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MNOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbpl MO OWOIIOTHH TEOPETHYECKYIO OCHOBY HJISi OMpPEHCICHHS
NOIXO0J0B K (OopMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocTaBUIIu:
koHuenryaidpHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJCH, COACpIKaHUS,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBITYCKHHUKOB, MOJIOKEHHUS 00
0o0IMX MENsIX W MPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanuu, a TakKe MOJI0KEHUS O crienuduke OMOJIOTHH,
e¢ 3HAUEHUWU B TIO3HAHMM KUBOM MPHUPOABI M 00ECIEYEHHH CYIIECTBOBAHHUS 4YEJIOBEUECKOTO
obmiectBa. CorjaacHO Ha3BaHHBIM IMOJOXKEHHSIM, ONPEAETICHbl OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6mosioruu MaéT MpecTaBIeHre O LEesX, 00 00IIel cTpaTeruu 00yJdeHusl,
BOCIIMTaHUA M Pa3BUTUS OO0ydYalolIMXCs cpeAcTBaMHM ydyeOHoro mnpeamera «buomnorus»,
ompezenseT 00s3aTeNbHOE TPEIMETHOE COJAEpKaHHEe, €ro CTPYKTYpPY, paclpeaeicHhe IIo
paszenaM W TeMaM, PEKOMEHIYEeMYIO TMOCJIeIOBATEIbHOCTh U3YYCHHUs Y4eOHOTO MaTepuana C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM 00pa3oBaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXCsl.

B mnporpamme mo OHONOTMM TakKe YYHUTHIBAIOTCS TpPEeOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEJAMETHBIM pe3ylibTaTaM oO0ydueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOM JEATEILHOCTH/ydeOHBIX NEUCTBUI 00yUYaIOMUXCs TI0
OCBOCHHIO COZICPKAHUS OMOJIOTHIECKOTO 00pa3oBaHMs.

B nporpamme no Ouonorum (10—11 kmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B W3y4eHMH Ouonoruu, Onaromaps dYeMmMy B HEHl mIpocMaTpuUBaeTcCs
HANpPaBJIEHHOCTh Ha Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMil  JMYHOCTH, DSKOJOTUYECKOTO  MBILIUICHHUS,
NPEJCTaBICHUA O 3J0pOBOM 00pa3e JKM3HM W OEpEeXHBIM OTHOIICHHEM K OKpYKaroIen
npupoaHoii cpeme. IlosTomy Hapsigy ¢ H3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAaHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOT'O PaHra M CYIIHOCTH OCHOBHBIX IMIPOTEKAIOIIUX B HUX
IPOLIECCOB B MpOorpaMMe MO OWMONOrMM YAENEHO BHUMAHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHWI B TIOBCEIHEBHOM XU3HU JI PEIICHUS MPUKIAIHBIX 33724, B TOM YHCIe: MPOQUIaKTUKH
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEJIOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXalollel MpUpOAHOH cpeje,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YelOBEeKa Ha COCTOSHHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJIICHHE BHUMaHHS K MPUKIATHONW HAMPABICHHOCTH y4eOHOTO
npeamMera «bUOJIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUeHHs YCIOBUH ISl PEIeHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBHOTO OMOJIOrHYecKOro o0pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMupoBaHrue Yy OOYyYaromMXCs CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JIMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MHUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxxHoe Mecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIOIMIUXCS TMPEICTABICHUNH O HAYYHOW KapTUHE MUDpa,
pacmupsieT 1 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHM3allMil W HBOJIIOIHH, CO3MaéT YCIOBHS [UIS: TO3HAHUS 3aKOHOB >KMBOW TIPHUPOJIBI,
dbopMupoBanus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 30pOBOro M Oe3omacHoro oOpasza
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, IECHHOCTHOTO OTHOIICHHUS K KUBOM MPUPOJIE U YEIIOBEKY.

bonbiioe 3HayeHne OWONOrHs HMMEET TAaKKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEAHEro oomero o0pa3oBanusi, coudanu3auuu odydarommxcs. Mzyuenue



Ounonorun o0ecrieunBaeT YCIIOBUS TUISt dbopMupoBaHus MHTEJIEKTYaJbHBIX,
KOMMYHHUKAITMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB, ICTETHUECKON KYIBTYpPBHI, CIOCOOCTBYET
UHTETpAMi OMOJIOTMYECKUX 3HAHUU C MPEICTABICHUSIMH W3 APYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U Teorpaduu. HazBaHHbIe MOT0XKEHUS O MPeAHA3HAYEHUU Y4eOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY [UIsl OMNpENEICHUs] MOAXOI0B K OTOOpy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TIPEICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameta «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UINI KyJIBTYpOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYyYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe U1l GopMHUpoBaHMs OOILIEH KyIbTYpbl, ONpEAesonne
aJICKBaTHOE TIOBEJCHUE 4YeNOBeKa B OKPY)KAIOWIEH NpUPOAHON cpene, BOCTpeOOBAaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU NesTenbHOCTH. Ocob0e MeCcTo B 3TOW CHCTEME 3HAHUUN
3aHUMAIOT 3JIEMEHTHl COJIEp)KaHusl, KOTOpble CIyKaT OCHOBOM i  (QopMUpOBaHUS
MPEJCTABICHUA O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUpPAa M I[EHHOCTHBIX
OpPHEHTALUAX JTUYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3aLUH OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUS y4eOHOro Marepuaia B MporpaMMe MO OHOJIOTHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TMPUPOIBI, O €€ YPOBHEBOM OpraHu3aldd WU 3BOJIOLHMH. B COOTBETCTBMHM € 3THUM B
CTpYKType y4eOHOTO npeamera «bHONOrHs» BBIIEICHBI CIEAYIONINE COAepKATeIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl HAyYHOTO MO3HAHUM», «KieTka kak OMONIOrHYecKas CUCTEMAY,
«OpranusMm Kak Ouosnoruyeckas cuctemay, «CuctemMa ¥ MHOroodpazne OpraHM4ecKoro MUpay,
«OBOITIOLIUS )KUBOM MPUPOABI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI Y.

Henp um3yuyenus: yueOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
O0y4JalImUMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATBLHOW OpraHU3allid >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHre YMEHUHN HCIIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX IEUCTBUH B
OTHOIIEHUU OOBEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxkenne menu u3ydeHus ydeOHoro mpemmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHuEM CIeIyIOINX 3a/1a4:

OCBOEHHE OOYYalOIIMMUCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHaxX, 3aKOHOMEPHOCTSIX, TMIIOTE3axX, MpaBWJIaX, CIYXKAIIMX OCHOBOM MUisi (opMUpOBaHUS
MPEACTABICHUM O €CTeCTBEHHO-HAyYHOW KAapTUHE MHUpPa, O METOAaX HAyYHOIrO MO3HAHUS,
CTPOCHUH, MHOTOOOpa3MH U OCOOCHHOCTSIX JXHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3AINU,
BBIIAIOIUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBaHUIX B OMOJIOTHY;

dbopMupoBaHrue y 0O0yd4aromMXCs [O3HABATEIbHBIX, MHTEIJICKTYyaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpOIIecCe aHaIM3a NaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TIISIIOB,
U7 ¥ MOJIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPTaHU3ALIUY;

CTAHOBJICHHE Yy oOOydJaronmmxcsi oOmel KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOJIBI Ha
OCHOBaHWU 3HAHUH U OMBITA, TIOTYYSCHHBIX MPU U3YUECHUU OHOJIOTHH;

dbopMupoBaHHE Yy OOYYAIONIMXCS YMEHHH WILTIOCTPHPOBATH 3HAYEHHE OMOJIOTHYECKHX
3HaHUW B TPAKTUYECKOW JAESITETbHOCTH YEJOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI ¥ arpoOHOTEXHOJIOTHIA;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIOBEKOM >KHBOW TPHUPOJIBI,
HE00X0IMMOCTH OepeXHOT0 OTHOILICHUS K HeH, COOTIOACHUS ITHUECKUX HOPM IPH MPOBEICHUH
OMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKMX 3HAHWM JJIs MOBBIIIEHHS] YPOBHSI 3KOJOTHYECKOM
KYJIBTYPBI, TSl JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHS,



NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM >XM3HU JJIS OLEHKU
NOCJIECICTBUI CBOEH JEATENIbHOCTH IO OTHOIICHUIO K OKpYXKamomel cpene, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHME U COOIIOACHNE Mep NMPO(UIAKTUKH 3a00JICBaHUMA.

B cucreme cpemnero oOmiero oopazoBaHus ydeOHBIN mpeameT «buonorusy, n3ydaeMblil
Ha 0a30BOM ypOBHE, SIBJIIETCS 00513aTeIIbHBIM yU4€OHBIM IIPEIMETOM.

s u3ydenus 6uosnoruu Ha 6a30BOM YpOBHE CPEJHETo OOIIero 00pa3oBaHHs OTBOJUTCS
68 gacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMH, TEXHHMYECKUMU U IPYTHUMH
€CTeCTBEHHBIMH HayKaMu, (uiocodueid, STHKOW, 3CTETUKOM M mpaBoM. Pomnb Ouosoruu B
(dbopMHpPOBaHUK COBPEMEHHOW HAyYHON KapTHUHBI Mupa. CucTeMa OMOJOTUYECKUX HaYK.

MeTopl TO3HAHMS KUBOU MPUPOIbI (HAOII0IeHNE, SIKCIIEPUMEHT, ONMCaHNe, U3MEpPEHHE,
KJaccu(puKanus, MOICIMPOBAHUE, CTATUCTHYECKAs: 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

[Ipaktuueckass pabora Ne 1. «Vcnonbp3oBaHWE pPa3NUYHBIX METONOB MpPHU H3yYCHUU
OHOJOTHYECKUX 00BEKTOB.

Tema 2. JKuBble cucTeMbl 1 MX OPraHU3aIUs.

Xusele cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT HM3ydeHus Ouonoruu. OTiauume >KHUBBIX
CHUCTEM OT HEOPTaHMYECKOU MPUPOJIBI.

CgoiicTBa OwocucTeM UM HX pa3zHooOpasue. YPOBHH OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKUH ), OMOC(hEPHBIH.

JdemoncTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKW JKU3HU», «YPOBHH OpraHU3AIMH KUBOU
PUPOIBI».

Oo6opynosanwue: moaens monekynbsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHUE KJIETKH.

XWMHMYECKUI  COCTaB  KIETKHM.  XHUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MUKpO3JIeMeHTHl. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIUU BOJBI M MHUHEpaAIbHBIX BelEeCTB B KieTke. [lojgaepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTrpoeHHe 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHnmbIe
U 3aMEHUMBIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTYypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronoruueckue GpyHKINUN OEIKOB.

®depmeHTH — Omonornyeckue kKaramuszaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatHas crneuuduurocte. Kodepmentsl. Burtamunpl.  OTnwumst  GEepMEHTOB  OT
HEOPTraHWYECKUX KaTallu3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TIOKO03a, prubo3a U 1e30Kkcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUII0Io3a). buonorndyeckue GyHKIMHA
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunasl, ¢ochonunuapl, crepouasl. [unpopunbHO-rHIPOGOOHBIE
cBoiicTBa. buonorndeckue ¢yHKuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMUAOB KaK
HUCTOYHUKOB SHEPIHH.



Hyxneunoseie kucnotel: [JHK u PHK. Hykineornasl — MOHOMEPBI HYKJIIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuum PHK. Buger PHK. AT®: crpoenue u
byHKIHn.

[utosoruss — Hayka o kjeTke. KietouHas Tteopuss — mpumep B3aUMOJACHCTBHUS HUIEH U
(dakTOB B HAyYHOM MO3HAHUU. MeTOo1bl U3y4eHUS KIETKH.

Krnerka kak menoctHas xwuBas cucrema. OOIue MpU3HAKN KIETOK: 3aMKHYTasi Hapy KHas
memOpana, mosiekynbl JJHK kak reneTuueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tumsl KIETOK: dJyKapuoTHyeckas U mpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapruOTHUYECKON KiIeTKu. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, TIIHMKOKAIHUKC, UX (YHKIUU.
[Tnazmatnueckass memOpaHa, e€ cBoiicTBa W GyHKmuH. [luTommasma w €€ OpraHoOWIbI.
OnnomemOpannbie opranoubl kietku: DI1C, ammapat ['ombmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOW/bl KJIETKH: MHUTOXOHJAPHUH, IutacTUibl. [IpoMCXOXKIeHWEe MUTOXOHIAPHM U TJIACTH.
Buner mnactun. HememOpaHHbIe OpraHOUIBI KIIETKHA: PUOOCOMBI, KIIE€TOYHBIHN IEHTP, IIEHTPHOJIH,
PECHUYKH, XI'YTUKU. OYHKIIMU OPraHOUJOB KJIETKH. BritoueHus.

Snpo — perynaropHslii ieHTp KieTku. CTpoeHue sapa: saepHas 000JI09Ka, Kapruoria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanmu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIE,
«Pacnipeenenue XUMUYECKUX FIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmunpsl u cxembl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTe3 Oenkay, «CTpoeHrne MoIeKybl Oenka», «CTpoeHne GpepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapruoTHIECKON
KIeTKn», «CTpoe€HHEe >KUBOTHOM KIETKW», «CTpO€HHE pacTUTENIbHON KIETKH», «CTpoeHue
MPOKAPUOTUYECKOH KIETKNY, «CTpOEHUE SApa KIETKU», «Y TIIEBOABIY, «JIMIUIbI».

Ob6opynoBaHue: CBETOBOW MHMKpPOCKOI, 00OpyIOBaHWE Ui NMPOBEACHHS HAOIIOICHUM,
U3MEPEHU, IKCIIEPUMEHTOB, MUKPOIPENApaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTHYecKHe padoThi:

JlaboparopHast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
pUMEpE aMIIIa3bl U KaTalasbl)».

JlaGopatopnast pabota Ne 2. «M3ydeHume CTpOEHHUs KJIETOK pACTCHUH, KUBOTHBIX H
OaxkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCaHHE».

Tema 4. /KuzHeneATeIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMuM3M. AcCHUMUIAIUS  (TUIACTHYECKH OOMEH) H
JTUCCUMMJIISAIINS (SHEPTeTHYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoliecca Mertadonuzma. Posb
3aKOHOB COXPAHEHHS BEUIECTB U SHEPTUU B IOHUMAaHUU MeTa0oIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHublif. Posib depmenToB B 0OMeHe
BELIECTB U IIPEBPALIEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3bl QorocuHTe3a. Peaknum (dorTocuHTE3a.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briusiaue ycnoBuit
cpezpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILICHHS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHHIA.



XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHWE XEMOCHHTE3a /IS KU3HHU Ha
3emie.

OHepreTuyecknii oOMeH B KJeTke. PacmieruieHme  BEIECTB,  BBIACICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl S3HepreTudeckoro oomena. I['nukonus. bpoxxenue u
ero Buapl. KucinopogHoe oOkucieHHMe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENbHOE
docdopunupoBanne. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuyHoro cuHre3a. l'enernueckas wundopmamms u JHK. Peammzauums
reHeTH4YeCKON MHpOpMaIuu B KJIETKe. [ €eHeTHYeCKUil KOJ W ero CBOWCTBa. TpaHCKpUITIUS —
matpuuHblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtanbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocoM B OnocunTese Oenka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropus otkpeiTus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIIa BUpPYcoB. bakrepnodaru. bonesnn
pacTeHuii, )KMBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMmmyHoaedunta yesopeka

(BUY) — Bo3Oymurtens CIIMJa. OOparHas TpaHCKpUMIHMS, peBepTraza M HHTErpasa.
[Ipodunakrrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoHcTpanmu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumet u cxembl: «Tunmbl  muTaHus», «Mertabonusmy»,  «MHUTOXOHIPUSY,
«DHepreTrueckuii 0OMen», «Xjoporacty, «Dotocuntes», «Crtpoenne [IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «leHernueckwii kom», «Bupycsm,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukamusa JTHK».

Ob6opynoBanue: Monenu-amminkayu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUe KIETKU», MoJienb cTpykTypsl JJTHK.

Tema 5. PazMHoOKeHNEe M HHAUBHUIYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiu KU3HEHHbIM UK KieTku. MuTepdaza m mutos. Ilpomeccsl,
npotekaromue B uHTEpdaze. Pemmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOWIHBIM W TaIrUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramuum wmwurtosa. Ilpouecchl, mpoucXoAsiUe Ha Pa3HBIX
CTausAX MUTO3a. bHONOrM4eCKuid CMBICII MUTO3a.

[TporpamMmmupyemasi ru0esb KIETKH — alomnTo3.

@opMBI  pa3MHOKECHHSI OpPraHM3MOB: Oecrioioe W TMOoJIoBoe. Bumbl  Oecronoro
Pa3MHOXXEHHS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJIHO- U MHOTOKIIETOYHBIX, CIIOPOOOpa3oBaHueE,
BETe€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHM3MOB, €r0 3HAYEHHUE IS
CEJIEKLINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTJIMYHUS OT OECTIOIOTO.

Meiio3. Craguu meiosza. [lporeccel, mpoucxoasume Ha cragusix Mmeinosza. [loBenenue
xpomocoMm B Mero3e. Kpoccunrosep. buosnornueckuii cMbIC U 3HAYEHHE ME03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [1o/10BBIE *Kene3bl:
CEMECHHHMKHU U sSUdHUKH. OOpa3oBaHHE W PAa3BUTHUE TOJOBBIX KIETOK — rameT (CIepMaTo30u,
SIMIIEKJIETKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK U
criepmaro3onaoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATHHOTO PA3BHTHS Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpPYJSALUs,



opranoretes. [ToctamOpuoHanbHOe pa3zBuTHE. THIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrnusHME cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaJANHN
pa3BUTHA.

JdemoncTpanum:

Tabmuuel u cxembl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOifHOE OMIIOOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHu», «JleneHue KIETKH
Oaktepuii»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBI», «KIETOUHBIN ITUKID»,
«Pemmukanua THK», «Muto3», «Meiio3», «IIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeToreHes y
MJIEKOMUTAIOIINX U YeNloBeKay, «OCHOBHBIE CTAIMU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKporpemnaparbl «CrepMaTo30Uibl MIIEKOMUTAOLIET0»,
«Sineknerka miekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-aniukanus «Jlenenne knetkny», monens JJHK, Mogens metadazHoit XpoMOCOMBI.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopaTtopnast pabora Ne 3. «HabmtoneHne MUTO3a B KJIETKaX KOHYHMKA KOPEIKa JyKa Ha
TOTOBBIX MUKpOMpenapaTax».

Jlaboparopnas pabora Ne 4. «V3ydeHue CTPOEHHUS IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HaciieacTBEHHOCTb M U3MEHYMBOCTH OPraHM3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropuss pa3BuUTHS TE€HETUKH. Poiib 1LHMTONOTMU U
SMOPHOJIOTUN B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCHUCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeTonbl TEeHEeTUKH (THOPHIOJOTMYECKUHM, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHUS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTHM  HAcleOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennenewm.
MoHorubpuaHoe CKpelBanue. 3aKOH eJUHO00pa3us THOPUAOB MEepBOro nokojaeHus. [Ipasuio
JOMUHMPOBAHUA. 3aKOH paclieruieHus NOpu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe  CKpenuBaHWE. 3aKOH HE3aBHUCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTH4eCKHEe OCHOBBI IUTHOPUIHOTO CKpENIMBaHHs. AHAIW3UPYIOIIEE CKpEIIMBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS IS ONIpEAETICHHs TeHOTHUIIa OCOOH.

CueruieHHOe HacnefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJe0BaHMIO TeHoB. HapylieHue crierieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €HETUUECKuEe KapThl.

I'enetnka mosia. XpoMOCOMHOE OMNpEEICHUE TM0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH: HEHACIIEACTBEHHAs! U HacleACTBeHHasA. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKAIMOHHOW H3MEHYMBOCTH.
Bapuanuonsslii psig u BapuanuoHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peakiunu. CBoHCTBAa MOIUPUKAIIMOHHONW N3MEHYNBOCTH.

HacnencreHnnasi, uiM TeHOTHINHYECKAst, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
Meii0o3 W TOJOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOW M3MEHUYMBOCTH. MyTalmoHHas
u3MeHuuBoCTh. Kiaccudukaiuss mMyTauuii: TreHHbIe, XpOMOCOMHBIE, T'€HOMHbIE. YacToTa u



NPUYHHBI MyTaluid. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIICICTBEHHON
n3menunBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapumotun demoBeka. OCHOBHBIE METOJbl T€HETHKH YeEJIOBEKA:
TE€HEAJOTUYCCKUM, OJIM3HEIOBBIM, [HUTOTCHETHYECKUH, OHOXUMUYECKUHA, MOJICKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeIeHUEe TEeHOTUIA: MOJHOIEHOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIUPOBaHKE, B ToM umcie ¢ nomoilpio [T[[P-ananusa. HacnenctBenHbie 3a0onieBaHus
yelioBeKa: TreHHble Oosie3HH, OO0JIe3HHM C  HACJIECTBEHHOW  IpeapacrlojoKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 3M10pOBOTrO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U JICUCHHUS TeHETUIECKUX
Oone3Hell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIMIIMHCKON TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUUYECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpanmu:

[optpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUAHOE CKpEUIMBAaHUE U €ro LUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUS] M €ro LUTOTCHETHYECKasT OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomOTHMYECKHE OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAHUS,
«Merio3y, «B3anmMoneicTBUE ajlIeNIbHBIX I'€HOBY, «l'€eHeTuUeCKrne KapThl PaCTEHUM, )KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIENOBAHUS, CLEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Bunbl wusMenunBoctny», «MoaudukanronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymn KpoBW», «MyTallioHHAs
U3MEHUYUBOCTbY.

Ob6opynoBanue: Moaenu-ammukanuu «MoHoruOpuaHoe ckpemuBaHue», «HemnomaHoe
JOMHUHUpOBaHHUE», «/lurubpuanoe ckpeniuBanue», «llepekpéct XpomMocomM», MHKPOCKON H
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIbEB U OKPACKU Teja), Tepdapuid
«I"opox moceBHOW».

JlaGopaTopHble H MpakTH4YecKHe padoThi:

JlaGopaTtopnast pa6ora Ne 5. «M3y4ueHue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPETapaTaxy.

JlaGopatopHnast padota Ne 6. «/3yyeHne MOAUPHUKAIIMOHHON U3MEHYHBOCTH, TOCTPOCHHE
BAPUAIIMOHHOTO PAJIa U BAPUALMOHHOW KPUBOI.

Jlabopatopnast pabora No 7. «AHamu3 wMyranmwii y Jpo30miibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX UEIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa W Mpouecc. 3apoKJICHHE CENeKIUU U ToMecTukamus. Yuyenue H. W.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHHid. LleHTps
MPOUCXOXKICHHS TOMALTHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBIE METOBI CENEeKIMU. MacCOBBIM U MHAWBUAYATbHBI OTOOPHI B CEJICKITUU
pactenuii U xKUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoacTBeHHOE CKpenBaHe — MHOPUANHT.
Uucras snuHusa. CKpelMBaHWE YUCTBIX JHHUWA. [erepo3uc, wuim rubpuaHas cuia.
Heponcteennoe ckpemmBanue — ayrOpunuar. OtpanénHas ruOpuamzanmuss U e€  yClexw.
NcKkyCcCcTBEHHBI MyTareHe3 M IMOJYyYEHHE MOJUILIONI0B. JlOCTHXKEHUS CENEeKLMU PacTeHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHosmoruss Kak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXKXEHEpHUsA. OTalbl CO3IAHUS
pexomOunantHoi JIHK u Ttpancrenneix opranu3moB. Kierounas umxenepus. Kietounble
KyIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHuidl. KilonupoBaHue BbICOKONPOAYKTHBHBIX
CEIbCKOXO3SMCTBECHHBIX OPTraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpodmembl. MO —
FeHeTUYeCKU MOAU(DUIIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauu:

[optpetsr: H. U. BaBunos, . B. Muuypum, I'. /1. Kapneuenko, M. ®@. IBaHoB.

Tabmupel u cxeMbl: Kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenui», «llopoabl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHU», «OTnanéHHas
rubpuam3ammsy, «Paborer akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ounorexHonoruny, «Kiaerodnple KylabTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHWE U MEPEHOC
TE€HOB, XpPOMOCOM).

OO6opynoBaHue: MYJSKU IJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CebCKOX03sHCTBEHHBIC PACTCHUS.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHIXKEHHUSI CEJIEKLUU pPAacTeHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035CTBO, TA00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennoceiiky BO3HUKHOBEHMSI IBOJIIOLIMOHHOW TEOPHM. OBOJIIOLIMOHHAS Teopus U €€
MeCTO B OHoJoruu. BinsHue 3BOIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbctBa HBonmonuu. [laneoHToMOrMYECKHne: MOCIEI0BATENbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETONUCH, NIepexoanbie Gopmbl. buoreorpaguueckne: cxoncTBo
U paznnuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHEe: CXOJACTBA U pa3auuus 3MOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE, AHAJIOTMYHBIE, PYyAMMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJICTBO MEXAHU3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHMU3MOB.

