBHAs).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrtop sBomonuu.  Dopmbl
€CTeCTBEHHOTO  O0TOOpa: JBIKYIIMH, CTaOUIU3UPYIOIIUH, Pa3phIBAIOLIUI
(mu3pynTuBHEI). [TonoBoit oTOOp.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOILUH.
Bo3HukHOBeHHE  TPUCIIOCOOJNIGHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupmooOpa3oBaHue Kak pe3ynbTar
MUKposBoJtoru. M3onmsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansays). JJMTenbHOCTh 3BOIIOUOHHBIX TPOLECCOB.

MexaHu3mbl GOpMHUPOBaAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUYHMBOCTH K AaHTUOMOTHUKAM M CIIOCOOBI O0OPHObI

C HeH

Metoapl u3ydeHUsT MaKpOIBOJIOIUHU. [laseoHTONIOrHYeCKue METOIBI M3YyUCHHS
sBoonmi. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3yueHus sBomornun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emian. Buabl-sHIeMuKu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘-ICCKI/Ie MCTOAbl H3YUCHUA
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SBONIOUMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKMe  METOJbl  U3YYEHHUS  SBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTeHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOLHS TEHOMOB.

OO0mue 3aKkOHOMEpPHOCTH (MpaBuia) 3BoJOLMU. HeoOpaTUMOCTh 3BOJIIOIMH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUU

Hayunble rumoTessl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTaBICHUS O 3apOKICHUM KU3HU (KPEALlMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXK/ICHUS JKU3HU U €€ ONpPOBEP’KEHUE OIbITaMU
®. Pemu, JI. Cpnamwmannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HHU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boirouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XHMHYEcKash HBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCKHX
BemlecTB u3 Heopranuyeckux. Ompir C. Mumnepa u I'. FOpu. OGpaszoBanue
nosimMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. Omapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonneilHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yek) um rumore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIETKH.

Uctopust 3emnn u metonsl e€ usydeHus. Vckomaemble OpraHMyecKue OCTaTKU.
I'eoxponosnorust u e€ meronpl. OTHOCUTENbHAs M aOCOJIIOTHASE T€OXPOHOJIOTHS.
I'eoxpoHonornueckast mKasua: 30Hbl, 3pbl, IEPUOJBL, FTOXH.

HavanpHble sTansl opranuueckoil sBomtonuu. [losiBiIeHne M BONIONUSA NEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HHUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

ITpoucxoxaenue 3ykapuoT (CUMOHMOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpycoB. IIponcxokeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHU. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHUNH U
3aBoeBaHne MMM cymd. CemeHHble pacTeHus. [IpomcxokaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpnoBbIe XUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TTO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentuauii. [IpoucxoxaeHne MICKOMHUTAIONIUX U
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ntun. [lpuamun xarodeBoro apomopdosza. OcBoeHUE OECTO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie IO 3paM U IepuogaM: apxeil, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30M. OOmas XapaKTepUCTHKAa KIMMaTa M TE€O0JOTHYECKHUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTaB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuwioro. [Ipuuunsl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBpPEMEHHBIM 3KOJOTUYECKHI KPU3UC, €ro

0CO0EHHOCTH

Paznenst u 3amaum antpomosoruu. Metonel anTpornosniorud. CTaHOBIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMH:  CPaBHUTEIHHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0TIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInyms yeaoBeka oT KUBOTHBIX. [IpsAIMOX0kIeHre U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBmwxyne cuibl ((akTopsl) aHTPOIOreHe3a: OWOJIOTUYECKHE, COIHAaIbHEIE.
CooTHoteHrne OMOIOTHIECKUX U COIUATTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaIUM AaHTPOIOTeHEe3a. ABCTPAIIONUTEKH — ABYHOTHE MPEAKH JIIOICH.
UenoBek  yMenblid, TepBble  H3TOTOBIEHUS  Opyauil Tpyna. UYenosek
MPSMOXOJIAIIMNA U TEPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. YemoBek
reiienb0eprckuii — oOIUi NpPeJoK HEeaHIEepPTATbCKOrO YellOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3yMHBII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a TpenenamMu Adpuku.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbBII 0TOOp B MOMYJISALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3(PQHEKT OCHOBATENA» B MOMYJISLHUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHass  (dKBaTOpHUalbHasi), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMms M IyTH pacceleHHs YelloBeKa IO IUIaHETE.
EaunctBo  uyenmoBeueckux pac. HayuHas  HecoCTOSTENBHOCTH — pacuU3Ma.
[IpucnocoOaeHHOCTh YelloBEeKa K pa3HbIM YCIOBHSM OKpYXKaloIled Cpeibl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U IMpUCymue UM 3aKOHOMECPHOCTHU
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Pazpgenbl u 3agaun sxosioruu. CBA3b HKOJIOTUU C IPYTUMU HAYKaMH.
Metoner skonorun. lloneBeie HaOMIOAEHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B JKOJOTUU. MOHUTOPHHT