OpomounonHass Teopuss Y. [lapBuna. IIpennocbuiki BO3HUKHOBEHHS JIapBUHHU3MA.
JBuokymiye Cwibl ABOMIOLMHM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUMBOCTb, OOppba 3a CylIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus sBostonun (CTI) u e€ 0oCHOBHBIE TTOJIOKECHHUS.

MukposBontonus. [Tonynanums kak eIMHALIA BUAA U SBOTIOLUN.

JBmwxyume cuibl ((hakTophl) BOJIOLUU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAs HM3MEHUYUBOCTh. [lomynsiuoHHbIe BOJHBI M JApeild reHoB. Wzomauus wu
MUTPALHSL.

EcrecTBenHbIii 0TOOp — Hamparisitonuii (aktop sBomonun. DopMbI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Tpumepsl nmpucrnocodaeHuit
y opranuzmMoB. ApoMop(h03bl U UIUOAJANTAIUH.

Bun wu BumoobOpaszoBanuwe. Kputepum Buma. OcHOBHble GOpMBI BHUI000pa30BAHMS:
reorpagpuuecKoe, 3K0JI0rHUECKOE.



MakposBomonus. DopMbl 3BOMIONUHN: (QUIETHYECKas,, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoOpaTumMocTh 3BOTIONHUN.

[Ipoucxoxnenue oT HECMEeNHUATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paJauarvs.
JdemoHcTpanmu:

optpetsl: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mrosmep, A. H. CeBepiios.

Tabmuuplt u cxembl: «Pa3BuTue opraHmueckoro Mupa Ha 3emie», «3apoabIIin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHHUE,
«EctectBenHblii  0TOOp», «MHOrOOOpasue COpTOB pacTeHuit», «MHoroobpasue Mopon
YKUBOTHBIX, «ITomynsiumy, «MyTauuoHHas U3MEHYUBOCTHY, «ApoMop(o3bI»,
«Mmmnoanmantanun», «OOmas aereHepanus», «/[Bmwkymme cuiabl 3Bomtonuny, «Kapra-cxema
Mapmpyta myremectBus Y. Jlapsunay, «bopbba 3a cymectBoBaHue», «lIpucmocobieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BaAHUEY.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOAOB U
ceMsiH, KosuteKkuus «[IpumMepsl 3alUTHBIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpaBJIEHUS HBOJIOLUNY», 00BEMHAs MoJienb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoJuleKiusi «DOpMBI COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MoJeb anmuiukanus «llepexkpéct XxpomMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butue Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaru GOpMBbI KPBUTHEB U OKPACKH Tea).

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(}OIOTUIECKOMY KPUTEPHION.

JlaGopatopnast pab6ora Ne 2. «OmnmcaHue TMPUCITOCOOJICHHOCTH OpraHu3Ma u €
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie.

JonayuyHble MpeACTaBICHUS O 3apOXKICHUU ku3HU. HayuHble TMmoTe3sl BOZHUKHOBEHUS
JKU3HM Ha 3emJyie: aOWoreHe3 W IMaHchepMus. XUMHUYECKas SBONIONUS. AOHOTCHHBIA CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHYECKOH 3Bomronuu. HadanpHble 3Tanel 6uonorunueckoit ssomonuu. ['unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHUE MPOTOKIETKU. [IepBhie KIETKH U HX
sBoItonns. OpMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pazgutne xu3HM Ha 3emsie 1o Hpam W nepuoaam. Karapxeid. Apxeickas u
npotepo3oiickas dpbl. Ilameozoiickas 3pa u e€ mnepuoasl: KEeMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKUH, NIEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajeoreHOBbIN, HEOr€HOBBIN, aHTPOIIOTCHOBBIH.

XapakTepucTuKa KIMMara M TIeoJIOTMYecKUX MmporeccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
PACTHTENFHOTO M KUBOTHOTO Mupa. Apomopdo3sl y pacTeHHU W KMBOTHBIX. llosiBreHwue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKoro MUpa Kak OTpa)keHue 3BOIMOUUHA. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIbI OPTraHU3MOB.

OBOJIIOIMSL  4YeJOBeKa. AHTPOINOJOrus Kak Hayka. Pa3Butrhe mnpeacTaBieHHl o
IIPOUCXO0XKICHUH YesloBeKa. MeToibl n3yueHus: antponorenesa. CxoAcTBa U pa3Inyus 4eIoBeKa
1 ’KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YEIIOBEKA.



Jewxkymme cwibl  (pakTtopsl) aHTpororeHe3a. HaciencTBeHHass HW3MEHUMBOCTHD U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HH, U3TOTOBJICHUE OPYIUil TPyla, MBILIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAIOMMUTEKH, UeEmOoBEK yMeNblH,
UYenoBek mnpsmoxondmuii, YenoBek HeaHaepTanbckuid, YenoBexk pasymubiid. Haxonku
HCKOMIAEMBIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PAaCHpPOCTPAaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHS.

Yenoseueckne packl. OCHOBHBIC OOJBINHME pachl: €BpOINEOUHAs (E€Bpa3Hiickasi), HETpo-
aBcTpajionHas  (dKBaTOpualibHAas), MOHTOJOHWIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
MPUCTIOCOOICHHOCTH TPEACTaBUTENICH YEeNOBEYECKMX pac K YCJIOBHSM CYIICCTBOBAHUS.
EnuncTtBo uenoBeyeckux pac. Kpuruka pacuzma.

JdemoHcTpanmu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunet u cxembl: «Bo3nukHoBeHue COIHEYHON CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHasi CUCTeMa OPraHUYecKOoro mMupay», «CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHUS
YeJloBeKa M UYelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHUYECKUX HaXOJ0K
IIPEAKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHenmne moau», «/lpesBHue moau», «llepsbie
COBpPEMEHHBIE JII0IN», «UenoBeueckne pachi».

O6GopynoBanue: My «l[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4OMNIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas Tabiauna,
KoyuteKus «DopMbl COXPaHHOCTH MCKOMIAEMBIX )KMBOTHBIX U PACTECHUI.

JlaGopaTopHble H MpakTHYecKHe padoThbi:

[Ipaxtruueckas padora Ne 1. «M3ydeHue MCKomaeMbIX OCTATKOB PacTCHUH M KMBOTHBIX B
KOJUTEKIIUSX.

DKCKypcusi «IBOJIIOIMUSL OPraHMYECKOTO MHUpa Ha 3emiie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBeIUeCKUI My3€il).

Tema 3. Opranusmbl U OKpYsKarOmias cpejaa.

DOKOJIOTHSI KakK Hayka. 3aJauyd W pas3/ielibl  3KOJIOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEIIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3yIIHas,  I[OYBEHHas,
BHYTpHUOpPraHU3MEHHasI.

Okonorndeckne (axropel. Kiaccudukamms skonorndeckux (pakropoB: abUOTHYECKHE,
OMOTHUYECKUE U aHTPOIOTEeHHBIC. J[elicTBHE HKOIOTHUECKUX (aKTOPOB HA OPTaHU3MEI.

AbGuotnueckue  (QakTophpl:  CBET, TEMIlEparypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOieHust OpraHu3MoB K JeHCTBUIO aOUOTHYECKUX (aKTOpoB. buonornyeckmue puTMsl.

buotnueckne ¢akropel. Buapl OHMOTHYECKMX  B3aUMOJACWCTBHUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomepaius, MyTyain3M, KOMMEHCATTU3M
(KBapTUPaAHCTBO, HAxXJEOHMYECTBO). AMEHCAIM3M, HEUTpaM3M. 3HadeHHE OMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XAPAKTEPUCTUKU monyasiuu. OCHOBHBIE TOKAa3aTeld MOMYJISUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MHUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoHcTpanmu:

optpetsr: A. I'ym6onbar, K. @. Pynwe, D. ['ekkens.



Tabmuipl n cxemsbl: kapta «l[Ipupogubie 30Hb 3eMany, «Cpeapl 0OMTaHUST OPTaHU3MOBY,
«Dotonepuoguszmy», «l[lonmynsiun», «3aKOHOMEPHOCTH pPOCTa YUCICHHOCTH TOMYJISIUAN
UHQYy30pUun-Typenbku», «lIuiespie nenmy.

JlaGopaTopHble  NpakTH4YecKHe padoThbi:

JlaGopaTtophnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHUI U3 pa3HBIX MECT
oOUTaHUSY.

Jlaboparopnas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktruueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIUN PAa3HBIX BUOB PACTCHUI.

Tema 4. CoolOuiecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypsl — OuoOLleHO3a:  BHJOBaf,
NpOCTpaHCTBEHHAs, Tpopuueckas (rmumieBast). Bunbl-nomuHanTel. CBsi3U B OHOIIEHO3E.

DKOJIOTHYECKUE cHucTeMbl (d9Kocuctembl). [loHsiTHe 00 SKOcHCTeMEe M OMOTEOIEeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEIYyLEHTHI.
KpyroBopoT BemecTB M MOTOK SHEPrHM B 3KOcUcTeMe. Tpoduueckue (IUILEBBIC) YPOBHH
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNd 3KOCUCTEMBbI: Omomacca,
OPOAYKLHMSI. OKOJOTUYECKHE TMHUpPaMUAbI: MPOAYKIUHU, YUCICHHOCTH, OuomMaccel. (CBoMcCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpETyJIsiius, pazputue. Cykueccus.

[Ipupoanble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOMHOIO WIH
MIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE DKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥YPpOOIKOCHCTEMBL. buonornueckoe u
X035ICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o omocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
JKuBoe BemectBo u ero (ynkmuu. OcobenHoctn Ouochepsl Kak ria00aTbHONH SKOCHCTEMEI.
JluHamuueckoe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB (Yrjepona, a3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHue NpUposl U yenoeuecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroitunBocTy 6uochepsl. OCHOBA pallMOHATIBHOTO YIPaBICHUs MPUPOJHBIMU peCypcaMu U UX
UCIOJIb30BaHue. JlocTiKeHus: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoncTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. M. Bepnanckuit.

Tabmuupr u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u cTpykrypay, «lIpupomHbie
coobmectBay, «llenmn mnuranus», «Ikonoruueckas nupamuiga», «buochepa u uenoBEK»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOro Jeca», «buorenos
BOl0éMAY, «ArpoueHo3», «lIpuMepHble aHTPOINOTEHHbIE BO3JEHCTBUS HA IPUPOAY»,
«BaxkHelmme MCTOYHMKU 3arpsi3HEHUs BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewuias
cocTapisitonas ouocdepnn», «DakTophl Aerpaganuu nousy, «IlapaukoBeril 3¢ dexT», «DakTops
PaZnoOaKTUBHOTO 3arpsi3HeHUs Onocgepbl», «Oomas ctpykrypa 6uocdeps», «PacnpoctpaneHue
XKHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpUpoae».

OGopynoBaHue: MOJIe/Ib-aIIIITNKALTIS «Tunununsie OHOILICHO3BI, repOapuit
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpeaurenw — BaKHEHIIHX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIMHM PpacTeHUHl U  KHUBOTHBIX,
IPUHAJIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro suaa, Kpachas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXpaHIEMbIX BUI0B PACTEHUH U KHUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COO, ycraHaBmuBarOTCs TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JaroIuMUCs IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METAMIPEIMETHBIM U
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3yIbTATOB OCBOCHHS Mpeamera «bHOJOrus» BBIICICHBI
CIIEAYIOIINE COCTAaBIIAIONIME: OCO3HAHME OOYYaIOUIMMMCS  POCCHHCKON  Ipa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOTPEENICHUIO,
HaJIMYUMe MOTHBAIMM K OOy4YyeHHIO0 OWOJIOTWH, LeJeHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXACHHIA JTMYHOCTA HAa OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPHUYECKHUX TPAAUILIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JESATENIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJM4Me SKOJIOTMYECKOro IPAaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH IIEJIU M CTPOUTH KU3HEHHBIC TUTAHEI.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS TpeaMmeTa «bHONorus» MOCTHraloTcs B EIUHCTBE
yueOHOM M BOCTIUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJBTYPHBIMH, UICTOPUUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B
o0I1iecTBe TMpaBWJIaMH M HOPMAaMHU MOBEJIEHHS M CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTAHUSI U CAaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3WIUU JUYHOCTH, MATPUOTHU3MA,
YBa)XEHUS K 3aKOHY U IPaBOMOPSAKY, YEJOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUsI, OEpEeKHOr0  OTHOIIEHHWS K  KYJAbTYpHOMY  HACJlEIUI0 W TPAAULIHIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickont denepaunu, MpUpOIE U OKPYKAIOLIEH cpee.

JIM9HOCTHBIE Pe3ylbTaThl OCBOCHHS Y4eOHOTO mpeameTa «BbHooTrsy TOJKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTh OOYYalOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHEHTalui, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJWIHOHHBIM IIEHHOCTAM POCCHICKOro  0OIIecTBa,
pacipeHne KU3HEHHOTO OIBITa M ONbITa JEATEIHOCTH B MPOLECCE pealn3alliil OCHOBHBIX
HaIpaBJIeHUI BOCIUTATEIbHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIMU  OOYYaromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO 4YJIeHA POCCUIICKOTO O0IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M 0O0A3aHHOCTEH, yBa)KEHHE 3aKOHA H
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIHLHOCTH MPU CO3JAaHUM y4eOHBIX MPOEKTOB,
pelIeHny y9eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITIOJHEHUN OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOI KU3HU U O0BSCHSATH €€

YMEHHE YYUTHIBAaTh B CBOMX JCUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3HBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLUATHHBIM
MOJIO’KEHUEM;



TOTOBHOCTb K COTPYIHHUYECTBY B IIPOILECCE COBMECTHOIO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3a/lay, YBAXXUTEJIHHOTO OTHOIICHUS K MHEHUIO
OIITOHEHTOB MPH 00CYKAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT'0 COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM ESTEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON TPasKIaHCKOW HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Poauny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHWE K NPHUPOAHOMY HACIEAMI0 M HaMATHUKaM MPHUPOABL,
JnocTHxkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
O1OJ0TUY, TOHUMAaHMsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

ujelHas yoex1EHHOCTh, TOTOBHOCTH K CITYKEHHIO U 3ammTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUMCKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3AAHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEeMEHHOMN *U3HU B COOTBETCTBUU C TPAAUIIUSIMHU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAS 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MIOHUMAaHNE SYMOLMOHAIIBHOTO BO3/ICMCTBUS AKUBOM NPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbBTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMaHWE W peayn3alus 30pOBOro u 0e30MacHOro o0pasa Ku3HU (3I0pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKHUX MPaBWI U HOPM, COAIAaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUA M HEMPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIS,
HAapKOTUKOB, KypEHU);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00He;

TOTOBHOCTb K aKTUBHOM J€SATEIBHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTD;



MHTEpEC K pa3nuyHbIM cepam mpodeccnoHanbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOp OymyIIe nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BAaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUSA
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUMN ISl OKPYKAIOLIEH CpeIbl;

0CO3HaHME TTI00ANBHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U IMyTel UX PeLICHHUs;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3Y4EHHH OMOJIOTMU 3HAHUS M YMEHUS
IpU pElIeHuH MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAHUEM (COOMIOEHNE
IpaBUJ MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUITUE JNCUCTBUM, MPUHOCIIIMX BpEI OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MpeapUHIMAaeMbIX
JICUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNIbTYpPBI, OIIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSIT HayKd M  OOIIECTBEHHON TMpaKTUKH, OCHOBAHHOTO Ha JUAIOre KYJIbTYp,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBU
MEXy JIFOJbMHU U TIO3HAHUS MUPA;

MOHUMaHue crenupukn OWOJOTUM KaK HayKd, OCO3HaHWs €€ poiau B (popMuUpOBaHUHU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/1aHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpEe KaK O eJUHCTBE NPUPOJBI, YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYMMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBUIIM3AIMH: 00eCTeYeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TIIOOAIBHBIX
HKOJIOTHUECKUX MPOoOIeM U obecreueH s Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUM OMOJOTHYECKHX 3HAHWUU B II€JIX MOBBIIICHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00yYarouuxcs, opMUpyeMOr TpU U3yYEeHUN OHOJIOTHHY;

MNOHUMAHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJydyaeMble 3HAaHUS JJIs aHalu3a M OOBSCHEHUs SBJICHUN
OKpY’KaIOIIer0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHHMH, YMEHHE JelaTb OOOCHOBAHHBIC
3aKJIIOYCHUsST Ha OCHOBE HAy4YHBIX (D)AaKTOB M HMMEIOLIIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS I peIICHUS
npo0JeM B peabHbBIX KU3HEHHBIX CHUTYalUsX;



OCO3HaHHUE IICHHOCTH HAyYHOH NESTEeNbHOCTH, TOTOBHOCTh OCYIIECTBIIATH NMPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSTENbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUS yueOHOro mpeamera «bHoOJOrus» BKIIIOYAIOT:
3HayuMble 71 (OPMHPOBAHMS MHPOBO33PEHMS] OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (hakT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEHUE, U3MEPEHHUE, SKCIEPUMEHT U JPYrHX), YHUBEpCAJIbHbIC
yueOHbIe JeicTBUS (TIO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECMEUUBAIOIINE
dbopMupoBaHre (QPYHKIIMOHATHHONH TPAMOTHOCTH W COIMAIILHON KOMIETCHIUH OO0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUTIIINHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble ydeOHbIe ACHCTBHS B IO3HABATEIbHOW U
COLIMAJIbHOM IIPAaKTHKE.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro o0Imero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBi1ageHNe YHHBePCAJIbHBIMH YU4eOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBATh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHaln3a,
CHHTE3a, CpaBHEHM, KiaccupuKaiuu, O0OOOIICHMS), PpaCKphIBATh CMBICT OHOJOTHUYECKHX
MOHSTHI (BBIIEATH HX XapaKTEPHbBIE MPU3HAKH, YCTAHABIMBATh CBS3H C JPYTHMHU MTOHATHIMH);

OTpEACNATh LEIN NeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH WX JOCTHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTHMYECKUE MOHATHUS JUIsl OObACHEHHS (AKTOB U SIBICHUU KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS] B pACCMATPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUMH Pa3HOTO pPoja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IUIaH pELICHUs MPOOJIEMbI ¢ YUETOM aHaIM3a UMEIOIIUXCSI MaTepUalbHbIX
¥ HEMaTEePUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIbTATOB MEJSAM,
OLICHUBATh PUCKU TOCJIEACTBUN JAESTEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH PAaOOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILUICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:



BJIAJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH, HABBIKAMU
paspeuieHuss mpoOieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB
pEIIeHUs TPAKTUIECKUX 3a]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHUS,

UCTIONIB30BaTh PA3JIUYHbIC BUIBI ACSITEIBHOCTH IO TIOJTYYCHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETAINU, TTPEOOPa3OBAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsIX, B TOM YHCJE IMPH
CO3aHUU YUEOHBIX M COI[MAIBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIIOYSBBIMU
TOHSATUSIMH U METOJAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4ll B 0Opa30BATECIIbHOW ACATEIHHOCTH W
YKU3HECHHBIX CUTYaIUsX;

BBISBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTAThH
THIOTe3y €€ pelleHHs, HaXOAWTh AapryMEHTHl JUIS J0Ka3aTelbCTBa CBOMX YTBEPXKJICHHIA,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJ€ PpCEHICHHS 3a7add pPe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISAITh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB IEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TEPEHOCHTh 3HAHUS B  T[O3HABAaTEIbHYID H  TPAKTHUUYECKYI0  0O0JacTH
KHU3HEICATESIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX YYCOHBIX MPEIMETOB;

BBIIBUTAaTh HOBBIC WJCH, MPEAJaratb OPUTHHAIIBHBIC MOIXOABl U PEUICHHs, CTaBHUTh
pOOJIEeMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHGPOpMAHH (TEKCTEe Y4EeOHOTo MOcoOus,
HAYYHO-TIOMYJISIPHOM JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAJIM3UPOBAaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (popm
NpeJICTaBIICHUS, KPUTUIECKU OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(GopMynHpOBaTh 3ampOChl M TMPUMEHATh pPa3IMYHBIE METOABI TPHU TOMCKE W OTOOpE
Ounonoruveckoil HHGOpMaIUU, HEOOXOAUMOU JIJIsl BBIIOJIHCHUS YU€OHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMPEACTaBICHUS OUOIOTHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTrOe);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KA4eCcTBE CpEICTBA MpH paboTe ¢ OMOJOTHYECKOM
UHpOpMaNMEeH: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MaTeMaTWYeCKHe 3HAKH M CHUMBOJIBI,
dbopmysel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACIIO3HABAaHUS U 3alIUTHl  WHGOpMANUM, HHPOPMAIMOHHOM
0€30MacHOCTH JINYHOCTH.

OgiaieHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBHUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAITUN BO BCEX c(epax KU3HU, aKTUBHO Y4aCTBOBAThH B JHAJIOTE
WIN JIUCKYCCHU TI0 CYIIECTBY OOCYKIAaeMOH TeMbl (YMEHHE 33JaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIBHO BBINIOJNHEHHS TMpeiaracMoil 3aJadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB TUAJIOTA WM TUCKYCCHH);



pacno3HaBaTh HeBepOalibHble CpeAcTBa OOLICHUS, MOHUMAaTh 3HAUYEHHE COLUATIbHBIX
3HAKOB, MPEINOCHUTOK BOSHUKHOBEHUS KOH(DJIMKTHBIX CUTYAIUi, YMETh CMATYATh KOH(MIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh Pa3UYHBIMU croco0aMu OOIIEHUS U B3aUMOJEHCTBHS, MOHUMATh HaMEPEHUs
OPYTUX JIOAEH, MPOSBIATh YBAXUTEIHLHOE OTHOLIEHHE K COOECEIHUKY U B KOPpPEKTHOU (opme
bopMyITUPOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJb30BAHHEM S3IKOBBIX
CPEIICTB.

2) coBMeCTHAsl IeITeJIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBUIYaTbHOU palbOTHI MpH
pemeHny 6MoIorudeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1auu;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIM € yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;

NpPUHUMATh LETU COBMECTHOM JESTeNIbHOCTH, OpPTraHU30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJAThH IUIaH JEHCTBUH, pACHPENCNSTh POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA M KAXKIOTO yYaCTHHKA KOMAaHJbI B OOIIUN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HIEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE TMOBEJACHUE B PANIMUYHBIX CHUTYaLUAX,
MPOSIBIISITE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITUATHBHBIM.

OBi1ageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU 1eiiCTBUAMM:

1) camoopranmu3anus:

UCIIOJIb30BaTh OWMOJIOTMUYECKHE 3HAHUS IS BBIABICHUS TPOOJIEM M WX pEIICHHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUI 1LIEJeBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIMKAaX IO OTHOIIEHUIO K XKMBOW NPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMEI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B OOpa30BATEIBHOM JESITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITh ITJIAH PEIICHUSI MPOOIEMBI C YIETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHUpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE,

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMU B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsM, BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3Yy/IbTATOB LEISIM;



BJIAJICTh HAaBBIKAMU ITO3HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX J€HCTBUI
1 MBICIIUTCJIBHBIX MTPOILECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMbI pe(l)HeKCI/II/I
JUISL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

MMPpUHHUMATDh CCGSI, IIOHHMMas CBOM HEAOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH;

Pa3sBUBATh CIIOCOOHOCTH OHUMATh MUD C MO3UIUU APYTroro 4€JI0BCKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammMbl COO mo 6uosioruu Ha 6a30BOM YpPOBHE
BKIIIOUAIOT criennpuyeckue s yaeOHoro npenMera «buonorus» HaydyHbIe 3HAHHS, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESATEIbHOCTH MO TOJYYEHUI0 HOBOTO 3HAHMS U MPUMEHEHHMIO 3HAHUN B Pa3iIMUYHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pEaJbHBIX MKU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C Ouonorueid. B
nporpaMMme peIMETHBIE Pe3yIbTaThl IPECTABICHEI 110 TOAaM O0YYCHUS.

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4yeOHoro mpenmera «buonorus» 6 10 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MeCTe U POJM OWOJIOTMM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPAMOTHOCTH YeNIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHHE OMOJOTHYECKMX TEPMHHOB M MOHATUMN: KHU3HB, KIIETKa,
opranusM, Merabosm3M (OOMEH BEHIECTB M NPEBpAIllCHHE JSHEPrHH), TOMEeoCTa3
(camoperynsiusi), YpOBHEBas OpTraHU3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOW3BEICHUE
(penpoayKiys), HACIEACTBEHHOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaraTh OMOJIOTHYECKHE TEeOpHH (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHas,
HEeHTpalbHasT JOTMa MOJEKYJsipHOW Owosorun), 3akoHel (I'. Mennens, T. Moprana, H. .
BaguioBa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. 1.
BagsuioBa), onpenensatb rpaHUIbl UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHHE BJa/IeTh METOJaMH HAay4HOTO MO3HaHUSA B OWOJIOrUU: HAOIIOJEHUE W ONUCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SBJICHUM, OpraHu3alnys ¥ MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBHDKCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHCHHE TOJNYyYEHHBIX PEe3YylIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IbI HA OCHOBAHUU NOJIYYEHHBIX PE3YJbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT M IYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BELIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOIO M SHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, M€i03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHINBHUIYAIbHOTO PA3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE TPUMEHSThH MOTYYCHHbBIE 3HAHUS i OOBSICHEHUS OMOJIOTUYECKUX MPOIECCOB U
SIBIICHUH, JJI TPUHSITHUS MPAKTUYCCKUX PEIICHUI B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTIeYeHUS
0€30MaCHOCTH CBOET0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOEHUS HOPM



rPaMOTHOTO TOBEJCHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCTIOJIb30BaHUsl JJOCTHKCHHI COBPEMEHHON OMONOTHH M OMOTEXHOJOTHH I PalMOHAIBHOTO
MPUPOIOTIONB30BAHUS;

YMEHHME pellaTh »JJIEMEHTAapHbIe TEeHEeTHYECKHE 3a/Jayd Ha MOHO- M JIUTHOpHAHOE
CKpEIlMBaHKE, CIEIUIEHHOE HACJIe0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS
JUTSL TIpEICKa3aHus HaClleZIOBAHUS TPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJHATH JIA0OpPAaTOPHBIE M MpPaKTUYECKHe paboThl, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM U JJabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOi MH(pOpMaIMK, HAyYHO-TIONYJSPHBIE MaTEPUalbl), ITHUYECKAE ACTIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, ONOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMONOTUYECKYI0O HMH(POPMAIMI0 W3 HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN anmapat OMOJIOTHH.

[IpeameTHBIE pPE3yNbTaTBl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUs, O BKJIA/I€ POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIEeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BU, TOMYJISIHS,
reHo(OHA, SBONIONWS, JBWXKYIME CHIbI ((aKTOpbl) 9SBOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa30BaHHE, OSKOJOTHYECKHEe (AKTOPhl, DSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJOrHUecKas nupamuia, OuoreoreHos, ouocdepa;

YMEHHE W3/araTh Owuonoruueckue teopuu (dBomonuoHHass Tteopuss Y. JlapBuHa,
CHUHTETUYECKAasl TEOPHs SBOJIOLNN), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiiieBoro cxoacTea K. M.
bapa, dyepenoBanusi riaBHBIX HampaBiieHH U myteil sBomonuu A. H. CeBeproBa, yueHus o
ouocdepe B. . Bepraackoro), onpeaensiTh TpaHUIbI KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIQJIeTh METOJaMH HAay4YHOTO MMO3HAHUs B OWOJIOTHU: HAOIIOJEHUE W ONMCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SBJICHUM, OpraHu3amus UM MPOBEICHUE OHOJOTUYECKOTO
9KCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX Ppe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpHUH U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIE TPU3HAKU CTPOCHHSI OMOJIOTUYECKIX O0OBEKTOB: BHIIOB,
NOMYNSIHMA, TPOAYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOreolEeHO30B U SKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS KOJOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMaX, aHTPONOTECHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX I[MKJIOB B
ouocdepe;

YMEHHE TPUMEHSThH MOJTYYCHHBIEC 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX TPOIECCOB U
SIBIICHUH, JJI1 TPUHSITHS MPAKTUYECKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTeYeHUS
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TIOBEJCHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HEeO0OXOIUMOCTH



MCIIOJIb30BaHUs JIOCTUKEHHUM COBpPEMEHHOM OouoIoruu IE paloHaIbHOTO
IPUPOJIONIOIB30BAHMUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTHMYECKHE 3a/lauM, COCTABIISATH CXEMBI IepeHoca
BEIIIECTB 1 YHEPTHUH B IKOCHCTEMaxX (111U MMUTAHMUS ),

YMEHHE BBIMOJHATH JJAOOpATOpHbIE U MpPAaKTHUYECKHE padOThl, COOMIOATh MpaBHa MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh MHPOPMALUIO OHOJOTHYECKOTO
COJIepKaHusl, BKIJIIOYAIOLIYIO TICEBJOHAYUYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOM HWH(OpMaNK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), paccMaTpuBaTh TJIOOATBHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJIbKUX HCTOYHHKOB, TPaMOTHO HCIIOJIb30BATh
NOHSATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoimnuecTBo yacos
HaumeHoBaHMe pa3/iejioB U TeEM daekTpoHHbIe (U(pPOBbHIE)
Ne ni/m Konrtpoabnbsie IIpakTnueckme
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIE CUCTEMBI U KX OpraHu3aus 1 1 https://m.edso00.ru/5ST7SVKFTX
3 XUMHYECKUI COCTAB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWWOIJEO
4 KuszHenesaTeabHOCTh KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
P
5 AIMHEONCCHIC | MEAMBIYAIRHOS 5 1 https://m.edsoo0.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBEHHOCTD 1 HSMCHTIHBOCTD 10 2 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHUu3MOB
C .0
7 CIICKIHA OPTAHHIMOB. LICHOBH 1 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PeszepBHoe Bpemst 1 1 https://m.edsoo.ru/FDBO8R36J
OBILEE KOJIMYECTBO YACOB I10 34 3 4

[NPOTPAMME




11 KITIACC

KoimnuecTBo yacos
HaumeHoBaHme pa3iesioB U TeM daekTpoHHbIe (U(POBbHIE)
Ne /i Konrpoabnbsie IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
1 DBOIIOIIMOHHAS OUOIOTHS 9 1 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHHE M PAsBUTHE HHSHH Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emuie
3 Opranu3Mbl 1 OKpyKarolas cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 QODIIECTBA I SKOTOTHICCIHE 9 https://m.edsoo0.rt/WXWAVSS6F
CUCTEMBI
5 PesepBHOE Bpems 2 1 https://m.edsoo.ru/T3R3IFWNON
OBUIEE KOJIMYECTBO YACOB I10 34 5 25

[NPOT'PAMME




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoTsI

Jara
U3yYeHHs

JJIeKTPOHHBbIE N (POBHIE
o0pa3oBaTe/bHbIE PeCypChl

buosorus B cucreme Hayk

3.09

https://m.edso0.ru/O2T4D1UI5

MeToabl mO3HaHU KUBOU
npuponsl. [IpakTuueckas
pabota Ne 1 «Mcnons3oBanue
Pa3IMYHBIX METOJIOB MPH
W3YYCHHH OUOJIOTUYECKUX
O0OBEKTOBY

0.5

10.09

https://m.edso0.ru/GAB23860W

buonornyeckne CHCTEMEL,
MMpOoHCCChl U UX U3YUYCHUC.

CraproBast KOHTpOJIbHas paboTa

17.09

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Bona u MmunepanbHble cOMU

24.09

https://m.edsoo.ru/L17LJ590V

benku. CocraB u cTpoeHue
0eNKoB

01.10

https://m.edsoo.ru/V33INUW5SW

depMeHTHI — OHOJIOTHYECKUE
karanu3aropsl. JlabopartopHas
pabota Ne 1 «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe
aMIJIa3bl WIIH KaTaJasbl)»

0.5

8.10

https://m.edsoo.ru/VBPPPBGCD

VYriaeBoasl. JIunuast

15.10

https://m.edsoo.ru/OJ7NFITI5

Hykneunoseie kucinorsl. ATD

22.10

https://m.edsoo.ru/WOELRA9B3




HCTOpI/IH " MCTOABI U3YUCHUA
kietku. Knerounas teopust

5.11

https://m.edsoo.ru/JXQMJOGM3

10

Kietka kak mieroctHast JKuBasg
cucreMa

12.11

https://m.edsoo.ru/ XDCLRAF1Q

11

CtpoeHne 3yKapuoTHYECKOM
kietku. JlaboparopHas padota
No 2 «3yuenue cTpoeHus
KJIETOK PAaCTEHUM, )KUBOTHBIX,
rpuboB u OakTepuii noxa
MHUKPOCKOITIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTHCAaHUE»

0.5

19.11

https://m.edsoo.ru/KZ01W5LJY

12

OOMEH BELLECTB WA
MeTa00IU3M

26.11

https://m.edsoo.ru/LOB3I3XYZ

13

dotocunTes. XeMOCHHTES

3.12

https://m.edsoo.ru/V882FDGSF

14

DHepreTuvecKuii 0OMeH

10.12

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHEIN UK KIETKH.
Henenune xiaetku. MuTos.
Jlaboparopnast pabora Ne 3
«Habnroaenne Mmurosa B
KJIETKaX KOHUYMKA KOpEeIlKa
JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

17.12

https://m.edsoo.ru/COINPWLF4

16

Buocunres Oenka. Peakuus
MaTPUYHOTO CHHTE3a

24.12

https://m.edsoo.ru/540F4L77W

17

Tpancsius — OUOCHHTE3
OeJka

14.01

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie popMbl )KU3HU

21.01

https://m.edsoo.ru/9PGS5FAJB




— BUPYCHI

19

DopMBbI pa3MHOKEHHUS
OpraHu3MoB

28.01

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

04.02

https://m.edsoo.ru/SNUXK0X86

21

OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KIJIETOK.
Ormi010TBOpEHHE.
Jlaboparopnast pabota Ne 4
«M3ydeHune cTpoeHHsI MOJTOBBIX
KJICTOK Ha TOTOBBIX
MUKPOITpenapaTax»

0.5

11.02

https://m.edsoo.ru/C29L4DXBS

22

NunuBunyansHOE pa3BUTHE
OpraHu3MOB

18.02

https://m.edsoo.ru/MA4T8L5SAD

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
HU3MCHYUBOCTHU

25.02

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeJ0BaHHS MPU3HAKOB.
MoHorubpuaHOe CKpeluBaHue

4.03

https://m.edso0.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIIUBaHUE.
3aK0H HE3aBUCHUMOT'O
HaCJIe0BaHMS IPU3HAKOB

11.03

https://m.edsoo.ru/YSNANQ65V

26

CuemnieHHOE HacJe10BaHNE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHTHOTO
Y TUTHOPHUTHOTO CKPEUTHBAHUS
y Ip0o30(HUITBI HA TOTOBBIX

0.5

18.03

https://m.edsoo.ru/P2SQ5ZGN2




MUKpOIpenaparax»

27

T'enetuka noma. Hacinenosanue
HpI/I3HaKOB, CIICIIJICHHBIX C
I1I0JIOM

25.03

https://m.edso0.ru/3GYGV47YM

28

N3MeHUYnBOCTb.
HenacnencrseHnas
M3MEHYUBOCTH. JlaGopaTtopHas
pabota Ne 6. 3yuenue
MoaU(pUKAITMOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psifia U
BapHUAIMOHHON KPUBOI»

0.5

8.04

https://m.edsoo.ru/M3IMHUK2VV

29

Hacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 Mytanui
y 1p030(HIIBI Ha TOTOBBIX
MUKpOITpenapaTax»

0.5

15.04

https://m.edsoo.ru/VWT70DZ8R

30

I'eneTuka uenoBeka

22.04

https://m.edso0.ru/XU9SFS3GA

31

PesepBHbIil ypok. O600611eHIE
o Teme «HacnencTBeHHOCTh U
M3MEHYHUBOCTH OPTaHU3MOBY

29.04

https://m.edsoo.ru/E2IXRS2EB

32

[IpomexxkyTouHnas arrectauus
Bcepoccuiickas npoBepoyHast
paboTa/ rogoBasi KOHTPOJIbHAS
paborta

6.05

https://m.edsoo.ru/3128P31.98

33

[IpomexxkyTouHnas arrectauus
Bcepocculickas npoBepodHas
paboTa/ rogoBasi KOHTPOJIbHAS
paborta

13.05

https://m.edsoo.ru/JSK3Q6W0J




34

Cenekius Kak HayKa U MpoLece
MeToabl ¥ TOCTHXEHUS
CEJIEKIIMU PACTEHUM 1
JKHBOTHBIX BHOTEXHOJIOTHS KaK
OTpacib MPOU3BOICTBA

20.05

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypcChl

DBOITIOLNA U METOEI €6
U3y4YeHUs

3.09

https://m.edsoo0.ru/6KWQI9KBKU

Uctopus pazsutus
MIPEICTABJICHUH 00 IBOJIIOITIHI

10.09

https://m.eds00.ru/0SWC47SSX

MuKpo3BOIIOLUSA

17.09

https://m.edsoo.ru/TOFAUE4ZP

[Momynsiust Kak 3JeMeHTapHas
€IMHUIIA BUJA U YBOJIIOIIH.
Jlaboparopnas pabota Ne 1
«CpaBHEHHE BUJIOB 10
MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

24.09

https://m.edsoo.ru/D3UCLTSOF

Bxonnas koHTpOJIbHAs paboTa

01.10

https://m.edsoo.ru/3EH6CNOWI

JBrKy1MEe CHIIBI
(a;memeHTapHbIE PaKTOPHI)
sBostonuu EcrecTBeHHBIN OTOOD
1 ero Gopmel

8.10

https://m.edsoo.ru/DY32BUDOO

Pe3ynpTatel aBOIIOLMNA:
PUCTIOCOO0IEHHOCTh OPTaHU3MOB
1 BUI000pa30BaHUeE.
JlaGopaTtopnas pabora Ne 2
«Onucanne npucrnoco0IeHHOCTH
opraHu3Ma 1 €€ OTHOCUTEIILHOTO
Xapaxkrepay

0.5

15.10

https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u mytu

22.10

https://m.edsoo.ru/PI1FIOYV3




MaKpO3BOJIOLUA

HeobGpatumocTts 3BOSIOIAH

5.11

https://m.edsoo.ru/CLA9VC5JJ

10

Ucrtopus xu3nu Ha 3emiie u
METOABI €€ N3YUEHUS

12.11

https://m.edsoo.ru/MJYY IMVX7

11

I'unioressl mpoucxoxAEHUA
JKU3HU Ha 3eMiie

19.11

https://m.edsoo.ru/EKNHXBOS2

12

PasBurtue xxu3Hu Ha 3eMiie 1o
Jpam | mepuoaam

26.11

https://m.edsoo.ru/ECINSTF62

13

OCHOBHBIE JTAIIbI 3BOJIIOIIUU
PACTUTENILHOTO U )KUBOTHOT'O
mupa. [IpakTudeckas padora Ne
1 «M3y4yeHue nckonaeMbIx
OCTaTKOB PAaCTeHUH U )KMBOTHBIX
B KOJIJICKIIUAX»

0.5

3.12

https://m.edsoo.ru/7K1LYO0SCT

14

CoBpeMeHHas cuctema
OpraHUYECKOT0 MHUpa

10.12

https://m.edsoo.ru/ WSEXNIYAK

15

OBOJIOLUS YEIOBEKA
(anTpomorenes)

17.12

https://m.edsoo.ru/ADV3JERUE

16

JBwxymme cuibl (pakTops)
aHTpOIIOTeHEe3a

24.12

https://m.edsoo.ru/D7JZMBYPQ

17

OCHOBHBIE CTaAUH DBOIIOLINHU
JenoBeKa

14.01

https://m.edsoo.ru/14G19MQ4K

18

Yenoseueckue pacsl U
IPUPOJIHBIE aJalTAllUM YEJIOBEKA

21.01

https://m.edsoo.ru/XL7QKC5PK

19

Peseprubriil ypok. O6006111eHIE
o TeMe «Bo3HUKHOBEHME U
pa3BUTHE KU3HU HA 3eMIIe

28.01

https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOTHSI KaK HayKa

04.02

https://m.edsoo.ru/K46KON561




21

Cpenpl oOuTaHus 1
9KOJIOTHYECKHE (PaKTOPHI

11.02

https://m.edsoo.ru/DCOIEUIC9

22

AbGuotnueckue GakToOpHbI.
Jlaboparopnas pabota Ne 3.
«Mopdoomnoruueckue
0COOEHHOCTH pacTeHUi u3
pa3HBIX MECT OOUTAHUSI.
JlaGopaTtopnast pabota Ne 4.
«BnugHue cBeTa Ha POCT U
pa3BUTHE YSPEHKOB KOJIEyca»

0.5

18.02

https://m.edsoo.ru/G7NF3P1NM

23

Buotnueckue haxkropsl

25.02

https://m.edsoo.ru/A6ZEMGNQR

24

DKOJIOTUYECKHE XapaKTEPUCTUKU

nonyisanuy. [Ipakruueckas
pabota Ne 2 «ITomcuér
IUIOTHOCTHU MOIMYJISIIUMA pa3HbIX
BUJIOB PACTCHUI»

0.5

4.03

https://m.edsoo.ru/X42J6 ABRN

25

Coo01iecTBa OpraHu3MOB —
OHOIIEHO3

11.03

https://m.edso0.ru/0T2K1PNGZ

26

DKOJIOTHYECKUE CUCTEMBI
(3KOCUCTEMBI)

18.03

https://m.edsoo.ru/SILIRWZMR

27

OCHOBHBIE TTOKa3aTeIIn
3KOCHUCTEMBI. DKOJIOTHUSCKHE
nupamuabl. CBOKCTBA
skocucteM. Cykueccus

25.03

https://m.edsoo.ru/NSTEWOGPE

28

IIpupoaHbIE 3KOCUCTEMBI

8.04

https://m.edsoo.ru/ WIDMMUBC5

29

AHTpOHOFeHHBIe 9KOCHCTEMbI

15.04

https://m.edsoo.ru/ WRS65U3WC

30

Buocdepa — rnobanbhas
JSKOCHCTEMA 3eMIIn

22.04

https://m.eds00.ru/2X1VG5Q18




31 Hrorosas kKoHTpoOsIbHAs paboTa 1 29.04 https://m.edsoo.ru/V5JT6B38Z
3aKOHOMEPHOCTH

32 CymecTBoBanH Onochepe! 1 6.05 https://m.edsoo.ru/HXCDHPXDJ
UYenoseuecTBo B buochepe
3emiu

33 Sj;g;gzzzigza}me fpHpoLst | 1 13.05 https://m.eds00.ru/187G37606
Peseprubriil ypok. O606111eHIE

34 TteMbl «Coo01iecTBa u 1 20.05 https://m.edsoo.ru/SW5XCF3K6
9KOJIOTHYECKHUE CUCTEMBD)

OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI POrPaMMBbI CpeIHero 001ero 0opa3oBaHus

CdopMHUpPOBAaHHOCTH 3HAHMM O MECTE M POJIM OHUOJOTHU B CHUCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAaYK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOU KapTHUHBI MHUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ovonorny; (QyHKIMOHAIFHONW TPAaMOTHOCTH YEJOBEKa JUIS PEIICHHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHUE OMOJIOTMYECKUX TEPMHHOB U
MOHATHUH: XKU3Hb, KJIETKA, OpPraHu3M; MeTa0oIn3M (OOMEH BEIIECTB U
IIPEBpALLEHUE DHEPrHMM), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alysl *KUBBIX CUCTEM, CAMOBOCHPOM3BEACHUE (PENPOAYKLHUs),

HACJICACTBEHHOCTb, UBMCHYNBOCTB, POCT U Pa3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPUH (KIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menngens, T. Moprana, H.1. Basunosa) u
yueHus (0 IEHTpax MHOrooOpasusi M TNPOUCXOXKICHHS KYyJIbTYPHBIX
pactennii H.M. BaBuinosa), onpenenars rpaHUIlbl X IPUMEHUMOCTH K

JKHUBBIM CHCTEMAaM

YMeHue BIafeTh METOJAaMH HAYYHOTO TIO3HAHHWsS B OHOJOTHUH
(HaOnrofeHre M OMNMCAHUE JKUBBIX CHCTEM, IMPOILIECCOB U SIBICHUIA;
OpraHM3ainusi ¥ MpOBeJeHHE OMOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISIBICEHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX MOHSATHI, TEOPUHl U 3aKOHOB; YMEHHE

ACJIaTh BBIBOJbLI HA OCHOBAHUU MMOJTYYCHHBIX pe3yJII>TaTOB)

VYMeHue BBIACTATH CYIIECTBEHHBIC TMPU3HAKH BHUPYCOB, KIIETOK
MPOKApUOT H JYKAPUOT, OJHOKIETOUYHBIX H MHOT'OKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH  TMpPOILIECCOB OOMEHa  BEIIeCTB U
OpEeBpAIICHHUs] SHEPIUU B KiIeTKe, (OTOCHHTE3a, IUIACTHYCCKOTO H
JHEPreTUYeCKOro  OOMEHa,  XeMOCHHTE3a,  MHUTO3a,  Meho3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHU, HHAWBUIYAJIbHOT'O Pa3sBUTHUA

OpraHusma (OHTOI'€HE3)




YMenune NNPUMCHSITH MOJIYUCHHBIC 3HaHUA JJIA 00BACHEHHS

OMOJIOTUYECKHUX TMPOIECCOB U SIBJICHHMA, JJIS MPUHSATUS MPAKTUICCKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ecredeHus1 0€301acHOCTH
CBOETO 3JIOPOBBS U 3I0POBBSI OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJACHUS B MIPUPOTHOM

OKpYyKaroleun cpene;

ITIOHUMAaHHEC H606XOI[I/IMOCTI/I HUCIIOJIb30BaHUA IIOCTI/I)KCHI/IP'I

COBPEMEHHOW OMOJOTMH W OHOTEXHOJIOTHH JJisi PaIlMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJauyd Ha MOHO- U
IUTUOPUIHOE CKPEIIUBAHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpEaACKa3aHus

HACJIE0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH J1Ia0OpaTOpHble M NpPaKTUYECKHe paboTHl,

coOmoiaTh mpaBWjia TpH padoTe ¢ ydeOHBIM U JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHUECKH OLIEHUBATh U UHTEPHPETUPOBATH HHOOPMALUIO
OMOJIOTMYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUSA
U3 pa3nuuHbIX ucTouHuKoB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHaIbl);
STHYECKHE AaCMeKThl COBPEMEHHBIX HCCIEAOBAaHUI B OHOJIOTHH,

MeaunyHe, OMOTEXHOJIOTHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast 6roIoTHYECKy0 HHGOPMAINIO U3 HECKOJIbKUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSITHHHBIN arrapar OMOJIOrHU

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPpaMMbl CpeIHero o0mero o0pa3oBaHus

CdopmupoBaHHOCT 3HAHUKH O MECTe U POIH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAaYK, B (POPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOW KapTHHBI MHPAa W HAYYHOTO MHPOBO33PEHHS; O
BKJI/IE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiornu; (QYHKIIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHue pacKpbiBaTh COJEpKaHHWE OWMOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BHJI, TOMYJISIUSA, TeHOMOH, SBOJIONHUS, IBIKYIIHUE CHIIBI




(paxropsr) IBOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, HKOJIOTUYECKUE (bakTopsl, AKOCHUCTEMA,
MIPOYIICHTHI, KOHCYMEHTHI, PEIyLIEHTHI, Uenu  MUTaHHA,

AKOJIOTUYECKas MUpaMKIa, OMOTeoIieH03, Onocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOPUH (IBOJIIOLMOHHAsS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojelieBoro cxonacrtsa K.M. bapa, uepenosanus
IJIaBHBIX HampasiaeHud u myrei sBomonuu A.H. CeBepuosa, yueHus o
omochepe B.M. Bepnaumckoro), ompenenasTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HabnroficHHEe W OMKCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHHUIA,
OpraHm3aiyisi ¥ TMpOBEACHHE OHOJOTHYECKOrO  SKCIIEPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3BI; BBISIBJICHUE 3aBUCHAMOCTH  MEXKIY
HCCIEAYEeMbIMUA BEJIUYMHAMH, OOBSICHEHUE TOJTYyYEHHBIX PE3YNIhTATOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUW, TEOPUH M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbLI HA OCHOBAHUU MMOJTYYCHHBIX pe3yJIBTaTOB)

YMmenune BBIJCTIATH CYHICCTBCHHBIC IMIPpHU3HAKU CTPOCHUMA
OMOJIOTUYEeCKUX  OOBEKTOB:  BHJOB, MOMYJISIIMUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEAYIIEHTOB,  OHOTCOIICHO30B M  JKOCHUCTEM;
0COOCHHOCTH POIIECCOB HACJIeICTBEHHOMN U3MEHYMBOCTH,
€CTECTBEHHOTO  O0TOOpa, BHI000pa30BaHMs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI,
MepeHOCca BEIIECTB M MOTOKA SHEPTUH B SKOCHCTEMaX, aHTPOIIOTCHHBIX
U3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIECTB U

OMOTCOXMMHUYECKUX ITHKIIOB B Onocdepe

YMmenune NNPpUMCHSITH MOJIYYCHHBIC 3HaHUA JJIA OGBHCHGHI/IH
61/IOJIOF MYCCKUX IMPOLECCCOB U SIBJIGHPIP'I, AJI TIPUHATUSA TPAKTUICCKUX
pelIeHnit B MOBCEAHEBHOW JKU3HHU B LIEJIAX o0ecneueHus: 6€30MacHOCTH
CBOETO 3/10POBbsI U 3JI0POBbSI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHNS HOPM
rPpaMOTHOTO MOBEAEHUA B  OKPYXAIIEH NPUPOAHON  CpeEXE;
IIOHHMMAaHHC HGOGXOI[I/IMOCTI/I HUCITIOJIB30BaHUA IIOCTI/DKGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aaa4n, COCTaBJIATHb

CXEMBbI IIepeHOca BEIIECTB U SHEPTUHU B IKOcHCTEMax (LN MUTaHNUs)

YMeHHe BBIONHATH JIA0OpAaTOpHbIE H  TpPaKTUYECKHEe padoTHl,
coOmoaTh TpaBuWjaa Tpu padboTe ¢ y4eOHBIM H Ja0OpPAaTOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHHBATh M HWHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/ICPKaHMs, BKIIOYAOIIYIO TICEBIOHAYUYHBIC 3HAHUS

W3 pa3NMuuHbIX UCTOYHUKOB (CMMU, HaydHO-TTONYJIIpHBIE MaTepUAIb);

? paccMaTpuBaTth ro0anbHBIC AKOJIOTUYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
VYMeHue co3aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHHS,
10 0000111as1 GHOIIOTHYECKYI0 UH)OPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OHOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

buonorusa kak Hayka

1.1

buonoruss — Hayka o »xuBoW mnpupozae. Pons Ouonormum B (opmMupoBaHUU

COBPEMEHHOM Hay4YHOH KapTHHBI MUpa. CucTeMa OHMOIOTHYECKUX HAYK

1.2

Meroasl MO3HAHMS >KUBOW NPHPOIBI (HAOTIONEHHE, SKCIEPHMEHT, OIHMCaHHE,
U3MEpeHue, KiIacCupUKalMs, MOJEIUPOBAaHUE, CTaTHCTUYecKas o00paboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U MX opraHu3anusa

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak mMpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHuzalii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKHH, KIIETOYHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUOBOM, SKOCUCTEMHBIN, OMOC(EepHBIH

XUMUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XUMHUYECKHUE DJIEMEHThI: MaKpOAJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u  wmuHepanbHbie BemiecTBa. DyHKIuUM BOABl |

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Ho,unepxcaHHe OCMOTHYECKOr0 OanaHca

3.2

benku. CoctaB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHuMble W 3aMEHUMBIE AMHHOKHUCIIOTBL. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornmueckue
¢byHKIMN OETIKOB.

depMeHTHl — Ouojoruyeckue kKatanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
eHTp, cyocrpartHas crenuduanocts. Kodepmentsl. Buramunbl. Otiandus

(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

3.3

VYrieBonpl: MOHOCaxapuasl (TJIIOKO3a, prb03a M JI€30KCUpU003a), IHcaxapuabl
(caxapo3a, JlakTo3a) W TMOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJITI0JI03a).
Bbuonornueckue GyHKINHU YIIIEBOIOB.