OKPYIKaIOIIeH Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (DAaKTOpOB: abMOTHYECKHE, OHOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHS JKOJIOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojorudeckuii axkrtop. JlelcTBUE pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temnmepatypa kak okojorumyeckuii dakrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnoctes kak oskonoruueckuid ¢akrop. Ilpucnocobiienuss pacrteHuit K
MOJIJIEPKaHUI0 BOJHOTO Oananca. Knaccudukaius paCTeHU M0 OTHOIIECHUIO K
Bojie. [Iprcroco6eHust )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXKHUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
ryOWHHAs — TMOAMOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DU3UKO-XMMHUYECKUE
OCOOCHHOCTH Cpell OOMTaHHsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJIUYHBIE
putMbl. IIprcrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennole Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HeHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Qopuueckue, (¢dabpuyeckue). 3HauUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

OKOJIOTUYECKHE XapaKTECPUCTHUKU TTOMYJIAIHUU. HOHYJ'ISIHI/IH Kak OHOJIornyeckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
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OuMoJ0THH BHIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OcHOBHBIE TOKa3aTeNu MOMYJSLUUA: YUCIECHHOCTb, IUJIOTHOCTb, BO3pAacTHas WU
MOJIOBasg CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLUs.

DkoJyioruueckasi CTpykrypa mnonyisuuu. OIeHKa YHUCICHHOCTH TOMYJISIUH.
JluHaMuKa nomyisuuy U e€ peryisuus. buoTudecKkuil NOTEHIUaN MOIYJISLUH.
MogaenupoBanre JaWMHAMUKKA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKMBaHUS. Perynsdius 4uciICHHOCTH MOIMYJISIHN: POJib
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. ODKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-ctparerun).

[Tonsatne 00 »3KoNOrMYECKOW HUIIE BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kojorndyeckod Humm Jx.M. Xaruuncona. Pa3mepsl 3KOJOTHMYECKOH
Huiy. [loTennmanbpHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
cTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHMSI W MWUTpPAlMil  YKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOIAHBIX BUJAOB

CoobmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3u MexIy
opraHu3mMamMu B OuHOIleHO3€. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHAIBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: IMPOJYLIEHTHI,
KOHCYMEHThI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduyeckue nemnu u ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBel W mibl B 3kocucreMax. KpyroBopot
BEIIECTB U MMOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. bruomacca u mpoaykius. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHUH.

HanpasieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccHd. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM M WX TPUYUHBI. AHTPOIOTEHHBIE BO3JCHCTBHUS Ha
cykueccun. KnmmakcHoe — coobmiectBo.  buopasHooOpasune u  moiHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

IIpuponnble 3KOCHCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATpPO’KOCHCTEMA.
ArporneHos. Paznnums Mexxay aHTpONOreHHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢ayna. CunanTponu3anus ropoJiIckoi ¢aynsl. buonorudeckoe u xo3siicTBeHHOE
3HAa4YeHHE arpo3KOCUCTEM M YpOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[Iepenoc sHeprum u BENIECTB MEXIY CMEKHBIMU SKOCHCTEMAMH. Y CTOWYMBOCTH
OpraHM3MOB, TMONYJISAIUNA M D3KOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3JECHCTBUN

buochepa — oOmemnnanerapHas oOonodyka 3eMiu, TAe€ CYIIECTBYET WU
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cyliecTBoBasia kHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6ocdepbl U ero (pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rmo0aNbHOM  dKOCHUCTeMBbl.  J[MHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunOCTS siBICHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPONUYECKHE JIeCa, BBICOKOTOPhs. Kiumar, pacTHUTENbHBI W
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIHS XHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANA U
onocdepHbIX QyHKIIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsizHeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENLHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAaHBI MPHPOIBL.
Kpacubie kaurun. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
BoTrannyeckue caibl U 300JI0THYECCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA U IMPHPO/IBL.
PammonanbHOE  MPHPOIOINONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpaszus 3emin



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [laceunuk B. B, Kamenckuii A.A. PybnioB A.M.; oz
penakmueii B.B. [Taceunnka. AkimonepHoe o0miecTBo «M31arenbcTBo
«IIpocsemeHue»

* buonorus, 11 knace/ [Naceunuk B.B,, Kamenckuit A.A. PybrioB A.M.; ox
penakmueii B.B. [Taceunnka. AkimonepHoe o0miecTBo «M31aTenbcTBoO

((HpOCBeH_IeHI/Ie»
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NudopmarimoHHO-KOMMYHUKaIMOHHBIE cpeicTBa o0yuenus (CD, DVD,
MeANapECypChl):

1.IIpe3enTanuu K ypokam OHMOJIOIMH MO pa3aenam
2..D7eKTpOHHAsI BEPCHUS TECTOBBIX 3aJJaHUi TSl MOATOTOBKH K EI'D.
TexHuveckue cpeacTsa 00y4eHust

KOMITBIOTEDP, MTPOEKTOP, IKPaH
Y4eOHO-IpaKTHYECKOE 000py/A0BaHUE U YUeOHbIe M0coOust
Ta0JIHIIBI IO BCEMY KYpCy OMOJIOTHH, KOJUIEKIIMHU TrepOapHbIX SK3EMILISPOB,

MUKPOCKOIIbI, JYIIbl, MUKPOIIPpCIIapaThI.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f413368

https://m.edsoo.ru/7f4148d0

https://m.edsoo.ru/7f41aa8c

https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f416720

https://fipi.ru/
https://myschool.edu.ru/