Jlunuael:  TpurmMuepuasl, — crepounsl,  ¢dochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBolcTBa. buonormdeckne ¢GyHkmuu JmnuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIUIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JIHK. Crpoenne u ¢ynkuumu PHK. ATO:

CTpoeHUE U (PYHKIIMH

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHs KIETOK

3.6

Krnertka kak menmoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMOpaHa, moiyiekyasl JIHK kak renernueckwii ammapar, cuUcTema

cuHTe3a Oelka

3.7

Tunsl KJIETOK: dyKapuoTHuyeckas U nmpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapUOTHUECKOM  KieTKku. Knerounas creHka Oakrepuii. CtpoeHHE
AyKapuOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >XUBOTHOU U

IpUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX
¢byukiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkimu. L{utonnasma u eé
opranousipl. OTHOMEMOpaHHBIE OpPraHOWIbl KJIETKH: SHAOIIIa3MaTHYEeCKasi CETh
(OIIC), ammapar ['ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxoxkaeHne MUTOXOHAPHM W IUIacTui. Bunibl
wiactua. HememOpaHHble OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OpraHOUI10B KJIEeTKU. BriroueHus

3.9

Anpo — perymsatopHbii 1meHTp kKieTku. CTtpoeHue sapa: suepHas o00JI0YKa,

KapuoIlla3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KIETKE

H(HSHGI[GHTGJ’IBHOCTB KIICTKHN

4.1

OOmeH BemiecTB, WIM METa00au3M. ACCUMUIIANUA (TUIACTUYECKHH OOMEH) H
TUCCUMIIISALINS (PHEPreTHUeCKUd OOMEH) — JBE CTOPOHBI €AMHOIO IMpoliecca
MeTabonu3Mma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHblid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

dorocunTte3. CBeToBas U TeMHOBas (aszbl GporocuHTe3a. Peakuuu hoTocuHTE3A.
OddexktuBHOCTL (hoTOCHMHTE3a. 3HAUeHUE (POTOCHUHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS] €ro
IIPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XemocuHTe3. XEMOCHHTE3UpYIIIne OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKU3HU Ha 3emiie

4.3

DHepreTU4ecKuii OoOMEH B KJETKe. PaciieruieHne BeIIECTB, BBIJCICHUE H
AKKyMYyJUPOBaHUE DHEPTUM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe OKHCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMeHa

4.4

Peakiiuu marpuunoro cuntesa. ['enerndeckas nnpopmauus u JJHK. Peanuzamms

TeHEeTHYECKOW WH(popMalnuu B KieTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.




Tpanckpunuus — marpuunbsiii cunre3 PHK. Tpancnsmus — O6uocunte3 Oenka.

Konuposanue amuHokucaoT. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BHUpYCHL. Mcropusi oTkpeitust BupycoB (/1.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepnodarn. bone3Hum pacTeHWil, XKUBOTHBIX W YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunmra yenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacmpocTpaHEeHUS BUPYCHBIX 3a00JICBaHII

PasmHuoxenue u WHAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslif 1WKI, WIM JKU3HEHHBIM IWKI KieTku. HWMHTepdaza um muTo3.
[Tpouieccrl, mporekaromue B uHTepdaze. Permmmkaius — peakiuss MaTpUIHOTO
cunte3a JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIM HAa0Op — KapHUOTHIIL.
JlumiouHBI W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[utonornyeckue OCHOBBI Pa3MHOXEHUS W HWHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierku — wmuto3. Cragum muto3za. Ilporecchl, mpoucxoasume Ha

PAa3HBIX CTaAUAX MUTO3Aa. buonornueckuii CMBICII MUTO3a

52

®opMbI pa3MHOKEHHsI OpPTaHU3MOB: Oecrojoe W ToJioBoe. Buubl Oecrosoro
pPa3sMHOXKEHHUS: [EJIEHHE HaJBOE, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CIOopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUEC OJId CCICKIUN

53

[TooBOE pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOTO.
Meito3. Cramumu Meio3za. Ilpoueccel, mpoucxonsiiye Ha CTaausIX Meio3a.
[ToBenenue xpomocom B MmeHo3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYEHNE MEN03a

5.4

["amerorenes — mporecc oOpa3oBaHMsI MOJIOBBIX KJIETOK Y KUBOTHBIX. [lo0BbIE
KeJle3bl: CeMEHHUKH U AUuYHUKU. OOpa3oBaHHE M PAa3BUTHUE IMOJIOBBIX KIETOK —
raMmer (CrepMaro30u, SUIEKIeTKa) — criepMaroreHe3 u oorere3. OCOOEHHOCTH

CTPOEHUS SIMIEKJIETOK U criepMaTo30ua0B. OmnogorBopeHue. [lapreHorenes

5.5

NunuBunyanpbHOoe  pasBuTtHe  (OHTOreHEe3).  OMOpHOHAIbHOE  Pa3BUTHE
(ambOpuorenes). Dtanbl SMOPHUOHAIBHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuoHansHoe paszputue. Turbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TPsAMOE, HEMpsiMoe (TMYuHOYHOE). BrusHue
Cpedbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJIe,Z[CTBeHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpenmer u 3agaun resetuku. Vcropus pasButus reHeTuku. Bxiag poccuickux
U 3apyOexHBIX YUEHBIX B pa3BUTHUE TEHETUKU. MeTonbl TI'eHETUKU
(TuOpUAOIOTUUECKHIH, [IUTOTCHETUYECKUH, MOJICKYJISIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHEeTHYeCKHEe MOHATHS. [ eHeThuueckas CUMBOJIMKA, UCIOIb3yeMasl B

cXeMax CKpeLlUBaHUI

6.2

3aKOHOMEPHOCTH HAacCJE€AOBaHUs MPU3HAKOB, ycTaHOBIEHHbIEe [. Menpaenem.
MoHOTHOpUIHOE CKpeUIMBAaHUE. 3aKOH eIUHO00paszus THOPHIOB TIEPBOTO
nokosjeHus. [lpaBuiio [IOMUHUpPOBaHHA. 3aKOH pPACHICIUICHHS] TPU3HAKOB.
I'umore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBaHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHATU3UPYIOIIEe
ckpeuuBanue.  Mcmonp3oBaHWE — AQHANM3UPYIOMIETO  CKPELIUMBAHUS — JJiA

ompeeeHUs] TEHOTUIIa 0CO0U

6.3

CueruieHHoe HacjenoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeOBaHWIO TeHOB. HapymieHue CIETUIeHHsT TEHOB B pe3yjbTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OINpeeTeHUE IMoja. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE M TeTeporaMeTHhIe OpraHu3Mbl. HacnmemoBanue

IMPU3HAKOB, CICIUICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. BuABI M3MEHYMBOCTH: HEHACICACTBEHHAs M HACJICICTBECHHAS.
Poner  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKATMOHHOW H3MEHYMBOCTUA. BapHalmoHHBIM psg W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. Koind4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wWiM TEeHOTUIHMYECKas, W3MEHYUBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTh. Meiio3 W TMOJNOBOW TMpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTalMoHHasT W3MEHYUBOCTh. Kitaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHbBIE, T€HOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEICTBEHHON n3MeHunBocTH H.1.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKH
4eJI0BEKA: reHeaIOTHYeCKHH, OJIM3HEIOBBIH, LIUTOT€HETUYECKUI,
OMOXMMHUYECKUH, MOJEKYyIIpHO-TeHeTHYecKuid. CoBpeMeHHOE OmpeieieHue
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
rmomonipto I1I[P-ananm3a. HacmenmcrBenHble 3a0ojieBaHUs 4YeIOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIIEACTBEHHOW MPEIPaCIIONIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTuyeckue W TEeHEpAaTUBHBIE MyTauuH. [IpUHIMIBI 310pOBOTO




o0Opa3a J>KU3HHU, JAWATHOCTUKH, MPOQWIAKTUKA U JICUECHHS TEHETHYECKHX
6one3nell. MennKo-reHeTH4eckoe KOHCYJIbTUPOBAHHE. 3HAUECHHE MeIUIIMHCKON

IFCHCTUKHU B IIPECAOTBPAICHUHN U JICUCHUH I'CHCTHYCCKUX 3a00JIeBaHNH YeIOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka M Tpolecc. 3apoKIeHHE CEJIeKLUUU U JOMECTHKAIus.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKACHUS ¢ MHOTO00Opaszus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIAEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoJa, WTamMmm

7.2

CoBpeMeHHbIE METOJbl CEeJNEeKIMU. MaccoBbIi W WHAMBUIYAIbHBIM OTOOpHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanne — WHOpuauHT. Yucrtas nuHMS. CKpEIIMBAHWE YWCTBHIX JIMHUM.
I'erepo3uc, nnu rubpuanas cuina. HeponcTBeHHOE cKpelMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuamzanus W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIy4YEHUE IOJIAILUIONAOB. JIOCTHIKEHMS CEJIeKLIUU DPACTCHUM, XUBOTHBIX H

MHUKpPOOPTaHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpHsS. OTallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennsix opranmsmoB. Kierounas
umxkenepusi.  Kiierounesle  KynbTypbl.  MUEKpPOKIOHAJbHOE  Pa3MHOXKEHHE
paCTeHI/IfI. KJIOHI/IpOBaHI/Ie BBICOKOIIPOAYKTHUBHBIX CEIIbCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHMUECKHEe W dTHueckue mnpodnembl. MO — reHeTnyecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

DBOJIIOMOHHAS OWOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  ABONIONMHU.  [laJIcOHTOJIOTMYECKHE:  TOCIE0BaTEIIbHOCTh
II0OABJICHHUA BUAOB B HAJICOHTOJIOTHYECKOMU JICTOIMUCHU, TICPCXOAHBIC (I)OpMI:I.
buoreorpaduueckne: cxoactBo W paznuume ¢GayH U QIOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKUE: CXOJICTBA U PA3IUIUs SMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHEIC,
pPYAMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH Yy BCeX

OpraHu3MoB




1.2

OomounonHass teopus Y.  [apBuna. [Ipenmochbuiku  BO3HUKHOBEHHUS
napBUHM3MA. JIBMKYIIHME CHIIBI 3BONMIONMHM BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAHUYEHHOCTU PECYPCOB, HEONpeAeNEéHHasT U3MEHYMBOCTb,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass teopust HBomonuu (CTD) U  OCHOBHbIE €€ TOJOXKEHHUS.

MuxkposBosmtonus. [Tomynsius kak eIMHUIA BUAA H SBOJTIOINH

1.4

JBrkymue cuiabl ((hakTOphl) IBOJIOIMKA BUIOB B Mpupojae. MyTallMOHHBIN
MpOIeCC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U JApeid
reHoB. M3omsmus u mMurpanusi. EcrecTBeHHBI 0TOOp — HampaBisironiuii Gaxtop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHM3MOB KakK pe3yibTaT dBoonuH. [Ipumepsl
NPUCTIOCOOTICHUN y Opranu3MoB. ApoMopd0o3bl M HAMO0ATAI TAIUH.

Bun u Bunoo6pazoBanue. Kpurepun Bumga. OcHOBHBIE POpPMBI BUI000pa30BaHMUS:

reorpaduyueckoe, 3K0JIOrHIecKoe

1.5

MakposBomtorist.  Popmbl  3BONIOLUMHU:  (UIIETHYECKas,  JUBEpreHTHas,

KOHBEpIeHTHas, NapasuienbHas. HeoOpaTumocTs 3BoIOLNN

Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJIe

2.1

JloHay4yHble IIPEACTABICHUS O 3apOKICHHUM >KU3HH. HaydHble TIuIoTesbl
BO3HHMKHOBEHHS KHM3HM Ha 3emse: aOuoreHe3 M MaHCIEpMHs. XUMHUYecKas
3BOJIFOIIUA. SKCHepI/IMeHTaJIBHOe MOATBCPKACHUC XHUMHUYECKOHU 3BOJJOOUH.
Hauanpabie sTanel Omosnorumveckoit spomtonuu. ['mnoreza PHK-mupa. Ilepsoie

KIJIICTKHU U UX 3BOJJIIOIIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam M nepuojam. Karapxeid. Apxeilckas u
nporepo3oiickas opel. [lameosolickas 3pa W €€ TNEpHOIb: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUM, KaMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3so30iickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUIA, METOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaJICOre€HOBBIM,  HEOTCHOBBIH,
AHTPOIIOI€HOBBIA. XAapaKTEepUCTHKA KIMMara M TE€OJOTMYECKHX IPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUH PACTUTEIHLHOTO U )KUBOTHOTO MHUPa. ApoMOp(O3bI ¥
pacTeHMi W KUBOTHBIX. [losiBIeHme, pacuBeT M BBIMHUpPAHUE TPYII KUBBIX

OpraHu3MoOB

23

Cucrema OpraHhu4YeCKOro ™Mupa KakK OTpPAXKCHUC IBOJIOIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHNU3MOB
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DBOJIIOLMS YeJIOBEKAa. AHTPOMOJIOTUSI Kak Hayka. Pa3BuTue MNpeacTaBieHUN O

MPOUCXOXKIACHUN YCJIOBCKA. MGTOI[BI HU3YUCHUSA AaHTPOIIOICHE3Aa. CXO[[CTBa u




pa3uyusl 4eoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE TIOJIOKEHHE YeTI0BEKa.
JBmwxyue cuibl (paxkTopsl) aHTponorenesa. HaciencTBeHHass H3MEHYMBOCTD U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 JKU3HU, W3TOTOBJIICHHE OPYIHM

TpyZa, MBILUICHUE, PEYb

2.5

OCHOBHLIG cTalunu "W BCTBU OJSBOJJIIOIIMHN YCJIOBCKA:. aBCTpaHOHI/ITeKI/I, quOBeK
yMenbid, YenoBek mnpamoxondmuid, YenoBek HeaHAepTadbCKui, YenoBek
pa3yMHbIid. Haxoaku HMCKOMAaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHHMS, 0OJAcTb

pacrmpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIC OOJBIIME pPachl: €BPONECOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJIONIHAs (3xBaTOpHAJIbHASA), MOHTOJIOUHAS (asmarcko-
amepukaHckas). YepTbl NpUCOcOOIEHHOCTH MPEACTaBUTENEH YETOBEUECKUX pac

K YCJIOBHSM cyiecTBoBaHusA. EquHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afayd M pa3feibl dKOJOTrMU. MeTOoJbl 3KOJIOTHUYECKUX
UCCIIeIOBaHMA. DKOJIOTHYecKoe MUpPOBO33peHue. Cpeapl 0OUTaHUsT OpraHU3MOB:

BOAHasA, HA3EMHO-BO3AyIIIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

32

Oxonornueckue  (daktopel. Knaccubukamus — dKogorHyeckux — (pakToOpoB:
abuoTtnyeckne, OWOTHYECKHE M aHTPONOreHHbIe. JlelicTBHE SKOIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

33

Abunotndeckue (GaKTOphl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenuss OpraHu3sMoB K  J€HCTBHI0O aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckune daxkTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUMN: KOHKYPEHIIHS,
XHUITHAYECTBO, TMApa3sUTU3M, MYTYaJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAJIU3M, HEWUTpaqu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOJICHCTBHIA JUIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPHPOJIHBIX COOOIECTBAX

3.5

OKOJIOTMYECKHE  XapaKTEPUCTUKM  monyasiuud. OCHOBHBIE — IOKa3aTeau
MONYJISALMHA: YUCIEHHOCTh, IUIOTHOCTB, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MONYJISALUY U €€ Peryisinus

Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHaHThl. CBS3U B

OonoreHos3e

4.2

Okosornueckue cucteMbl  (dkocuctemsbl). [loHatne 00 »dKocucteMe u




ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHCHTBI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BEUIECTB U MOTOK YHEPTHH B IKOCHCTEME.
Tpoduueckue (muIieBble) ypOBHU OSKOCHCTeMBI. [luimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTEIM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUbl: TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOMYMBOCTb, CAMOPETYJISALMS, pa3Butue. Cykueccus

4.3

IIpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MJIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOTeHHbIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBI. YpO60sKOCUCTEMEI.
bronornueckoe n X034iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycToWduMBOCTH dKocucTeM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.M. Bepnaackoro o Ouocdepe. I['panuibl, coctaB W CTPYKTypa
ouoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OHMOCHEpPH Kak
r7100abHOM 3KOCUCTEMBI. J[MHamMH4Yeckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BemieCTB M OHOT€OXMMHYECKHE IIHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emun. AHTPONOTCHHBbIE M3MEHEHUs B Ouocdepe.
['mobGanbHBIC YKOIOTHYECKHE TTPOOIIEMEL.
OcHOBa paIMOHAIEHOTO  YIPAaBJICHUS TPUPOAHBIMH pecypcaMH U HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHU U OXpaHa MPUPOIBI




IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMSI

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

CdopmupoBaHHOCT 3HAHUKH O MECTe U POJH OHOJIIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HCHHO BOKHBIX COIMAIBLHO-3TUYECKUX, SKOHOMUYECKHUX,
AKOJIOTHUYECKUX TPOOJIEM YeTIOBEUECTBA, 4 TAKXKE B PEIICHUU BOIIPOCOB
paIMOHATBFHOTO MIPUPOAOIOIE30BaHNUS, B POPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHHS K TMPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIEe POCCUHUCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHN

Brnanenne cuctemoil 3HaHMNA 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJOTHUYECKUX HCCIECIOBAHUSIX JKUBBIX
O0OBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpeHHe, NpOBEICHHUE
HAONIO/IEHNH); CrocoO0aMu BBISBIICHUS W OIICHKH aHTPONOTECHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBIIBUTATh TMIOTE3bl, MPOBEPSATHh MX 3KCHEPUMEHTATbLHBIMHU
cpencTBamMu, (opMmymHupys [edb HCCICNOBAaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YNIbTATHI U J€NIaTh BHIBOIBL.

BrisiBneHre 3aBUCHUMOCTH  MEXKIY HCCIEIyeMbIMH BEIMYHUHAMH,
00BsICHEHUE TIONYYEHHBIX PE3yIbTATOB M (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAaHUEM HAYYHBIX MTOHATUN, TCOPUN U 3aKOHOB

YMeHue BIAAETh CHUCTEMOM OHOJOTMUYECKHX 3HAHHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAONINE OWOJIOTUUECKUE TEPMHHBI U TIOHSTHUS
(KM3Hb, KJIETKa, TKaHb, OpraH, OPraHu3M, BH[, MOMYJSIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWMONOMMMEpBI, UCKPETHOCTb, CAMOPETYJILHA,
CaMOBOCIIPOU3BE/ICHHUE, HACJIe/ICTBEHHOCTb, W3MEHUYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KieroyHas Teopus 1. IlIBanna, M.
[MIneinnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa Il
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoacrtsa K. bapa, spomronuonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOpUS DHBOJIOLMHU, TEOPUS




antporioreHe3a Y. Jlapsuna; teopusi Ouoreoueno3a B.H. Cykauépa;
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasust U MPOUCXOKICHUS
KyJIbTYpHbIX pacTeHuil, ydenue A.H. CesepuoBa o0 nyrix wu
HaIpaBJIeHUAX dBoIOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHO0Opa3Hsi MOTOMKOB IEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HAPYIIEHUs CLEIJICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAJIOB B HACJIEACTBEHHOM
n3MeHunBocty H.M. BasunoBa; renernueckoro pasHoBecus JIx.
Xapmu u B. BaiiuGepra; 3apogsimeBoro cxonactBa K. boapa;
Oonorenernyeckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTapHOCTH);

npaBwia (MuauMyMa FO. Jlubuxa, SKOJOTHYECKON MHpaMUIbl YHUCE,
O6uoMacchl U SHEPTUN);

runote3bl (koanepBatHo AWM. Omnapuna, nepBuvHOrO OyiaboHa JIXK.

Xonpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

VMmenune peiiaTb IMOHUCKOBBIC OMOJIOrHYeCcKUe 3aJa4u, BbIABJIATH
MNPUINHHO-CJICACTBCHHBIC CBA3HU MCKOY nucciicyeMbIMU
OMOJIOrMYECKMMHU O6’b€KTaMI/I, mnmponeccamMmu M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATH I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA JIA Pa3HBIX THUIIOB
HACJICAOBAHUSA NPHU3HAKOB Yy OPraHuU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (ICTIH MMUTAHUS, TTUIIIEBBIC CETH)

YMeHHe  YCTaHaBIUBATh B3aMMOCBSI3M  MEXAY CTPOGHHEM U
(GYHKIMSMU: OPraHOMUJOB, KJIETOK pa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPTraHOB y pAacTCeHHH, >KUBOTHBIX M UEJIOBEKA; MEXKIY
JTanmaMy OOMEHa BEIECTB; ATAllaMU KJICTOYHOTO IUKJIA U JKHM3HEHHBIX
IIUKJIOB OPraHU3MOB; dTarlaMyd SMOPHUOHAIBHOTO PA3BUTHUS; TCHOTHIIOM
u ¢eHotunom, ¢QeHorunoMm U QpakTOpamMH Cpedbl OOMTaHUS;
NPOLIECCAMHU  JBOJIIOLMH; JABIKYIIMMH CHWJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH PAa3IWYHBIX 3KOCHCTEM U TPHUCIOCOOICHUSIMU K HHUM

OpraHu3MoOB

YMmenune BBIACJIATH CYIICCTBCHHBIC TPU3HAKHU:

CTPOCHHSI BUPYCOB, KIIETOK MPOKAPUOT U IYKAPUOT; OAHOKIETOUHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIIOB, OMOTEOIEHO30B, SKOCUCTEM U
Onocdepbl; CTPOCHUS OPraHOB W CHCTEM OpPraHOB PpAaCTCHUH,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUBHCACATCIIbHOCTHU, MPOTCKAOIINX

B OpraHu3Max paCTeHI/II\/'I, KHUBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




mporieccoB: oOMeHa BemecTB (MeTabonu3Mm), HHoOpMamuu U
IpeBpaIleHHs] SHEPTruH, OpOKEHUs, aBTOTPOGHOTO U TeTepOTPOPHOTO
TUIIOB NUTaHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MMTO3a, Meilo3a,
ramMeToreHe3a, HSMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BHUTHA,
Pa3sMHOXKEHHUS, UHIUBHIyaJbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCUCTBUS T'€HOB, TETEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOIIETO, JBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOI0 O0TOOpa; aIONaTpU4YECKOro M CHUMIATPUYECKOro
BUI000pa30BaHuUs; BIMSHUS JBHXKYIIUX CHJI 3BOJIIOLMU HA TeHO(POH]
MOMYJISUKN; TPHUCIIOCOOJICHHOCTH OPraHU3MOB K cCpeie OOUTaHus,
YyeperoBaHMUs HAIPABJICHUHM SBOJIIOLMHU; KPYrOBOpOTa BEILIECTB U

IIOTOKa S9HCPIUH B OKOCUCTEMAX

ChopMUPOBAaHHOCTh YMEHHS BBIICIATH CYIIECTBCHHBIC MMPH3HAKH
BUPYCOB, KJIETOK NPOKAPHOT H OYKAPHOT; OTHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U SKOCUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEIISCTB ¥ MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPCHUS, pPAa3BUTUS U
Pa3MHOXXEHHUS, UHINBUIYaJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTEHE3a),
O00pBOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHNS,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHWs, BIHSHUSL
KOMITIOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX U3MEHEHUHN B PKOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAILCHUS YHEPTHH B

ounocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOIIINE apryMeHTHlI,
OMOJIOTMYECKYI0 TEPMUHOJOTMIO M CHUMBOJMKY JUI JIOKa3aTelbCTBA
POJICTBA OPTaHMU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBA3U
OpPraHu3MOB U cpenbl OOWTaHMA; EIMHCTBA YEJIOBEYECKHX pac;
HEO0XO0AUMOCTH 3I0pPOBOTO 00pa3a *KHU3HH, COXPAaHEHUS! pa3HOOOpa3us
BHJOB M DKOCHUCTEM KAaK YCJIOBHMS COCYLIECTBOBAHMS IPUPOABI M

YCI0BCUCCTBa

YMeHHe KpUTHYECKH OIICHWBAaTh WH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATh ITHUYECKUE ACIEKTHl COBPEMEHHBIX
HCCIIeJOBaHUM B OuoJioruu, MEOUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTth ro0anbHBIC AKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3UIIHUIO




INEPEYEHD 2JIEMEHTOB COIAEPXKXAHUA, ITPOBEPAEMBIX HA EI'D 11O
BHOJIOTUHN

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

buomnorns xak HayKa. JKuBEIEe CHCTEMBI U UX HN3YUCHHUC

1.1

CoBpeMeHHast OMOJIOTHSI — KOMIUIEKCHAs HayKa. BHOJOrHYecKre HayKu W U3ydacMble
uMu  npoOnembl. DyHIaMeHTal bHBIE, TPUKIAJHBIE W TIOUCKOBBIE HAaydYHBIC
UCCJICIOBAHUS B OMOJIOTHH.

3HaueHue Omonoruu B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueld. 3HaueHHWE OMOJIOTHH B NMPAKTHYECKOM
JeSITETHHOCTH YeJIOBEKA: MEAUIINHE, CEIbCKOM XO3SIICTBE, MPOMBINUICHHOCTH, OXpaHe

IIPUPOJBI

1.2

JKuBpie cucTeMbl Kak mpeaMmer u3ydeHus Ouonoruu. CBOMCTBA IKUBBIX CHCTEM:
€IMHCTBO XHMMHYECKOIO COCTaBa, AUCKPETHOCTb M ULEJIOCTHOCTh, CIOXKHOCTb U
YHOPSAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIIPOM3BEACHUE, PA3/IPAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3zanuy >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBbIN,
OpPTaHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OMOTEOIEHOTHYECKHIA),
ouochepnsiid. [Iporeccrl, mpoucxoasdme B KUBbIX cucTeMax. OCHOBHBIC MPU3HAKH

*KuBOro. JKu3Hb Kak (hopMa CyIeCTBOBaHHS MaTepuu

1.3

Meronpl  Oumosiormueckoil  Hayku. HaOmrogenue, u3MepeHHE, OSKCIEPUMEHT,
cucTemaTusanus, MeraaHanus. [loHsTHEe O 3aBUCUMON M HE3aBHCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenra. IlocranoBka u nposepka runores3. Hynesas rumnoresa.
[Tonarue BeIOOpKU U €€ 1ocTOBepHOCTH. Pazdbpoc B Omonormyeckux JaHHbIX. OleHKa
JOCTOBEPHOCTH TIOJIYYECHHBIX pPE3yabTaToB. [IpUYMHBI HCKaXEHUS Ppe3ylIbTaTOB

OKCIICPUMCEHTA. IloHsTHE CTAaTUCTUYECKOTO TECTA

KneTtka kak Onojorudyeckas cUCTEMa

2.1

Knetka — cTpykTypHO-(QDyHKIIMOHAIbHAS €JMHUIIA )KUBOTO. MICTOpHS OTKPHITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P.
BupxoB). OCHOBHBIE MOJ0XKEHUSI COBPEMEHHON KJIETOYHOW TEOPUHU.

MeToapl MOJEKYJISIPHOW W KJIETOYHOW OWOJIOTHH: MHUKPOCKOMHS, XpomaTtorpadus,
anekTpodope3, METOJ MEYCHBIX aToMOB, Mud@epeHIHraNIbHOE HEHTPpU(PYrupoBaHue,

KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUNA COCTaB KIETKH. Makpo-, MUKpO- U YJIbTPAaMHUKpPO3JIEeMEeHThl. Boxa u eé
poJib Kak pacTBOPHUTENA, peareHra, ydacTHe B CTPYKTYPHUPOBAHMHM  KJIETKH,
TEIUIOpEeryNsAuuu. MuHepalbHble BEIIeCTBa KIETKH, MX Ouojormueckas poib. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

Buonornueckue monmumepsl. benku. AMHHOKHCIOTHBIM cocTaB OenkoB. CTPyKTyphl




O6enxoBoit Monekynbl. [lepBuuHast cTpykTypa Oenka, menTuaHas CBs3b. Bropuunas,
TpeTHYHasi, 4YeTBepTUYHass  CTpyKTypbl. Jlenarypamnus. CBoiicTBa  O€JKOB.
Knaccudukamnms 6enkoB. bruomornueckune GyHKIUN OEITKOB.

Yrneroabl. MoHOCaXapuabl, TUCaXapuabl, OJIUTOCaXapyuIbl U mojucaxapuabl. OOmmit
IUTaH CTPOCHUS U (PU3UKO-XUMHUYECKHE CBOWCTBA yriIeBOIOB. buonornyeckue GyHKIIUU
YTJIEBOJIOB.

Jlumugel.  TmapodunsHO-rUApOOOHBIE  cBolicTBa. Kimaccudukamms — aunmumos.
Tpurnunepuas,, dochoaunuasl, BOCKH, CTepouabl. buomornueckne QyHKIUHA
mununoB. OOmme CBOMCTBa OMOJOTMYECKHX MEMOpaH — TEKyd4ecTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, TTOJIYITPOHUILIAEMOCTb.

Hyxneunoseie kucnotel. JIHK u PHK. Crpoenne HykiieMHOBBIX KUCTOT. HykiieoTupl.
[Tpunnun kommuiementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoiinas
cnupanb. Mecronaxoxaenue u ouonorndyeckue pynkuu JJHK. Buast PHK. @Oynknun
PHK B kinetke.

Ctpoenne Monekyiasl AT®. Makpospruueckue cBsisu B Mojiekyne ATO.
buonornueckue ¢ynkumu AT®. BoccTaHOBICHHBIE NEPEHOCUMKH, MX (DYHKIHH B
knetke. Cexsennposanue [JHK.

CrpykTypHas 6uojorus: OMOXUMUYECKUE U OMOPU3MUECKHE MCCIIECIOBAHUS COCTaBa U

MIPOCTPAHCTBEHHOI CTPYKTYpPbI OMOMOJIEKYI
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Tunsl KJIETOK: dyKapuoTHUecKas U npokapruotudeckasi. CTpyKTypHO-(yHKIIMOHATIbHBIE
00pa3oBaHMs KIETKH.

CrpoeHue mnpokapuoOTHUECKOM KieTku. KierouHas cTeHka OakTepuid W apXei.
OcoOeHHOCTH CTpOEHHs TeTepOoTpo(HOI U aBTOTPO(HOM MPOKAPUOTUUECKUX KIIETOK.
MecTo u posib IPOKapuoT B OUOIIEHO3aX.

Ctpoenne W (PyHKIIMOHUPOBAHHE OSYKAPUOTHYECKOW KiIeTKU. Ilnmazmatudeckas
MeMOpana (rurazmaniemma). CTpykTypa IUTa3MaTHuecKoid MeMOpanbl. TpaHcmopt
BEIIECTB 4Yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHBIN (nud¢ysus, obmeryéHHas
muddy3ust), aKTUBHBIM (TIEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIA  TPaHCIOPT).
[TomymponuitaemMmocth MeMOpaHbl. PaboTa HaTpuii-KaJMeBOro Hacoca. DHJIOIUTO3:
OUHOIUTO3, (arounTto3. Ik3ouuTo3. Kierounas crenka. Ctpykrypa M (yHKIHH
KJICTOYHOM CTEHKH pacTeHHi, IpuOOB.

Hurommazma. [{uto3ons. [utockener. [[BrwkeHue nutoruiazMbl. OpraHoUIbl KIETKH.
OnnomeMOpaHHBIC OpraHOUABI KIETKH: sHAormasMmarudeckas ceth (DIIC), ammapar
lonbaxu, AM30COMBI, MX CTpoeHHE W (YHKIMU. B3auMOCBs3b OJHOMEMOpaHHBIX
opraHouioB KieTku. CTpoeHHe TIpaHyJsIpHOro peTukyiayMa. CHHTE3 pacTBOPUMBIX
OCJIKOB. Cunres KJIETOYHBIX MeMOpaH. [Mmankuit (arpanynspHBIiN)
SHAOIUIa3MaTHdeckuii  peTukynyM. CekpetopHas ¢(yHkmus anmapata [ oJbIKy.
TpaHcnopT BemecTB B KiIE€TKe. Bakyonum pacTUTENBHBIX KIETOK. KJETO4HBIN COK.
Typrop.

[ToryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHIPUHU, TTACTUIBL.




Crpoenrie U QpyHKIIMM MUTOXOHAPUI U TuiacTul. [lepBUyHbIE, BTOPUYHBIE U CIIOXKHBIE
WIACTUIbl  (POTOCHHTE3UPYIOIUX  JYKApUOT.  XJIOPOIJIACTBI,  XPOMOIUIACTHI,
JIEUKOTUIACTHI BBICIINX PACTECHUM.

HememOpanHnble opranonzs! kiaetku CTpoeHue U QyHKIMM HEMEMOpPaHHBIX OpPraHOM/IOB
kiIeTkd. PubGocompl. MukpodunamenTsl. Mplmeynsle  KIETKA. MUKPOTPYOOUKH.
Knerounsiii nentp. CTpoeHne W IBM)KEHHE JKTYTHKOB U pECHHYEK. MHUKPOTPYOOUKH
IUTOIUIa3MBI. LIeHTpHrons.

Anpo. O6onouka sapa, XpOMaTHH, KapuoIiazma, APIIIKY, UX CTPOEHUE U (PYHKLUH.
SAnepubiii OenkoBblif MaTpukc. IIpocTpaHcTBEHHOE pACIIONOKEHHE XPOMOCOM B
uHTepdazHoM siape. beraku XxpomaTuHa — THCTOHBI.

Knerounsle BrmodeHnsa. CpaBHHTENbHAs XapaKTEPUCTHKA KJIETOK  JYKapHOT

(pacTuTEnBHOM, )KUBOTHOM, TPUOHOH)
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AccUMUISIIIAS ¥ TUCCUMUIISIIIMS — JIBE€ CTOPOHBI MeTabonn3Ma. Tunel 0OMeHa BEIeCcTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX Hpolieccax.
OHepreruyeckoe obecrieueHue KieTku: npespamieHrne AT® B oOMEHHBIX THpolieccax.
depMEHTATUBHBIN XapakTep pPEakIUid KIETOYHOTO MeTabonmm3ma. DepMeHThI, HuX
CTpOCHHE, CBOMCTBAa M MexaHu3M aeuctBus. Kodepmentsl. Otnuuus GepMeHTOB OT
HEOPraHMYECKUX  KaTamu3aTopoB.  benku-akTUBAaTOpbl U OEINKU-WHTHOUTOPHI.
3aBHUCHMOCTh CKOPOCTH (PEpMEHTATHBHBIX PEaKIUi OT Pa3IHUYHbIX (DaKTOPOB.
[lepBUuHBII CHUHTE3 OpraHUYECKHMX BenlecTB B  KkieTke. DorocuHTe3. Posb
XJoporuiactoB B mpouecce  ¢otocuHTe3a. (CBeroBas W TeMHOBas  (a3bl.
[IpoxgyktuBHOCTE (poTOCHHTE3a. BimsHue pa3nuuHbX (AKTOPOB Ha CKOPOCTb
¢dorocunTesa. 3HaueHne (HOTOCHHTE3A.

Xemocunre3. PasHooOpazue OpraHM3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMPYIOIIKE
OakTepuu, Kene300akTepuu, CcepoOaKTepUH, BOJOPOAHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Buabl  Opoxenus. IlpomykTel OpoxeHMs U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHa’poOHBbIE  MHUKPOOPTaHHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHUU U BO30yIUTENN OOJIC3HEH.

AdpoOHBIE OpraHMW3Mbl. DTarbl 3HEpreTudeckoro ooMeHa. [1oAroToBUTENbHBIN 3Tar.
I'mukonu3 — 6eCKUCIOPOHOE PACILIEIVIEHUE TIIIOKO3bI.

buonornueckoe OKHCIIEHHWE, WU KIETOYHOE JbIXaHWe. Poib MHUTOXOHIpUH B
npoueccax Ouosorndeckoro okucieHus. lluxnnueckue peakiuu. OKUCIUTEIBHOE
¢ochopunuposanue. IlpeumymectBa a’poOHOTO mHyTH oOOMEHa BEIIECTB IMeEpen

aHadpOOHBIM. D(PPEKTUBHOCTH HIHEPTETUUECKOTO 0OMEHa

2.5

Peakuuu wmarpuuHOoro cuHresa. IIpyHIMD KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanmu3amus HaciencTBeHHONW uHGopMaruu. [ eHeTHYecKnii Ko,
ero cpoiictBa. Tpanckpunuusi — maTpuuHblii cuate3 PHK. [TpuHImnel TpaHCKpUIILIMK:
KOMIINICMCHTAPHOCTh, AHTHUIAPAJUICIIBHOCTh, ACUMMCTPUYHOCTD. TpaHCJI}ILII/IH u eé

srambl. Yuactue TpancnopTHeix PHK B OmocunTtese Oenka. YcimoBus OHOCHHTE3a




6enka. Koguposanue amunokucnot. Pons pubocom B GnocunTese Gernka.

Opranu3anuss reHoMa y TNPOKapuoT M 3yKapuoT. Perymsuus akTHUBHOCTH T€HOB Yy
npokapuotr. I'mmoreza omepona (®. Xakob6, XK. Mano). Perymsammss oOMeHHBIX
MPOIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekneTouHble (OPMBI KU3HU U 00JIMTraTHbIE Mapa3uTsl. CTpOoeHHE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHbsie 3a0oneBanusi denoBeka, XWUBOTHBIX, pactenHuit. CIINJ, COVID-19,

COITMATbHBIE U METUITMHCKHIE TIPOOIEMBI

2.6

Knerounslii 1k, ero mepuonasl u peryisaius. MHrepdaza m muto3. OcoOeHHOCTH
npoIeccoB, TpoTekaomux B uHTeppasze. [loaroroBka KIETKH K JICJICHUIO.
[Ipecunrernuecknii (MOCTMUTOTHYECKHI), CHUHTETUYECKUM W TOCTCUHTETHUYECKHUI
(MpeMHUTOTUYECKHIA ) TTIEPUOIBI HHTEP(a3HI.

Marpuunbii  cunre3 JHK — permkamus. Ilpunouner  permukanuu  JIHK:
KOMILJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIA CUHTE3, aHTUNAPAILIEIBLHOCTh. MexaHu3M
perumkaiuu JIHK. Xpomocomsbl. Ctpoenue xpomocoM. Tenomepsl u Tesnomepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapuOTHM. JIUTUIOWIHBIA M TaruIOWIHBIA HaOOPHI
XpoMocoM. ['oMooruunHbie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenne knetku — muto3. CTaguu MHUTO3a U MPOUCXOISAIINE B HUX MPOLIECCHl. THIbI
muto3a. Kapuokune3z u uurtokuHe3. buonorumueckoe 3HaueHue MuTO3a. Perynsuus
MUTOTUYECKOTO 1UKIIA KIeTKU. [Iporpammupyemas kiaeToyHasi rubesb — aronTos.

(DyHKHI/IOHaJ'IBHaH IT'CHOMHKA

Opranusm kak OUOJIOrHyYecKas cucTemMa

3.1

OnHOKIETOYHbIE, KOJOHHUAJIBHBIE, MHOTOKJIETOYHBIE OPraHW3Mbl M MHOTOTKAHEBBIC
OpraHU3MBI.

@opMbI Pa3MHOXKEHHUSI OPraHM3MOB: Oecrioyioe (BKIIIOYasi BEr€TaTUBHOE) M IIOJIOBOE.
Bunger  Oecnosioro  pa3MHOMKEHUS: IOYKOBAaHME, CIOPYNALUs, (pparMeHTanus,
KJIOHUPOBaHHUE.

[TonoBoe paszmuoxenue. IlonoBwie kieTkw, wiaum ramersl. Meio3. Craguu wmeiio3sa.
[ToBenenue xpomocom B Meinose. Kpoccunrosep. buonoruueckuid cMbicii Meio3a U
II0JIOBOTIO Iporiecca. Meio3 1 ero MeCTO B JKU3HEHHOM IIUKJIE OPraHU3MOB.
[IpenzaponpimeBoe pasputue. [aMmeToreHes y JKMBOTHBIX. I[lonoBBIE Kese3bl.
OO6pa3oBaHue M pa3BUTHE MOJOBBIX KIeTOK. CrepmaTtorene3 um oorene3. CtpoeHue
NOJIOBBIX KJIeTOK. OmIo0TBOpeHNe U SMOPHOHAIIBHOE pa3BUTHE KHUBOTHBIX. CIIOCOOBI
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

WNunuBuayanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Ctaauu sMOpUOreHe3a )KUBOTHBIX
(na mpumepe narymku). [poGnenuwe. Tumbl apoGnenus. OcoOeHHOCTH IpoOIeHUsS
MJIEKOIIMTAIOLINX. 3apOABIIIEBbIE TUCTKU (TacTpyJisALus). 3aKIaJka OpraHoB U TKaHEH U3
3apOJIBIILIEBBIX JIMCTKOB. B3auMHOE BIMSHUE 4YacTel pa3BHBAIOLIETOCS 3apOAbIIIa

(oMOpHoOHaNbHAST WHIAYKIWS). 3aKiIagka IUTaHa CTPOSHHS >KMBOTHOTO KaK Ppe3yibTar




UepapXUUYeCKuX B3aUMOJICHCTBUI TeHOB. BnusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3IuUHBIX (PAKTOPOB OKPY’KAIOIIEH CpPe/Ibl.

Poct u pazsutue xuBoTHBIX. [locTomOpuonansHBIA Tepuoa. [IpsMoe u Hempsimoe
pasBurtue. Pazutue ¢ meramopo3oM y 6€CriO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOIO U HENPSMOrO PAa3BUTHS, UX PACHPOCTPAHEHUE B
npupone. Tumel pocta KUBOTHBIX. DAKTOPBI PErYIISALUN POCTA JKUBOTHBIX U UEIOBEKA.
Craguun NOCTAMOPHOHAJILHOTO pAa3BUTUSA y JKMBOTHBIX M 4yenoBeka. I[lepuomabl
OHTOTIEHE3a YEJI0BEKA.

Pasmuoxxenue u pasButue pacrenuii. ['ameroput u crnopodur. Meiio3 B KU3HEHHOM
nukie pacteHuid. OOpazoBaHHe CHOp B mpolecce Meio3a. ['ameroreHnes y pacTeHHi.
OII070TBOPEHNE U PA3BUTHUE PACTUTEIBHBIX OpPraHUu3MOB. J[BOMHOE OIIOAOTBOPEHUE
y IBETKOBBIX pacTeHuid. OOpa3zoBaHWE W pa3BUTHE CEMEHH. MEXaHM3MBI PETyJISIHH

OHTOT'CHEC3a Yy paCTCHI/Iﬁ X ) KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3dBUTHUA I'CHCTUKHU KaK HAYKH. OCHOBHBIC TCHECTHUYCCKHUC
MOHSATHUS M CUMBOJIBI. I OMOJIOTHUHBIS XPOMOCOMBI, AJUICIIBHBIC I'CHbI, aJIbTCPHATHBHLIC
IIPU3HAKH, HOMHHaHTHBIﬁ n peHeCCI/IBHHﬁ IIPU3HAK, TOMO3UI0oTa, reTCPo3uroTa, 4Ynucrasi
JINHUA, FI/I6pI/II[BI, I'CHOTHII, q)eHOTI/IH. OCHOBHBIE METOAbI IT'CHCTUKHU:

THOPHIONOTHYECKUH, IUTOJIOTMYECKHM, MOJIEKYISIPHO-T€HETHUECKUI

3.3

Monorubpunaoe ckpemuBanue. [lepBwiii 3akoH MeHaenss — 3aKOH eIuHOOOpasus
ruOpuI0B MepBoro nokosnenus. [Ipasuno nomuHupoBanus. Bropoii 3akoH Menaens —
3aKOH pacHIeIUieHUsT Mpu3HakoB. [luTonmormdeckwie OCHOBBI MOHOTHOPHUIHOTO
cKkpemuBaHus. [ unoTe3a 4MCTOTHI raMerT.

Ananusupyromiee  ckpemuBaHue.  [IpoMeXyTOuHBIA — XapakTep  HacjledOBaHUS.
Pacmiennenue npu3HakoB NpH HETIOJIHOM JIOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOIO
HacJIeJOBaHMsI MPU3HAKOB. [uTomornyeckre 0OCHOBBI AUTUOPUTHOTO CKPEITUBAHUS.
CueruieHHoe HaciemoBanue npusHakoB. PabGorst T. Moprana. CremieHHoOe
HaCJIEJI0BAaHHE T'€HOB, HApYILICHUE CLEIUICHUS MEXAY IeHaMu. XPOMOCOMHAas TEOpHUs
HACJIEJCTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS 1M0ja. AyTOCOMBI U MOJIOBBIE
XpoMOcoMBl. ['OoMOraMeTHbli M rereporaMeTHbI I0J. ['eHeTnueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIIEHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JIEMCTBHE T'€HA.
MHOX€eCTBEHHBIN AJUICITNU3M. BszaumogeiictBue HeaJUIEJILHEIX T'€HOB.

Kommnemenraprocts. Onucras. [onumepus

3.4

BianmopnetictBue reHoTHmia M cpensl npu GopmupoBaHuH (eHotuna. V3MeHYMBOCTH
IMMPU3HAKOB. KauecTBeHHBIE W KOJIMYECTBEHHLIE IMPU3HAKU. BI/II[I:I N3MCHYNBOCTU:
HCHACJICACTBCHHAA U HACJIICACTBCHHAs.

Momudukanpionsas n3MeHUuBOCTb. Ponb cpenpl B (opMUpoBaHMH MOIU(PUKAIIMOHHON

M3MEeHYMBOCTH. HopMa peakiuu npusHaka. BapualimoHHBIN psifl U BapyallMOHHAsT KpUBast




(B. Horanncen). CoiicTBa MOAU(DUKAIIMOHHON N3MEHYHBOCTH.

T'enoTunmueckass w3MeHUYUBOCTL. CBONMCTBA T€HOTUIIMYECKONM W3MEHUYMBOCTHA. BHIBI
TeHOTUIMYECKOI N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOunaTiBHasE W3MEHYMBOCTh. MeHO03 M TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHOM
U3MEHUYMBOCTA. PoNb KOMOMHATHMBHOM W3MEHYMBOCTH B CO3JaHUM TE€HETUYECKOTO
pa3HooOpasus B mpeIenax OIHOTO BHIA.

MyrtanoHHas W3MEHYMBOCTb. BHIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE ¥ MHAYLUPOBAHHBIE MYTAallMU. SIIEpHbIE U HUTOIUIA3MATUYECKHE MYTALMU.
Comarnueckue 1 1ojoBble MyTanuuu. [ IpruurHbpl BOSHUKHOBEHUS MyTaluid. MyTareHsl 1 ux
BIMSIHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTM  MYTAlMOHHOIO  MpoIecca. 3aKoH
TOMOJIOTUYECKUX PSAJAOB B  HaciencTBeHHoW wu3MenunBoctd (H.M. Bauios).

BHe;mepHa;[ HN3MEHYHBOCTHh U HACICACTBEHHOCTD

3.5

Kapuotun uenoeka. MexyHapoaHasi mporpaMMa HMCCIEAOBAaHMUS T€HOMa YeIOBEKa.
Metonsl  W3y4eHUST TEHETUKH  YEJIOBEKA: TI'eHEATOTHYECKUH,  OIU3HEIOBBIH,
LATOTCHETUYECKUM, NONYJIALMOHHO-CTATUCTUUECKUM, MOJEKYISIPHO-TEHETUYECKUM.
CoBpeMeHHOE onpeaeeHue TCHOTHIIA: ITOJTHOTCHOMHOE CEKBEHHUPOBAHUE,
FeHOTUIIMpOBaHUWEe, B TOM uucie ¢ nomombilo [II[P-ananuza. HacnencrBeHnnbie
3a00yieBaHUs ueloOBeKa. [ eHHbIE W XPOMOCOMHBIC OOJIE3HM uYenoBeKa. bonesHum c
HACJIEJICTBEHHOM TMPEpacloioKEeHHOCTbI0. 3HAUYeHUE MEIUIIMHCKONM T'€HETUKH B

MPEAOTBPALICHUHN U JICUCHHUU TCHECTUYCCKHUX 3a00JIeBaHNH yestoBeka. CTBOIOBEIC KIIETKU

3.6

JloMecTukanus M cenekuMs. 3apoXkIEHHE CENeKUUMU U JoMecTukanuu. Yuenue H..
BaBuiioBa 0 1ieHTpax MpPOMCXOXKIEHHUS W MHOTOOOpPa3wsi KyJIbTYpHBIX pacTeHuid. Ponb
CEJIEKIIMM B CO3JAHHWU COPTOB PACTEHUM W MOPOJ KMBOTHBIX. COpT, MOpoJa, IITaMM.
3aKOH TOMOJIOTUYECKUX PSAOB B HaciencTBeHHou m3meHuuBoctd H.M. Basuiosa, ero
3HAYCHUE [T CENIEKIIMOHHON paboTEhI.

Metonpl  ceneknuuoHHOM  paboTel.  MICKycCTBeHHBIN  OTOOp:  MacCOBBIA
WHIUBUIYATbHBIA. DTanbl KOMOWHAIIMOHHOM celekuuu. VMcnpiTanue mpou3BoauTeNnei
10 moToMcTBY. OTOOP MO TEHOTHITY C MTOMOIIIBIO OIIEHKH (PEHOTHIIAa TOTOMCTBA U OTOOp
10 TEHOTHUIY ¢ nomoIbio ananu3a JJHK.

HcKkycCcTBeHHBIM MyTareHe3 KakK METOJ| CEJICKIIMOHHOW paboThl. PamuanmoHHBIA H
XUMHUYECKH MyTareHe3 Kak HMCTOYHUK MYTAlui y KyJIbTYPHBIX (DOPM OPTraHHU3MOB.
Hcnonp3oBaHne reHOMHOTO peNaKTHPOBaHUS M MeToJ0B pekomOuHaHTHBIX JIHK mis
MOJIYYEHUSI UCXOITHOTO MaTepuana Jiisl CEeNeKLINH.

[lomyyenne  momuruionsioB.  BHyTpuBHmoBas  ruOpuamsanus.  biuskopoicTBeHHOE
CKpeIllMBaHUe, WM WHOPUIMHT. HepojcTBEHHOE CKpelMBaHUE, WM ayTOPHIIUHT.
l'erepo3uc u ero mnpuumnHbl. Hcnons3oBanue rerepo3uca B cenekuuu. OtnanéHHas
rubpumzanys. [Ipeononenue Oecrionuss MEKBUIOBBIX THOPUIOB. JIoCTHKEHHS CEeIeKINN

pacTeHuil U KUBOTHBIX

3.7

O6’beKTBI, HCIIOJIb3YEMBIC B 6I/IOT6XHOJ'IOFI/II/I, — KIJICTOYHBIC M TKAaHCBBIC KYJIbTYPHEI,

MUKPOOPIaHU3MBbI, UX XapaKTepucTHka. TpaauiuoHHas OMOTEXHOIOTH: XJeOoneueHue,




NOJTy4eHHE KHCIOMOJIOUHBIX IMPOAYKTOB, BHHOJEIUE. MHKPOOHOIOTHYECKUI CHUHTE3.
OOBeKTbl MUKpOOHONIOrHYecKux TexHoJorui. IIpomsBoacTBo Oenka, aMMHOKHCIOT U
BUTAMHHOB. VICKyCCTBEHHOE OIUIOIOTBOpEHHME. PEKOHCTpyKIus  AMIEKIECTOK |
KJIOHMPOBAHUE )KUBOTHBIX. METO/I TPAHCIIAHTALIMHU €D KIIETOK.

XpoMOCOMHass M  TE€HHass WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KOHCTpyupoBanue pekomOmHanTtHbiXx JIHK.  JlocTmkeHWss ©  TEpCIEKTHUBBI
XPOMOCOMHOM M T€HHOW WH)KEHEepUU. MeauIMHCKUe OMOTeXHOIOTHH. Vcnonp30BaHne

CTBOJIOBBIX KJICTOK

Cucrema 1 MHOTOOOpa3ne OpraHMYECKOro MUpa

4.1

buonoruueckoe pasHooOpaszue opranu3moB. CoBpeMeHHas CHUCTEMa OpPraHUYECKOTO
mupa. [IpuHnune! knaccupukanuu opranu3MoB. OCHOBHBIE CHUCTEMATUYECKHUE TPYIIIIBI
OpraHU3MOB.

Oco0OeHHOCTH CTpOGHHSI U KM3HEAEATEIbHOCTH OJHOKJIETOYHBIX OPIraHHU3MOB.
bakrepuu, apxeuw, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUYHBIE BOJIOPOCIH, Apyrue
npoTucThl. KojoHuanbHble OpraHusMbl. [IBMKEHHME OJHOKIETOYHBIX OpPraHU3MOB:
amMEOOMHOE, KT'YTHKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpraHU3MOB.

Pa3nipakuMoCTh Yy OJJTHOKJIETOUHBIX OpraHU3MOB. TaKCHUChI

4.2

MHOrokJIeTOYHbIE pacTeHusl. B3auMOCBs3b YacTeidi MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl M CHUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranuzma. OpraHusm Kak
enuHoe 1enoe. Tkanum pacteHuid. TUNBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHasd,
MOKPOBHAsA, TPOBOIAIIAS, OCHOBHas, MexaHudeckas. (OCOOCHHOCTH CTPOCHUS,

GYHKIMA 1 pacIioIOKEHUsI TKAaHEH B opraHax pacTeHUM
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BereratuBHbple M Te€HEpaTUBHBIE OpraHbl pacTeHUM. DYHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pacteHuii. J[BUKE€HHE MHOTOKJIETOYHBIX PACTEHUM: TPOMU3MBI U
HacTuu. llornomnienne BOMBI, YIJIEKUCIIOTO ra3a U MUHEPAIbHBIX BELIECTB PACTCHUAMM.
Hpixanue pactenuid. Jud¢ys3us razoB yepe3 MOBEPXHOCTh KJIETKHU. TpaHCIOpTHBIC
CUCTEMBI pacTeHHil. Beiaenenue y pacteHuid. 3amuTa y MHOTOKJIETOYHBIX PACTEHHM.
Kyrukyna. Cpencrsa nacCUBHOM M XUMHUUYECKOH 3aiUThl. DUTOHIIMABI.

PaznpaxxuMocTs M peryinsanus y OpraHusMoB. PasgpaxumocTs W perymsinus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHHUC

4.5

MHOroKJIETOUHbIE KMBOTHBIE. B3anMMOCBSA3b 4YaCTEl MHOTOKJIETOYHOIO OpPraHHU3Ma.
TkaHu, OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHuzma. OpraHusM Kak
enuHoe 1meiioe. 'omeocra3. TkaHM KMBOTHBIX U YeJIOBEKA. THUIIBI KUBOTHBIX TKaHEH:
SMUTENNANbHAs, COSAMHUTENbHAs, MbIeuHas, HepBHas. OCOOEHHOCTH CTPOCHWS,

(GYHKIUH 1 pacroyiosKeHUs TKaHEH B OpraHax >KUBOTHBIX M YellIOBeKa

4.6

OpraHel ¥ CHCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMHA OPTaHOB U CUCTEM Opra”os. Omnopa
Tena opraHu3MoB. CKelneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX IKHUBOTHBIX.
HapyxHbiii u BHyTpeHHU ckeneT. CTpOEHUE U TUIIBI COEAUHEHUS KOCTEM.

ﬂBI/I}KeHI/Ie MHOT'OKJICTOUHBIX JKMBOTHEIX. IInTanue >kxuBoTHRIX. [InTaHne mMo3BOHOYHEIX




KHUBOTHBIX. JlpIxanue »kuBoTHBIX. KoskHoe npixanue. XKabepHoe 1 1EroyHoe JbIXaHue.
JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX. DJBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKUX
MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeabHAs CHUCTEMa 4elloBeKa. MexXaHW3M BEeHTWIALAU
JNETKUX y NTUL M MIEKONUTAKOMMX. TpaHCIOPT BEIIECTB y OPraHU3MOB. TpaHCIOpPT
BELIECTB y JKUBOTHBIX. KpoBeHOocHas cuctema u €€ opranbl. KpoBeHocHas cucrteMma
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHHs. DBOJIOIHOHHBIE YCIOXHEHUS
CTPOCHHSI KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. DBblieneHue y
opranu3MoB. Beigenenune y kuBOTHBIX. CoOKpaTuTelbHbIE Bakyoud. Oprassl
BblieNeHNsI. CBsA3b IMOJOCTU Tejla C KPOBEHOCHOM M BBIJCIUTENBHON CHCTEMaMHU.
Boigenenne y MO3BOHOYHBIX JKMBOTHBIX. 3aIMTa y MHOTOKJIETOYHBIX >KHBOTHBIX.
ITOXpOBBI ¥ UX POU3BOHBIE.

PaznpaxxuMocTe M peryisinus y OpraHu3MoOB. Pa3Ipa)kMMOCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazapaxumMocTs U peryisiliis y MHOTOKJIETOYHBIX PacTCHHM.
PocToBble BemiecTBa U MX 3HAUEHUE.

HepBHas cucremMa u peduieKTOpHas pPeryssiiys y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHast cucrema u e€ oTzaensl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHHUS HEPBHOU
CUCTEMBI y KUBOTHBIX.

Pa3zpaboTka anroputmMoB u nporpamMm s 3GGHeKTUBHON (PYHKITMOHAIBHONW aHHOTAIIMH
Ir€HOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB, METa00JIOMOB MUKPOOPTraHU3MOB, PacTEeHUl,

JKHUBOTHBIX U YCJIIOBCKA

OpI‘aHI/ISM YCJIOBCKA U €T0 3JOPOBLC

5.1

Opranbl U CcHCTEMBI OpraHoB uenoBeka. OTHenbl TOJOBHOIO MO3ra IMO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pedumekropnas nyra. be3ycnoBHbIe M YCIOBHBIE PEQICKCHI.
I'ymopanpHas perymsuus U SHAOKPHHHAs CHUCTEMa >KMBOTHBIX M uesioBeka. JKesesbl
SHJIOKPUHHON CUCTEMBI M UX TOPMOHBI. JeiicTBHUe TOpMOHOB. B3aMOCBSI3b HEPBHOU U
SHIOKPUHHOM cucTeM. [ unoranamo-runodusapras cucrema. Pedekc u pedaexkropHas

nyra. bezycnoBHble U ycI0BHBIE pedaeKch

5.2

3ammra opraHu3sma oT Oone3Hedd. MMmyHHas cuctema uenoBeka. KieTounslii u
TYMOPQJIBHBIA ~ MUMMYHUTET. Bpoxka€HHbIA, nNpuOOpeTéHHBIN  crennpuyecKuii
uMMyHUTET. Teopusi kKiIoHaIbHO-cenekTuBHOr0o nMmyHurera (I1.9pnmux, ®@.M.bepser,
C.Tonerasa). BocmanmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO MMMYHHUTETA

B Pa3BUTHHU CUCTEMHBIX 3a00JIeBaHUI
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Kposenocnas cucrema u e€ opranbl. Cepiue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru

KpoBooOparienus. Pabora cepaua u eé perynauus

54

Hpixanne denoBeka. Juddys3ust ra3oB uepe3 MOBEPXHOCTh KIETKH. J[pIxaTenbHas
cucrema 4yenoBeka. J[pIxarenpHas MOBEPXHOCTb. Perymaunus npixanusd. JlpixatenabHble

00BEMBI

5.5

HI/IH_IGBapI/ITeJII:HaSI CUCTEMa  4YCJIIOBCKA. OTIIGJIBI MUIICBAPUTCIBLHOIO  TpaKTa.

[TumeBapuTenbHbIE jKee3bl. BHYTpHUIIONIOCTHOE U BHYTPUKIIETOYHOE MUIIIEBAPEHUE




5.6

IMokpoBel u wux mnpousBoanbie. Opranel BbigeneHus. llouku. CrpoeHue u
¢ynkunonuposanue Hedpona. dunpTpanys, cekpeluss U 0OpaTHOE BCachIBaHHE Kak

MeXaHHU3MBbI pabOTHI OPraHoB BblaeaeHus. OOpa3oBaHHE MOYHU Y YEJIOBEKa

5.7

ﬂBI/I}KeHI/Ie YeloBeKa: MelmedHas cucreMa. CKelleTHBIE MBIIINOBI M HX pa60Ta.

CTpoeHME U TUTIBI COETUHEHUS KOCTEH

Teopus sBomoMuU. Pazputue xu3Hu Ha 3emie

6.1

OpomounonHass teopus Y. [lapBuna. [Ipeanocbuiki BO3HMKHOBEHHUS TapBUHH3MA.
’Kuznb u HayuHas gesarenbHocTh Y. [lapBuHa.

JBuxymue cunbl sBomronuu BuaoB o Y. JlapBuHy (BBICOKass HMHTEHCHUBHOCTb
pa3MHOXEHHMS  OpPraHU3MOB,  HACJIEACTBEHHAass  W3MEHYMBOCTb, Ooppba  3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTHUeckoir Teopuu sBoitonmu (CTD). HeirpansHas Teopus
sBosronH. CoBpeMeHHast BOJIIOLMOHHAs OMOIOTHs. 3HaUEHHE IBOJIIOIMOHHON TEOPHU

B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[Momynsauust Kak 3JeMeHTapHas eluHUIA 3BONOUUMH. COBPEMEHHBIE METOJbI OIICHKU
TEHEeTUYECKOTO pPa3sHoOoOpa3us M CTPYKTypbl mnonyiasuui. M3MmeHenue reHodonaa
NOMYNSALMA  KaK DJIEMEHTapHOE 3BOJIOLMOHHOE SBJIEHHE. 3aKOH TIe€HETHYECKOIo
paBHoBecus [[x. Xapau, B. BaituOepra.

OnemeHTapHble (AKTOPBl (ABIKYILIME CHJIBI) SBOJIIOLMH. MYTAalLMOHHBIM IpoIece.
KoMmOunatuBHasi u3MeHUMBOCTH. Jlpeiid) TeHOB — ciydailHble HEHAIpaBJICHHBIC
W3MEHEHHUS YacTOT ayuienedl B monmymanusax. O¢dekr ocHoBaTens. Murparum.
W3onaumss  momynsnmii:  reorpaduueckas  (IPOCTpaHCTBEHHAs), OwWoJorHYecKas
(penpoayKTHBHAs).

EctecTBeHHBIN 0TOOp — HampaBisAOmMUNA (GakTop IBOMOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: ABWKYIIMKA, CTAOMIM3UPYIOMINN, pa3pbiBatomuid (au3pynTuBHbIN). [lomoBoi
oT0op.

[IpucnocobIeHHOCTh OPraHU3MOB KaK pe3yjiabTaT MHKpPOABOMIONMU. Bo3HHMKHOBEHHE
MPUCTIOCOOICHU Yy opraHu3mMoB. Apomopdo3sl u uaunoamantanuu. [Ipumepsr
pUCTIOCOOIeHUH Y OpraHu3MoB. OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u cTpykrypa. BunoobpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIHH.
WM3omaumss —  wmouyeBod  ¢akrtop  BupooOpazoBanus. Ilytu  u cnocoOsl
BHU1000pa30BaHMUS: AUTONIaTPUYECKOE (reorpaduyeckoe), CHUMITaTPUIECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOES» (MTOJIMIUIONIU3AINS, THOpuan3aius). JmuTenpHoCTh
HBOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3msl (GOpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIMOHHOI OuonorMM B pa3pabOTKe HAy4YHBIX METOJOB COXPAaHEHUs
O6uopazHooOpasusi. MUKpPOIBOMIONUS M KOSBOJIOIMS [MApa3UTOB M HX XO35EB.

Mexanu3msbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI ¢ HEl

6.3

MCTO,Z[BI HU3YUCHUA MAKPOI3BOJIOIHH. ITaneoHTOIOrUECKHE MCTOABI HU3YUYCHU




sBoroiy. Ilepexoanbie GopMbl M PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.
Buoreorpaduyeckne meronsl u3ydenus sBosouuu. CpaBHeHue ¢Guopbl U (dayHbI
MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obmactu 3emum. Buapl-sHAEMUKH H
PEJUKTHI.

OMOPHOTIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHIECKUE METOIbI U3YUECHUS IBOTIOLHH.
'eHeTnueckue MeXaHM3MBl SBOJIOIMM OHTOTEHE3a M TIOSBICHUS HBOJIOIMOHHBIX
HOBILIECTB. ['OMOJIOTMYHBIE W AaHAJOTWYHBbIE OpraHbl. PyauMeHTapHble OpraHsl U
aTaBU3Mbl. MOJIEKYJISIPHO-TE€HETUUECKHE, OMOXUMUYECKHE U MATEMaTUYECKUE METObI
u3ydeHust sBoiouuu. ['omonmormunbeie TeHbl. COBpeMEHHBIE METOMbI IMOCTPOCHUS
(HIIOreHeTUYECKHX IEPEBBEB.

XpPOMOCOMHBIE MYTallMH U SBOJIIOLHSI TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (TpaBWiIa) ABOJIONMH. HeoOpaTUMOCTh  IBOJIOIUH.

AnanrtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB HBOJIIOIUN

6.4

Hayunble rUmoTe3sl MPOMCXOXKIEHUS KU3HH Ha 3emie. AOHOTeHe3 W IMaHCIEPMHUS.
JoHayuyHble TMpeACTaBICHUS O 3apOKACHUM KU3HM (KpeauuoHusMm). l'umoresa
MOCTOSIHHOTO CaMO3apoKJICHUsS KU3HU U €€ omnpoBepxeHue onbitamu D. Pemm, JI.
Cnamnanuanu, JI. [Tactepa. [IporcxoxaeHne >Ku3HA U aCTPOOHOIOTHS.

OcHOBHBIE JTambl HEOPTaHWYECKOW dBomrorMu. [lmanetapHas (Teosiormueckas)
ABOJIOIHS. XUMUYECKas 3BOMIONMs. AOHOTCHHBIH CHHTE3 OpPraHMYECKUX BEIECTB M3
Heoprannyeckux. Ombir C. Mwumnepa u I'. lOpu. OOpazoBanue mNOJMMEpPOB U3
MoHomMmepoB. KoanepatHas runore3a AWM. Omapuna, rumnore3a MepBUYHOTO OyJIbOHA
JIx. XonneitHa, reHetnueckas rumnoreza . Mémnepa. Pubosumser (T. Uek) u runoresa
«vupa PHK» V. I'unbepra. ®opmupoBanne MeMOpaH 1 BO3HUKHOBEHHE TIPOTOKJIETKH.

Ucropuss 3emiin U Metoapl €€ wu3ydeHus. Fckomaemble OpraHMYeCKHE OCTaTKH.
['eoxpononorust u e€ ™eronapl. OTHOcUTENbHAs W aOCONIOTHAs TE€OXPOHOJIOTHSL.
I'eoxpoHosmornueckas 1mkasa: 0Hbl, Ipbl, HEPUOJBL, STTOXH.

HauanbHbie 3Tanel oprannvyeckor 3BoOUNH. [10sBIIEHHE U ABOIIOLMS IEPBBIX KIIETOK.
Opomonist  Merabonm3Ma. Bo3HukHOBeHHME TIepBBIX dKocucTteM. CoBpeMEHHBIC
MUKpPOOHBIC OMOIIEHKM KaK aHaJOT MEPBBIX Ha 3emiie coobmecTB. CTPOMATOIUTHL
IIpokapuoThI U 3yKapHOTHI.

[Ipoucxoxaenue s3ykapuot (CUMOMOreHe3). DBOMIOIMOHHOE TPOUCXOXKACHUE BUPYCOB.
[IponcxoxkaeHNe MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX T'pYIII
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(}o3bl PACTCHHIA.
Brixon pactenuit Ha cyury. [losiBiIeHHE CIIOPOBBIX PACTEHUMN U 3aBOCBAHUE UMU CYLIH.
Cemennblie pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tambl 3BOJIOLUUU XKUBOTHOTO MHpa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Benpackas ¢ayna. KemOpuiickuii B3pbIB — NOSBICHHE COBPEMEHHBIX THIOB. [lepBbie
XopAoBble XUBOTHbIE. JKu3Hp B BOJE. DBONIONMS IMO3BOHOUHBIX. [IponcxoxkneHue

ampubmiit u pentwmid. IlpowcxoxaeHHE MIICKONMUTAONMX W NOTUI. [IpuHIMN




KITroueBoro apomopgosza. OcBoeHne 6€CI03BOHOYHBIMU U MO3BOHOYHBIMH >KHBOTHBIMU
CyIIN.

PazButne xu3Hu Ha 3emiie MO 3paM M TEepUoAaM: apxeil, mMpOoTEepOo30i, Mae030i,
Me30301, KaiH030i. OO0mas XapakTepucTHKa KIMMaTa M T€OJOTUYECKHUX IMPOIIECCOB.
[osiBieHre M pacuBeT XapaKTEPHBIX OPTaHU3MOB. YTJI€0Opa3oBaHUE: €ro YCIOBUS U
BIIMSTHUE HA Ta30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHs — 3KOJOTHYECKHE KPU3HUCHI mpoiioro. [Ipuuunel u creacTsus

MacCOBBIX BBIMUpaHuii. COBPEMEHHBIN AKOJIOTUYECKUN KPU3UC, €T0 OCOOEHHOCTH

6.5

Paznenst u 3agaum  a”Tpomnosoruv. Metonbl  anTponosiorud. (CTaHOBIEHUE
MPEACTABICHUM O MPOUCXOKACHUH ueoBeka. COBpeMEHHbIE HAyUYHbIE TEOPUU.
CxoncTBO uenoBeKa C JKUBOTHBIMU. CHCTEMAaTHMUECKOE TMOJIOKEHUE YeNlOBEeKa.
CBuzerenbCcTBa CXOJ/ICTBA YENIOBEKA € KUBOTHBIMHU: CPaBHHUTEIHLHO-MOP(OIOrHUECKUE,
AMOpHOJSIOTHYECKHE, (PU3HOTIOT0-ONOXUMUYECKHE, TToBeAeHYeCKrne. OTandus 4eioBeKa
OT JKUBOTHBIX. [IpSIMOX0XK/IeHHE U KOMIUIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3Burtue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOM CUCTEMBI.

Jewkymme cuibl  (pakToppl) aHTpomoreHe3a: OWOJOTUYECKHE, COIMAJIbHBIC.
CooTtHonieHre OMOJOTHYECKUX U COLUATIBHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OCHOBHbBIE CTaJMM AaHTPOIOTeHe3a. ABCTPAJONUTEKH — JBYHOTHE MPEIKH JIOACH.
UYenoBek yMelblii, NepBble U3TOTOBICHUs OpPYAUN Tpyaa. YenoBeKk NpAMOXOMSILUUNA U
MEePBBIA BBIXOA Jonel 3a mpenensl Adpuxu. YenoBek remenbOeprckuii — oOmImiA
OpEeOK  HEeaHJIepTaJbCKOTO  4ejoBeKa U 4YeJloBeKa  pasyMHoro. Yenosek
HEAaHJEPTAIbCKUM KaK BHJ JIIOACHM XOJIOOHOIO KiIMMara. YenoBeK pa3yMHBIN
COBPEMEHHOTO THIA, JEHUCOBCKHI 4YE€JIOBEK, OCBOCHHE KOHTUHEHTOB 3a IpejaeliaMu
Adpukmu.

DBOJIIOIHMST COBPEMEHHOTO 4eJOBeKa. ECTeCTBEHHBIN OTOOp B MOMYJSAIMSIX YeIOBEKa.
MyTtanuoHHbsl Tporiecc U nonumopdusMm. IlonmynsiuoHHBIE BOJHBI, Apeild) TeHOB,
mMurparus 1 «3¢HeKT OCHOBATENS» B MOMYJISIIHSIX COBPEMEHHOTO YeIOBEKa.
Yenoseueckue packl. [lorstue o pace. bonbimme pacel: eBponeonaHas (eBpasuiickas),
aBCTpasIo-HErpouHAs (PKBATOpHUANIbHASI), MOHTOJIOMIHAs (a3MaTCKO-aMEpPHKaHCKas).
Bpemss u mytu paccerneHus denoBeka IO IulaHeTe. EJIMHCTBO 4YelnoBEUECKHX pac.
Hayunass HecocTosiTenbHOCTh pacu3Mma. [IpHCIOCOONEHHOCTh YeNoBEeKa K Pa3HBIM
YCIIOBHSIM OKpYsKarolel cpennl. Biusaue reorpaduyueckoii cpenbl U apeida reHoB Ha

MOPQOJIOTHIO U (PU3HOJIOTHUIO YETIOBEKA

DKOCHCTEMBI U IPUCYILIHE UM 3aKOHOMEPHOCTH

7.1

Pasnens! u 3agaun sxostorun. CBsI3b DKOJIOTUU C IPYTMMHU HAYKaMH.
Mertoas! sxonorun. [loneBsie HaOMIOACHUSA. DKCIIEPUMEHTHI B AKOJIOTUH: TIPUPOIHBIC U
nabopaTtopHbie. MojenupoBaHHe B SKOJIOTUH. MOHHUTOPUHI OKpYKAIOMIEH Cpembl:

JIOKaJIbHBIN, pETHOHAIBHBIN U TJI00AIBHBIN

7.2

Dxoyorudeckue (pakTopel W 3aKOHOMEpPHOCTH wHX jeWctBus. Kiaccudukanus




HKOJIOTHYECKUX (aKTOpOB: aOMOTHUECKHe, OMOTHYECKue, aHTpororeHuelie. OOmme
3aKOHOMEPHOCTH JAEWUCTBUS dKosorndyeckux (akropos. IlpaBuno mumunumyma (K.
[npenrens, 0. Jlubux). TonepaHTHOCTh. OBPUOHMOHTHBIE W CTCHOOHWOHTHBIC
OpTaHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak sKosorndeckuii (axrop. JlelcTBue pasHbIX
YYaCTKOB COJTHEUHOTO CHEKTpa Ha OpraHMW3Mbl. DKOJOTMYECKHE TPYIIbl pacTeHUi u
YKUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUrHanbHast poiib cBeTa. POTONnepHoOaN3M.
TemmepaTtypa kak skojoruueckuii (akrop. JleiicTBue Temmeparypbsl Ha OpPTaHU3MBI.
[loiikunorepMHble U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBI.

BrnaxHocTs kak sxonormdeckuii axtop. Ilpucrnocobnennst pacTeHnuid K MoIIepsKaHuIo
BojHOTO Oananca. Kinaccudukaius pacTeHH 10 OTHOIIEHHIO K Boje. [Ipucnocobnenus
KMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXUMa.

Cpenpl 0OMTaHUSI OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/YIIIHAs, [TOYBEHHAs, TIyOMHHAs
MOJMOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XMMHYECKHEe OCOOEHHOCTH Cpell
oOutanus opranu3MoB. [IpucnocoOaeHns OpraHu3MoB K KU3HHU B pa3HbIX cpeaax.
buonornueckue purmbl. BuemHue u BHyTpeHHHE pUTMBI. CyTOUHBIE W TOJUYHBIC
putMbL. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.
Kuznennsie popmel oprann3moB. [TonsiTue o xu3HeHHoN Gopme. KuzHeHHbIE POPMBI
pacTeHuil: nepeBbs, KYCTapHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPAaBbl, OIHOJICTHHE
TpaBbl. JKu3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI, a3POOHOHTHI.
OcobeHHOCTH CTpOCHUS U 00pa3a KU3HH.

buotnueckne dakroppl. Buasl OHMOTHYECKHMX B3aUMOJCHCTBHI: KOHKYPCHIIHS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmbl. [lapasurusm, koomeparus, MyTyaiu3M,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHNuecTBO). Hetpoduueckue B3aumoeiicTBus
(Tornueckwue, Gopuyeckue, padbpruueckue). 3HaUCHHUE OMOTUYECKUX B3aUMOCHCTBUN
JUIsL CYHIECTBOBAHMS OPTraHM3MOB B cpene ooOurtanusa. [IpuHIMI KOHKYPEHTHOTO

HUCKIIIOUYCHUA

7.3

OKOJIIOTMYeCKHe XapakTepUCTUKH mnonyasanuuu. [lomymsiumsa kak  Ouosormueckas
cucreMa. Poib HEOZHOPOAHOCTH cpenbl, (pu3muecKkux OapbepoB M OCOOCHHOCTEH
Ouonoruu BHUIOB B (POPMHUPOBAHMHM MPOCTPAHCTBEHHOM CTPYKTYPHI TOMYJISIHMA.
OcHOBHBIE ITOKA3aTeIN MOMYJSALUN: YUCICHHOCTb, INIOTHOCTb, BO3PACTHAS U IIOJIOBas
CTPYKTYpa, pO:K1a€MOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALU.
Okojorudeckas CTpykrypa nonyiasuuu. OLeHKa YUCIEHHOCTH nonyiasuuu. Junamuka
NOMYJSALMKA U €€ peryisiiusa. buotudyeckuil moTeHuuan nomnyssuuu. MoaenupoBaHue
JUHAMHKU nomyisinyuu. Kpussle pocta unciaeHHOCTH nomynsauyuy. Kpusble BBDKUBAaHHUSA.
Perynsuus yucIeHHOCTH MOMYJISLMNA: poJib (PAKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJIOTHYECKUE cTpaTeruu BuaoB (r- u K-crparerun).

[MonsTne 006 sKomornyeckoil Humie Buaa. Mectooburanue. MHOromepHas MOJEINb

skosiornyeckort Humm Jk.JM. XatumHcoHa. Pa3Mmepbl AKOJOrMYECKOW  HHMIIIM.




IToreHnnanbHas U peanu30BaHHAsl HULLIN.
Bun kak cucrema nomymnsuuil. Apeansl BUIOB. BUIbl M UMX )KM3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH TOBEIEHUS M MWIPALMK >KMBOTHBIX. bHosornueckue uHBa3uu

qy>KEPOJTHBIX BUIOB

7.4

CoobmectBa oprann3MoB. buoieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMi B
O6uoreHo3e. Dxocucrema kak oTkpbiTas cucrema (A./x. Tencnu). OyHKIIMOHANBHBIE
OIOKM OpPraHu3MOB B OJKOCHUCTEME: TPOAYIEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue menu u cetu. AGUOTHYECKUE OJIOKH IKOCHCTEM.
[TouBbl 1 UBI B 5KOCHCTEMax. KpyroBopoT BeliecTB U MOTOK SHEPTUH B 3KOCHUCTEME.
OcHOBHBIE MOKa3aTeNM »>3KOCUCTEMBL. buomacca M mNpoayKuus. OKOJIOTHYECKUE
NUPaMU/Ibl YUCEI, OMOMACCHI U SHEPTHUH.

HanpaBieHnHble 3aKOHOMEpHBIE CMEHBI COOOIIecTB — cykueccuu. IlepBuunble u
BTOPUYHBIE CYKIECCUU W WX MPUYMUHBL. AHTPOIOTI€HHBbIE BO3ICUCTBUS HA CYKIIECCHH.
KnmakcHoe coobuiectBo. bruopasnoobpasue 1 mosHoTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbpie  3KOCHCTEMBI.  AHTPONOTEHHBIE  KOCHUCTEMBI.  ATPO’KOCHCTEMA.
ArporneHo3s. Paznuuust Mexx1y aHTPOIIOT€HHBIMH U TPUPOIHBIMHU 3KOCHCTEMAaMH.
Yp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas duopa u
¢ayna. CuHaHTponm3amus ToOpoAckod ¢ayHbl. buomormueckoe M X03giCTBEHHOE
3HaYeHHE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJIECTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc 2HepruM U BELIECTB MEXKIY CMEXKHBIMHU 3KOCHCTEMAMH. YCTOWYMBOCTH
OpPraHU3MOB, MOMYJISIUM U 3KOCUCTEM B YCJIOBUSAX €CTECTBEHHBIX M aHTPOIOTEHHBIX

BO3JICUCTBUU

7.5

Buocdepa — obmennanetapHast 000s0uka 3eMiH, T€ CYIIECTBYET WM CYIIECTBOBANIA
*u3Hb. Yuenue B.U. Bepnaackoro o Omocdepe. O6mactu 6mochepsl U €€ cocras.
JKuBoe BemecTBo 6nocdeps! u ero GpyHKIUH.

3aKOHOMEPHOCTH  cyliecTBoBaHUS  Ouocdeprl. OcobeHHOCTH  OuMOChepsl  Kak
ro0anbHOM 3KOCUCTEMBI. [[nHaMuueckoe paBHOBecwe B Ouocdepe. KpyroBopoTs
BEIIECTB U OMOTreOXMMHYECKHE IMKIBI (Yriaepoja, a30Ta). PUTMHUYHOCTD SIBICHHN B
ounocdepe.

3onansHOCTh Oumocepsl. I[lonsarne o Ouome. OcHOBHBIE OHMOMBI CYIIM: TYHIpA,
XBOMHBIE JIeca, CMEIIAHHbIE M HIMPOKOJMCTBEHHBIC JIeCa, CTENH, CAaBaHHBI, ITyCTBHIHH,
TPONIMYECKHUE Jieca, BRICOKOTOPbs. Kimmar, pacTuTenbHbI M )KUBOTHBIN MHP OMOMOB
CYIIH.

Crpyktypa W (YHKIMS KMBBIX CHCTEM, OIICHKa HX PECypCHOro TMOTEHIHana Hu

ouochepHbIX (HYHKIHMA

7.6

DKOJOTUYECKHEe KPU3UChI M WX MNPUYHHBL. Bo3zaeiicTBue denoBeka Ha Owocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsA3HEHUE BOIHOW CpEbI.

OxpaHa BOAHBIX pecypcoB. Paspymienune mnouBbsl. OXxpaHa IOYBEHHBIX PECYPCOB.




H3menenue knumara.

AHTpPOIIOTEHHOE BO3/JCICTBME HA pACTUTENbHBIM UM JKUBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE PUHIIUIIBI OXpaHbl TpUpoasl. KpacHsle
kauTA. Oco60 oxpansieMbie ipupoaabie Tepputopun (OOIIT). borannueckue caasl u
300JIOTMUECKUE TTAPKHU.

OCHOBHBIE TNPUHIUIBI  yCTOMYMBOIO  Ppa3BUTHS  YEJIOBEYECTBA W NPUPOJBL.
PanmonansHoe MpHUPOAONOIL30BaHUE U COXpaHEHHE OMOJIOIMYECKOro pazHooOpasus

3emnn




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Buonorus 10 knacc (6a30BbIi ypoBeHb) o penakuueit [laceunuxka, [Ipocsemenne 2026 r

buonorus 11 kmace (6a30BeIi ypoBeHs) o penakmueit [Taceunnka, [Ipocsemenne 2024 r



KoHTpobHO-u3MepHuTeIbHbIE MATEPHAJIBI
CraproBasi KOHTpoJIbHAas padora nmo ouosorun 10 kiacc.

ConmepxaHue KOHTpOJIbHOM palboThl Oaszupyercs Ha 00pa3oBaTeNbHBIX
pe3yJbTaTax OCBOSHUS 00yJaromumucs mpeamera «buonorus» B 5—-9 ximaccax.

KontponpHast paGoTra  BKIIOYaeT 3aJaHHsi, KOTOpPBIE  Pa3IUYaOTCA
0 COZICP’KAHHIO U MPOBEPSIEMBIM TPEOOBAHUSIM.

Mpumepbl 3agaHnit

3agaHne 1

Ha doTtorpaduu nzobpaxken npudop, KOTOPbII Ha3bIBAETCS
1) rrokoMeTp

2) TepMOMETP

3) ToHOMETp
4) cnupomerp

OrtBeT:

3agaHune 2

N3BecTHO, 9TO OOBIKHOBEHHBIN (pedHol) O600p — TOJYBOJAHOE MIICKOIUTAIOIIEE U3
OTpsila TPBI3YHOB, MUTAKOLIEECS PACTUTENbHOW muine. Mcnonb3ysa 3TU CBeneHus,
BbIOEpUTE M3 TMPHUBEJECHHOTO HUXKE CIMCKAa TPU YTBEPXKIACHUS, OTHOCSIIUECS
K OINHWCAaHUIO JaHHBIX MPU3HAKOB JTOrO0 OpraHu3Ma. 3anummre Uudpsl,
COOTBETCTBYIOIIHNE BRIOPAHHBIM OTBETAM.

1) Jlnuna tena 606pa 100—130 cm, a macca 110 30 kr.

2) BoOpbl MOTYT KUTh TOOJUHOYKE, CEMbSIMU U KOJIOHUSMHU.

3) boOp BanuT nepeBbs, NOATPHI3ask KX CTBOJIbI OCTPHIMU U KPYITHBIMHU PE3LaMHU.

4) Ha ane 3anpyzasl 600p 3amacaeT KOpM Ha 3UMY: MOJIO/IbIE BETKHU.

5) CtpouT «XxaTku» W TUIOTUHBI W3 BETOK, CTBOJIOB M 3€MJIM HAa MEJKUX peyKax
U PYUBSX.

6) K nHauany XX Beka 600pbI ObLTH TTOYTH UCTPEOIICHBI, HO CEHYaC MX YMCICHHOCTD
BOCCTAHABIIMBAETCA.

OrtBeT:




3agaHue 3

1.1. V3yuyute nuarpamMmy CTENEHU BIIMAHUS PA3IUYHBIX (DAKTOPOB Ha 3I0POBHE
yenoBeka. Kakue JBa U3 MPUBEACHHBIX HHUXKE ONMHCAHUNA OTPAXKAIOT COJIEPHKALTYIOCS

B uarpamMMe nHQpopMaIuo?

COCTOSHHE CHCTEMBI
3APaBOOXPAHCHHS

CouMaIbHO-3KOHOMHYECKHE
M 3KOJIOTMYECKUE (DAKTOPBI

Ha 3q0poBbe uenoBeka
1) B HaMEHbIIIEH CTETIEHU BIUSET HACIEACTBEHHOCTD
2) B paBHOM CTEIEHHU BIUSIIOT COCTOSIHUE CUCTEMBI 3[JPABOOXPAHECHHS U COBOKYITHOCTD
COIMAIBHO-PKOHOMHYECKUX U IKOJOTUYECKUX (haKTOPOB
3) BIUSIOT B TOM YHUCJIE 3aHATUS (PU3UUECKOUN KYJIBTYpOH U CIIOPTOM
4) He BIUSIET KAYECTBO OKAa3aHUSI MEAUIIUMHCKHUX YCIYT
5) BIMsET TeHETHYECKHUIM MaTepHra ero poauTesnei

Otser:
1.2. Ha kaxoii paxTop 310pOBbs YeTOBEKA MPUXOIUTCS HanMeHbIas nons? [loscaure,

YTO BXOJUT B 3TOT (pakTop. [IpuBeaute He MeHee IBYX IPUMEPOB.

OTtBerT:

3amanue 4
4.1. Onpenenure TUN TNUTAHWUS OPraHU3MOB, MPUBEJICHHBIX B CHUCKE. 3aNMIIUTE
r@psel, O KOTOPHIMHU YKa3aHbl OPraHU3MbI, B COOTBETCTBYIOIIYIO STYEHKY TaOIHIIBI.
Cnucox opeanuzmos:
1) xyBHIMHKA
2) Gepesa
3) NmeHUIUII
4) xopoBa
5) undyzopus-tydenbka
6) KakTyc



ABTOTPO(HBIN THII MU TAHUS I'ereporpodHbIii THII IUTAHUS

4.2. Kakoii TuUN MNHTaHUSA XapakTepeH Uil [aloOpOTHUKA,
M300paKEHHOTO HA PUCYHKE?

OOGocHyiiTe CBOI OTBET:

3agaHne 5

5.1. PaccmoTtpuTe puCyHOK, HA KOTOPOM MPEACTABIICH UK Pa3BUTHS IEYEHOYHOTO

COoCaJIbIIIMKa, 1 OTBETHTC HA BOIIPOCHI.

Kakoii undpoit 0603HaueH Ha pUCYHKE OKOHYATEIbHBINA XO35IMH Mapa3uTa?

OTtBeT:

5.2. MoXeT 1 4eoBeK 3apa3uThCs MEYSHOUHBIM COCANBLINKOM, €CJIH OH padoTaeT
B XJIEBY U PETYJIIPHO 3aHUMAETCs] YOOPKOI KOPOBBETO HaBo3a?

OTtBerT:

3anaHue 6

6.1. YcTaHOBUTE COOTBETCTBHE MEXKAY XapaKTEPUCTUKAMHU W KJIacCaMHU PACTCHUM:
K KaXJIOW MO3WIIUM, JAHHOW B TEPBOM CTOJIOIE, MOJ0EPUTE COOTBETCTBYIOIIYIO

MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKHA KJIACCBHI PACTEHUN

A) IIBETOK C TTPOCTHIM OKOJIOIIBETHUKOM 1) OnHO10IBHBIE



b) konmmyecTBO yacTell IBETKA KPATHO YETHIPEM WM NATH  2) JIBy0JIbHBIE
B) nucTes ¢ AYroBeIM WK apaJIeIbHbIM KUJIKOBAaHUEM

I') kopHeBas cucTema yaiie cTep>KHeBast

J1) npenmy1iecTBEHHO TpaBIHUCTHIE PopMbl E)
CeMs COIEPKUT OJHY CEMSAOIIIO

3anuiuTe B TaOIUILy BBIOpaHHBIE UG PHI IO COOTBETCTBYIOMMMH OykBamu. OTBET:

A B B r | E

6.2. IlpuBenure Mo Tpu MpUMEpa PACTEHUM, OTHOCSAIIMXCS K YKa3aHHBIM KJIaccaM.

3anuImuTe UX Ha3BaHMS B Ta6JII/IIIy.

OnHoOI0JLHEBIE XBoiiHbBIE

3apaHue 7

«Ckopas moMolIp» MpHexajda Ha MECTO aBapuu M OOHApy)KWja IMOCTPaJaBIIETO C
IIEPEJIOMOM HOTH M CWIBHBIM KpOoBOT€4YeHHEM. KpoBp anoro 1msera, BBLACISIIACH
Tosrukamu. Kakoi BBIBOJ JOJDKHBI CIenaTh Bpadu NodTe ocMoTpa nanueHra? Kakue
JNEUCTBUA HYKHO MPEANPHUHSTH U1 OKa3aHUs NEPBOU MOMOIIN?

3anuinuTe HoMepa BHIOPAHHBIX OTBETOB U3 MPEATIOKEHHOTO CITUCKA

Cnucok omsemos:

1) OTKpBITHIN TIEPETOM

2) 3aKpBITHIN MIEPEIIOM

3) apTrepuaibHOE KPOBOTECUCHHE
4) BEeHO3HOE KPOBOTEUYECHUE

5) HAJNOXUTD KTYT BBIIIIE PaHbI
6) HAJIOXKUTH KTYT HUKE PAHBI
7) o6paboTath paHy o 10M

OrtBeT:




3apaHue 8

8.1. B nmpuBeaeHHOM HIKE TaOIUIIE MEXKTY MTO3UITUSIMH MIEPBOTO U BTOPOTO CTOJIOIOB

HNMECTCA B3aUMOCBA3b.

emnoe Yactb

OO0pazoBaTenbHas TKAaHb KaMOui

HOKpOBHa}I TKaHb

Kakoe monsitue ciieryer Bnucarh Ha MECTO MPOIycKa B 3TOM Tabnuiie?
1) KOXKHULa
2) cocynnbl
3) CUTOBUIHBIE TPYOKHU
4) IpeBECHBIC BOJIOKHA

OrtBeT:

8.2. Kakyro yHKIIMIO BBITIOJHIET KaMOUN y paCTCHUIA?

OrtBeT:

3anaHne 9 so!

N3yuute tpaduk, OTpakaromuii 3aBUCUMOCTH

AKTUBHOCTHU PYKOKPBUIBIX Ha I/ICCJIC,IIyeMOI\/II

Konwsectso nponéros

TEPPUTOPHUH OT BPEMEHU CYTOK.

0+ - — Attt
10:00 11:00 00:00 1:00

Bpems, 4

2:00 3:00 4.00

1. Kakue nBa BBIBOJAa MOKHO CJliejaTh Ha
OCHOBE aHaJIM3a 3TOro rpaduka?

OrtBeT:

2. KakoBa MakcuMabHass 1 MUHHMMAaJIbHAsl aKTUBHOCTD pYKOKpBIJ'IBIX?

OrtBeT:

3anaHue 10

10.1. T'unoduz — oaHa U3 BAXKHEHUIIMX >KeJe3 HHAOKPUHHOW CHUCTEMBbI 4YesOBEKa.
['unodu3 BbIAENSIET TOPMOHBI, PETYIUPYIONIME padOTy IPYTUX jKeje3 BHYTPEHHEH
CEKpeInH, MPOIIECCHI pOCTa U pa3BUTHA YenoBeka. [Ipu Hapymennn paboTs! runodusa

Ha6HIOI[aIOTC$I Pa3JIMIHBIC OTKIIOHCHHA OT HOPMAJIBbHOIO pPAa3BUTHUA OpraHU3Ma



YeJI0BeKa, a TAKXKE P/l CEPhE3HbIX HAapyIIEHU OOMEHa BEIIECTB.
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L LRI T i .'-){"]'])()I'L'lihl

1) IIpoananu3upyiiTe cxemy U ONpeAeTuTe, N3MEHEHUE HOPMaJbHOW BHIPAOOTKU
KAaKOI'0 TOPMOHA Y ITOAPOCTKOB IIPUBOJUT K HAPYLIEHUIO POCTA.

OTtBerT:

2) Kak Ha3biBaroTcs 3a001€BaHUs, BO3ZHUKAIONTUE TP N30BITOYHON BBIPAOOTKE ITOTO
TOPMOHA; IPU HEJAOCTATOYHOM BBIPAOOTKE 3TOTO TOpMOHA?

Otser:
3) Kaxkoe 3aboneBanne pa3BUBaeTCs y B3POCIBIX JIOJEH MPU N30BITOYHOM BBIPAOOTKE

3TOro ropMoHa?

OTtBerT:

10.2. BaxxHyio posib B peryyisiuuud paOOThl OPraHOB M CHCTEM OPraHOB 4YeEJIOBEKa,
a TaK)Ke OPraHU3Ma B IIEJIOM MIPAlOT TOPMOHBI THITO(pH3a U TUNOTaIaMyca. [ OpMOHBI
THIOTAJIaMyca PETYJIUpPYIOT paboTy runodusza — OIHOW W3 BAXKHEUIIHMX Kele3
SHJIOKPUHHOW CHUCTEMBI 4YesIOBeKa. | MIOU3 BBIIEISET TOPMOHBI, PETYJIUPYIONIHE
paboTy IPYTUX Keje3 BHYyTPEHHEH CEKpelnu.

1) IIpoananu3upyiite cxeMy u OOBSICHUTE, paboTa KaKo Keje3bl OyAeT HapyllIeHa,



€CIM B aHAIW3€ HOBOPOXKIECHHOIO pEOEHKA BBISIBICHO CHM)KEHUE YPOBHS
TUPEOTPOMHOTO TOPMOHA.

OrtBeT:

2) K kakuM MOCNEICTBHUSIM B Pa3BUTHUH OPraHW3Ma MOXKET PUBECTH HEJOCTATOYHAS

AKTUBHOCTB DTOM KEJIE3bI?

Otger:
CncTema oLeHUBaHWA AMarHoCTUYecKoi paboTbl
Homep 3axanus IIpaBHJIbHBIH OTBET

1 3
2 345

3.1 35

3anaHue 3.2
Coaep:xaHue BEpHOI0 0TBETA U YKA3aHUA K OLICHUBAHUIO Bajbl

(momyckarTcs uHble (OPMYJHMPOBKH OTBETA, He HCKAKAKIINE €r0 CMBICJA)

[IpaBUIBHBIN OTBET IOJKEH COACPIKATH CISAYIOIINE DICMEHTHI:
1) ykazanue ¢akropa: COCTOSIHUE CHCTEMbI 3APaBOOXPAHEHHS;
2) yka3zaHue NOSICHEHHUS: Tpo(eccuoHaIn3M Bpayeil / JoCcTaTouHOoe

KOJINYECTBO Bpaqeﬁ / TeXHUUEeCKOoe 00eCIIeueHE MOUKINHHUK U 6OJIBHI/II_I

/ OCTYITHOCTb JIEKAPCTB (HEOOXOIMMO YKa3aHHE HE MEHEE JIBYX

aCIEKTOB)
[TpaBunbHO yKa3aHbl (PAKTOP U MOSICHEHUE 2
[IpaBuibHO yKa3aH (hakToOp, yKa3aHO HEBEPHOE MOSCHEHUE / TOSICHEHHUE He 1
yKa3aHo
njimn
NpaBUIBHO YKa3aHO MOACHEHHE, GaKTOp HEe yKa3aH
HemnpasuibHo yka3aHbl (pakTOp U MOSICHEHUE 0
Maxcumanvhuiii 6ann 2
Homep IIpaBUILHBINA OTBET

3aJaHudA




4.1 ABTOTPO(}BI — CAaMU MPOU3BOISAT OPTAHNIECKOE BEIIECTBO:
1) kyBmIMHKa; 2) 6epesa; 6) KakTyc.
['eTepoTpodbl — MUTAIOTCSI TOTOBBIM OPTaHUYECKUM BEITICCTBOM:

3) nenunuit; 4) KopoBa; 5) unpyzopua-tydenbka

3anaHue 4.2.

ConeprkaHue BEpPHOI0 OTBETA M YKA3aHUS K OLIECHUBAHUIO Bamibl

(momyckarTcs uHble (OPMYJMPOBKH OTBETA, He HCKAKAKIINE €r0 CMbICJA)

HpaBI/IJIBHHﬁ OTBCT OOJIKCH COACPIKATD CICAYIOIMUC 3JICMCHTDI:

1) yka3zaHue Tuma NUTaHUs )KUBOTHOTO: aBTOTPO(DHBIIA;
2) obocHOBaHME, HAIPUMEP: HA CBETY (POTOCUHTE3UPYET — 3HAUUT,
aBTOTpO(HBIN TUN UTaHuss. OOpa3yeT U3 HEOPraHUUYECKHUX BEIIECTB

OpraHM4Y€CKHC HAa CBCTY — 3HAYMT, aBTOTpO(i)HBIfI THII IINTaHUA

HpaBI/IJII)HO YKa3aH TUII INTaHus, IPECACTABICHO 000CHOBaHHE




[TpaBmiIbHO yKa3aH TUN MUTaHUS, 0O0CHOBAHHE HE MPEICTABICHO /

npeacTaBICHO HEIIPABUIIbHO

Tun nmuTaHus He yKa3aH / yKa3aH HEMPABUIIbHO HE3aBUCHMO OT HaJIHUHUS
000CHOBaHUSA
nin

OTBET HCHpaBI/IHBHBIﬁ

Maxcumanvuoiii bann 2

Howmep 3apanus IIpaBUJIbLHBIH 0TBET

5.1 1

3apaHne 5.2

ConepkaHue BepPHOI0 OTBETA M YKA3aHUS K OLIECHUBAHUIO Bamibl

(momyckarTcs uHble (OPMYJHMPOBKH OTBETA, He HCKAKAKIINE €r0 CMbICJA)

[IpaBUIBHBIN OTBET AOJIKEH COJCPKATH CICAYIOIIUE DIEMEHTHI:
1) OTBET HA BOIIPOC: HET, 3apakeHNE HEBO3MOXKHO;
2) o0ocHOBaHKE, HAIPUMEP: YEIOBEK 3apakaeTcsl IeUYSHOYHBIM
COCAJIBILIMKOM TOJIBKO MPU MONAJaHUU B €T0 OPTAHU3M LUCT BMECTE
C TPABOM MJIM XBOCTATBIX JINUMHOK BMECTE C BOJOU
nin
B HaBO3€ COJIEPIKATCS SIMIA COCAIBIINKA, KOTOPbIE HE3APA3HBI JJIS
YeJI0BEKa.
DneMEeHTHI OTBETA MOTYT OBITH IPUBEICHBI B UHBIX, OJIN3KUX 110 CMBICITY
bopmyIHpoBKax
[IpaBunBHO JaH OTBET Ha BOMPOC, TPUBEIEHO 0OOCHOBAHHE

[TpaBuIIbHO JaH OTBET HA BOIIPOC, 0OOCHOBAaHUE HEMPABUIHLHOE
MNJIM orcyrcTByeT

OTBeT HenpaBUIILHBIN

Maxkcumanvroiu 6aut

Homep 3ananus IIpaBHIBLHBIN OTBET

6.1 121211

3apnaHune 6.2
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ConepmaHne BECPHOI'0 0TBE€TA U YKA3aHUA K OHCHUBAHUIO

(nomyckawTcs uHbIe (GOPMYJIMPOBKH OTBETAa, HE MCKAKAIIIHE €r0 CMbICJIA)

Bbaaabl

IIpaBUIIBHBIN OTBET JOJIKEH COAEPKATh IO TPU IPUMEPA PACTEHHM,

OTHOCAIMXCS K Ki1accaM OIHOIOIbHBIE 1 XBOWHBIE

IIpaBriIbHO yKa3aHO IO TPU IPUMEPA PACTEHUM B KaKJIOM KJ1acce

[IpaBunIBHO IPUBEJEHO ABA-TPU MIPUMEpPA PACTECHHUH, OTHOCAIIUXCS
K OJIHOMY KJIacCy, U JiBa IpUMepPa PACTCHUI, OTHOCSIIUXCS K APYTrOMYy

KJ1accy

Bce nHbIE cUTyaluy, He COOTBETCTBYIOIIUE IMPABHIaM BBICTaBICHUS 2
u 1 camna
njin

OTBET HGHpaBHHBHBIﬁ

Maxcumanvroiu 6aut

Howmep 3apanus IIpaBUJIbHBIH 0TBET

7 135

8.1 1

3apaHune 8.2

Conepmanne BEPHOI'0 0TBETA U YKa3aHUA K OLHICHUBAHUIO

(nonmyckaiorcst uHble (GOPMYJIMPOBKH OTBETA, HE MCKAKAIOIIHE €ro CMbICJIA)

Bbaaabl

HpaBHHBHBIﬁ OTBCT JOJIZKCH COACPIKATh YKA3aHHC d)VHKIII/II/I, HaIrpuMcep:

YBEJIMUEHHUE PA3MEPOB PACTEHUS
nJin

YBEIMYEHHE CTEOIISI U KOPHS B IMAMETPE

[IpaBunbpHO yKa3aHa GyHKIUS

OTBeT HenpaBUIILHBIN

Maxcumanvuoiii bann

3agaHmne 9
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Conepmanne BEPHOI'0 0TBETA U YKa3aHUA K OLHICHUBAHHNIO

(momyckaroTcsd UHbIe (DOPMYJUPOBKH OTBETA, HE HCKAKAIOLIIUE €ro CMBICJIA)

Bbaaabl

IIpaBUIBbHBIN OTBET:
1) aKTUBHOCTB YBEIMYHMBAETCS C HACTYIJIEHUEM CYMEPEK
nJin
aKTUBHBI B TEMHOE BpeMs CyTOK. /[Ba nMKa akTUBHOCTH —

00:00 v 1 3:00 u.

2) MakcumaibHas akTUBHOCTh — 55 MpOJIeTOB, MUHUMAaJIbHAS — 5

BepHblil OTBET 1aH HA J1Ba BOIpoca

BepHblii 0TBET Ha OAUH BOIIPOC

OTBeT HenpaBUJIbHBIN

Maxcumanvroiu 6aun

N O = N

3apaHune 10.1

Conepmanne BEPHOI'0 0TBETA U YKa3aHUHA K OLHICHUBAHHNIO

(nomyckarTcs MHble (POPMYJIHPOBKH OTBETA, HE MCKAXKAIIIHE €r0 CMbICJIA)

Bbaaabl

IIpaBUIIBHBIN OTBET JOJKEH COAEPKATH CIIETYIOIINE OTBETHI:
1) 1-# Bompoc: u3MeHeHNe BRIpabOTKH TOPMOHA POCTA;
2) 2-# BONPOC: TUTAHTU3M WJIH KapJIMKOBOCTb;
3) 3-# Bompoc: MUKCeieMa.
DJeMeHTHI OTBETa MOTYT ObITh IPUBEACHBI B MHBIX, OJU3KHUX MO CMBICITY

bopmynrpoBKax

OtBeT HpaBHHBHBIﬁ, BKJIFOYACT BCC OTBCTHI HA BOITPOCHI, HC COACPIKUT

OHMOJIOTUYECKUX OIIMOOK

OTBeT BKIIIOYAET ABa IIPpaBUJIBbHBIX OTBETA HA BOIIPOCHI, HC COACPIKUT

OHMOJIOTUYECKUX OIITMOOK

OTBeT BKJIIOUAET OJHH HpaBHHLHBIﬁ OTBCT Ha BOIIPOC, HE COACPIKUT

OHMOJIOTUYECKUX OIIMOOK

OTBeT BKJIIOYAET OJMH MPABUIBHBIN OTBET HA BOMPOC U COACPIKHUT
OHOJIOTHYECKHUE OIIIUOKHU
nin

OTBET HCHpaBI/IHLHBIﬁ

Maxcumanvroiu 6aun
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3apaHne 10.2

ConeprxaHue BEepHOT0 0TBETA H YKA3aHHUA K OLIEHMBAHHUIO

(nonmyckaiorcst uHble GOPMYJIMPOBKH OTBETA, HE MCKAKAIOIIHE €ro CMbICJIA)

Bbaaabl

IIpaBUIIBbHBIN OTBET:
1) paGoTa MUTOBUIHOM KENE3BI,
2) mpu HETOCTATOYHOM BHIPAOOTKE TOPMOHOB IITUTOBUIHON KEJIE3bI
OyIyT HapyIIEHBI POCT ¥ PA3BUTUE OPTAaHU3MA, CHIDKEH YPOBEHb OOMEHA

BCIICCTB B KIJICTKEC

HpaBI/IHBHO YKa3aHbl BCC OTBCTHI HA BOITPOCHI

[IpaBWIIBHO yKa3aH TOJILKO OJJMH OTBET HA BOIIPOC

Hel'[paBI/IJIBHO AaHbl OTBETBI HA BOIIPOCKHI, JOITYIICHBI OMOJIOTHYECKHE

OIUOKH

Maxcumanvuoiii bann

PekomeHaaumm no nepesoay NepBUYHbLIX 6annoB B OTMETKM MO

naTMbannbLHOM WKane

MakcumaneHelii 6ann — 29

OTMeTKA Mo NATHOANIILHOH IIIKAJIE

«2Q»

3»

«“4»

«5»

[TepBuunbIe OB

0-11

12-17

18-23

24-29
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MpunoxceHue3 WNTorosaa KOHTPONbHaA paboTa no 6uonorum B 10 Knacce

1. Kakas Hayka KjgacCU(PHUIMPYET OpraHU3Mbl HA OCHOBE UX POJCTBA?
1) anaTomus

2) cuctemMaTuka

3) majaeoHTOJIOT S

4) sKoJIoTHs

2. B cocTaB Bcex JKHUBBIX OPTraHU3MOB BXOJSIT OCITKA U HYKJICUHOBBIE KUCIIOTHI,
YTO CBHJICTEILCTBYET O

1) equHCTBE MPOMCXOXKICHUS BCEX KHUBBIX CYIICCTB

2) B3aUMOCBSI3U 0COOEH B TIOMYJISIIIHSIX

3) CJI0’)KHOM CTPOCHUHU OPTaHUYECKHUX BEIICCTB

4) npucnocoOIEHHOCTH OPTaHU3MOB K (haKTOpaM Cpebl

3. Hanmnuue pasnuyHbIX MIACTH XapaKTEPHO IS KIETOK
1) rpuboB

2) )KUBOTHBIX

3) pacreHuit

4) Oakrepuit

4. Kakyto poJib B KJIETKaX BBITOJIHSIOT JEUKOIUIACThI?
1) CHHTE3UPYIOT JIUIHIBI ¥ OCITKH

2) pacuIeTUISIIOT BPEAHBIE TPOYKThI OOMEHa

3) HaKaIUIMBAIOT 3alacHbIC MTUTATEIbHBIC BEIIECTBA

4) TpaHCTIOPTUPYIOT BEUIECTBA B PA3HbBIE YACTU KIETKU

5. Kakoii mpu3Hak gaeT BO3MOKHOCTh BBIICTTUTH BUPYCHI B 0OCOOYIO TpymITy?
1) He UMEIOT KJIETOYHOTO CTPOEHUS

2) He coJiepKaT HyKJIEMHOBBIX KHCIIOT

3) siBisieTCSl BO3OYAUTENISIMH Pa3IMUHbIX 3a001€BaHU

4) ABASAIOTCS BHYTPUKJIETOUYHBIMU MTApa3UTaMU

77



6. Xpomocoma, BuAMMAasi B CBETOBOM MHUKPOCKON Ha CTaauu MeTadasbl
WM MO3AHeH npodas3bl MUTO3a, COCTOUT U3

1) ogHOM cuiibHO ciMpanu3oBaHHON MosieKkyJbl JIHK

2) IByX cnvpanu3oBaHHbIX Mojeky JJHK

3) necnupammszoBanHbix Mosekyn JJHK u 6enka

4) 1ByX XpOMaTHI, CBSI3aHHBIX MEXIY OO0 MEPBUUHOMN MEPETKKON

7. Y BCeX CyHIECTBYIOIINX OPraHU3MOB AMUHOKHUCIIOTBI KOAUPYIOTCS OJHUMU
Y TEMH K€ KOJIOHAMU, IO3TOMY KO/l HaCJIeICTBEHHOCTH

1) oHO3HAYHBIM

2) yHUBEPCAJIbHBIN

3) reHeTU4YEeCKUi

4) TpUILIETHBIN

8. UTo HaA3BIBaIOT OHTOIeHE30M?

1) mportecc HHAUBUIYATBLHOTO Pa3BUTHS 0COOCH

2) NposiBIEHUE TPU3HAKOB MPEIKOB HA CTAMH 3aPOJIBIIIIEBOTO PA3BUTHS
3) npobJieHHe 3UTOTHl HA pAaHHUX CTAAMSIX PA3BUTHS 3apoblilia

4) mpouecc UCTOPUYECKOrO Pa3BUTHUS BUIOB

9. I'eneTnyeckuid KO BJIAECTCS YHUBEPCATbHBIM, TaK KaK

1) Kaxxasi aMUHOKHCIIOTa KOAUPYETCSI TPOMKOM HYKJIEOTHI0B

2) MECTO aMUHOKHCJIOTHI B MOJIEKYJIE O€JIKa ONPEESIOT paBHbIE TPUILIIETHI
3) OH OJUH JJIsl BCEX )KUBYILMX HA 3eMJIe CYIECTB

4) HECKOJIbKO TPUILIETOB KOAUPYIOT OHY AMUHOKHCIIOTY

10. Kakasi ctagusi pa3BUTUSL OTCYTCTBYET B PA3BUTHH HACEKOMBIX C HEMOJIHBIM
MIPEBPAIICHUEM B OTIUYHE OT TOJHOTO?

1) stitiio

2) IMYUHKA

3) KyKoJika

4) B3pociioe HaCEKOMOe
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11. KakoBa pousb (poTocunTe3a Ha 3emie?

1) B atMocdepy BbIIeNIETCS YIIASKUCIBINA Ta3

2) cunTe3upyroTcs MosieKynsl AT®, 3anacaromiye SHepruto

3) B KJIETKAaX paCTCHUN OKHUCISAIOTCA MOJIEKYJIbI OPraHUYECKUX BEIIECTB

4) 0Opa3yroTcs OpraHMYeCKUe BEIIECTBA, UCIIONb3yEeMbIe IPYTUMH OPraHU3MaMHU

12.Yro  mpoucxomur €  JAETEHBIIAMH  JKUBOTHBIX  TPH  IPSIMOM
NOCTAMOPHOHAIEHOM Pa3BUTUN?

1) popMupoBaHre TMUUHKH

2) hopMupoBaHUE KyKOJIKU

3) n0o3peBaHME MHOTUX OPraHOB M CHUCTEM OPIaHOB

4) npeBpalleHue JNYMHKHA BO B3pOCIIOE JKUBOTHOE

13. [TonoBoe pa3MHOKEHHE 00ECIIeUnBAET

1) GBICTPYIO CMEHY MTOKOJICHHIA

2) yBenn4YeHNe TeHeTUUECKH MHAUBH Ty aJIbHBIX 0CO0eH
3) 6uonoruyeckoe pazHooOpas3ue BUIOB

4) yBeIMueHHUE TeHETUYECKON HEOTHOPOIHOCTH BHIA

14. YcranoBute IIOCJIEI0BATENBHOCTD IIPOLIECCOB, IIPOUCXOIALINAX
IOpU MOCTYIUIEHUH B KJIETKY BOJIbI C MOJIEKYJAMM IOJIMMEPOB IyTEM MUHOLUTO3A.
3anuimuTe B TaOIUIy COOTBETCTBYIOLIYIO MOCIEI0BATENILHOCTD LUGDP.

1) monuMepHbIe BElIECTBA PACUICTUIAIOTCS MO ICHCTBHEM (PEPMEHTOB JIN30COM

2) my3bIPBKH C BOJIOM ¥ OJIMMEPAMHU OTIIOYKOBBIBAIOTCS OT KaHAJIbLIA

3) MOHOMEDBHI MOCTYNAIOT B HUTOIIA3MY

4) NMHOLIMTO3HBIE My3bIPHKU CIUBAIOTCSA C JIN30COMOM

5 ) I1asMaTn4cCKas MCM6paHa BIITYMBACTCA B KJICTKY B BUZIC TOHKOI'O KaHAJIbIla

Otser: | | | | | |

15. YcranoBuTe COOTBETCTBHME MEXAY NPU3HAKOM M OPraHOMIAMH KIIETKH,
JUIS KOTOPOTO OH XapaKTepeH: K KaKJIOW IMO3ULIMH, JAaHHOH B TMEPBOM CTOJIOIIE,

HO,Z[6CpI/IT€ COOTBCTCTBYIOIIYIO ITO3UIHUIO M3 BTOPOTO CTOJ'I6I_I8,.
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[TPU3HAK OPTAHOU/IbI
A) uMeroT 1Be MeMOpPaHbI 1) muzocombl
b) pacmemsator oprannueckue Bemectsa 10 CO, u HyO  2) Muroxonapuu
B) pacuiemnisitor oprannueckre BeniecTBa
IPY YYaCTUU TUAPOIUTHYECKUX (EPMEHTOB
') nepeBapuBarOT OPraHOU bl KIETKH
J1) MoryT ciMBaThCst MEXKIAY COOOM
E) oOpasytot nuieBapuTeIbHBIE BAKYOIH

y TIPOCTEUILINX

Ortser: A B B T 11 E

16. B xkapuotune ssumens coaepxkutca 14 xpomocom (2m). Onpenenure 4ucio

XpOMOCOM B aHa(ba:;e MHTO3a B KJICTKAaX JSHAOCIICpMA, C€CIHN Y HETO TpI/IHJ'IOI/I,Z[HBII\/'I

Habop xpomocoM (3 m). Bece monydeHnHblie pe3ynbTaThl 00bSICHUTE.

Mn paBU/IbHblE OTBETDI

Ne

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 15

OtBer | 2 1 3 3 1 4 2 1 3 3 3 4 4 | 234 | 221111

16. OTBeT:

1)B TpumnonpHONW KJIETKE SHAOCIEpPMAa CEMEHH SYMEHA COACPKUTCSA

21 xpoMocoma.

2) B unrepdaze npoucxomut yasoenue JHK, Temepr kaxmas xpomocoma

COCTOMT U3 JIBYX XpOMATH/]I, YUCIIO MOJIEKYJI B KJIeTke 42 (xpomocoMm — 21).

3) B nepuon anadasbl NpOUCXOIUT PACXOXKIEHUE K MojocaM kieTku. Kaxaas

XpoMatnuaa CTaHOBUTCA CaMOCTOSITEJIbHOM XpOMOCOMOI\/’I, IIO3TOMY 4YHUCJIO XpOMOCOM

B niepuoa anagassl 42.

Kputepum oLeH1BaHWA

3aoanus 113 ouenuBarorcs B 1 6amn; 3adanus 14—15 oneHuBaroTes B 2 Oaia,

CCJIA IPAaBUIIBHBIMU ABJIAIOTCA BCC OTBCTHI, 1 6ann — eciau ecThb OIHI/I6Ka, HO XOTS OBl
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OJIMH OTBET SIBIIICTCS MPABUIILHBIM.

3aoanue 16 co cBOOOJHBIM OTBETOM OLIEHMBAeTCA B 3 Oauia. MakcuMaabHOE
yuCca0 0ajloB — 3 CTaBUTHCS, €CIIM OTBET BKJIIOYACT B ceOs BCE HAa3BaHHBIEC DJIEMEHTHI
U HE COJEPKUT OMOJOTMYECKHUX OIIMOOK; 2 Oamia — OTBET BKIIOYAeT B ceOs /Ba
W3 Ha3BaHHBIX BBIIIE JIEMEHTOB, KOTOPbIE HE COAEpKAT OMOJOTMYECKUX OIIHOOK;
1 Gamnm — oOTBET BKJIOYAEeT B ceOS OAMH M3 HA3BAaHHBIX JJIEMEHTOB, KOTOPBIN
HE COJIEPXKUT Ouojornueckux omumoOok. He ompeneneHsl / HEBEPHO OMpPEICIICHBI
00bexThl MJIM Bce wHBIE cUTyallud, HE COOTBETCTBYIOIIUE MPaBUIaM BBICTABICHUS

3,2 u 1 Gamna.

MakKkcumansHoe Konundectso 6annos — 20.

Onenka «5» — 17-20 6annoB (ne menee 71%).
Ouenka «4» — 14—16 6annoB (He meHee 52%).
Ouenka «3» — 10—13 6annoB (He meHee 32%).

Ouenka «2» — MeHee 9 0auIoB.
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MpunoxceHue 3. UToroBas KOHTPOJbHAA pabota no 6uonorum B 11 Knacce

1. ®enoTHn Opranu3Ma — 310

1) COBOKYMHOCTh BCEX F€HOB KJIETKU UM OpraHu3Ma

2) He3aBUCUMO KOMOMHHUPYIOIIASICS JUCKPETHas MaTepuaibHas eauHUIA
HACJIEICTBEHHOCTH, OTBETCTBEHHAS 3 Pa3BUTHE OJTHOTO MPU3HAKA

3) COBOKYMHOCTh TMPU3HAKOB W CBOMCTB OpranusMa, (pOpMUPYIOLIUXCS
B pe3yJibTaTe B3aMMOJCHCTBUS TEHOTHUIIA C OKPYKAIOLIEH cpenoi

4) moJyio’)xeHNe OIPENIEIEHHOT0 reHa Ha TeHEeTHYECKOM WM HUTOJIOTHYECKON

KapTe XPOMOCOMBI

2. Kak 0003Ha4ar0T TeHOTHIT AUTETEPO3UTOTHON 0co0u?
1) AaBb

2) AABb

3) AaBB

4) AABB

3. Onpenenute TUN MyTalMy, MOPOU3OLICANICH B IOJOBOM KJIETKE, €CJIH
NepBOHAvYajIbHAs TIOCIIEI0BATEIbHOCTh HYKJICOTHI0B B TeHe Obuia: AAITTII TLIA,
a B pesynbTaTe Mytauuu ctana: AAITTTTITTA.

1) xpoMocoMHast

2) moauduKauoHHas

3) reHoMHas

4) reHHas

4. Yto npeACTaBISIIOT COOO0M YNCThIE TUHUU?

1) momy sy rTOMO3UTOTHBIX 0CO0EH TI0 OTIPEICIICHHOMY KOMIUIEKCY TEHOB

2) COBOKYITHOCTb OPTaHU3MOB, XapaKTEPU3YIOUTYIOCS BHICOKOH
KU3HECIIOCOOHOCTHIO

3) rpynibl OpraHu3MoB, 00J1aJAI0IUX MOIIIHBIM POCTOM U Pa3BUTHEM

4) reHeTUYECKHE OTIUYHBIE IPYT OT APYTa NOPO/IbI ) KUBOTHBIX
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5. DileMeHTapHbBIN SBOIIOLIMOHHBINA MaTepuail — 3TO

1) ocobb

2) MyTanus

3) momynsus

4) moauduKkamms

6. Boibepute pusnonorunueckuii KpuTepuii BUaa poCSHKU
KPYTJIOJIACTHOU.

1) uBETKM MpaBUIIbHBIE, OEITbIE

2) UBETKM COOpaHbI B COIBETHE KUCTh

3) npouspacTaeT Ha TOpPIHBIX OOJIOTaX

4) nepeBapuBacT HACEKOMBIX (DepMEHTAMU CITU3U

7. BeibepuTe npu3HaK CTaOMIU3UPYIOIIETO 0TOOopA.
1) ocymiecTBIs€TCS B U3MEHSIOIIUXCS YCIOBHSIX

2) HampaBJIEH Ha YCTaHOBJIEHUE B OMYJISIUU CPETHETO 3HAUEHUS
IIPU3HAKa

3) NpUBOAMT K 3aKPEIJIEHUIO HOBOM HOPMBI PEaKLIMU PU3HAKA

4) yBeTMINBACTCSA 4YaCTOTA BCTPEUAEMOCTH 0CO0CH C U3MEHEHHBIM
IPU3HAKOM

8. Ykaxure npumep apomopdosa.

1) TEMIOKPOBHOCTD Y MJIIEKOMUTAIOIINX

2) UCUE3HOBEHHE 3yOOB Y COBPEMEHHBIX MTHUI]

3) npucnoco01eHne JACTOHOTUX K )KU3HU B BOJIE

4) penykuus opraHa 3peHusl y TOUBEHHBIX OOUTaTEIeH

9. Kak Ha3bIBalOT B3aMIMOBPEIHbBIE OTHOUICHHSI MEXAY MOMYJIALUAMU?
1) mapa3ur — x0341H

2) XUIIHUK — KePTBa

3) KOHKYpPEHT — KOHKYPEHT

4) HaxJIEOHUK — XO3IUH



10. BunoBoil coCTaB >KMBOTHBIX B BOCCTaHABJIMBAIOLIUXCSA TMOCIIE
No’kapa JEeCHbIX OMOreoleH03aX JOCTUraeT HaubOJIbIIEro pa3Hoo0pasus BO
BpeMsi

1) yBenudeHust MHOTOOOpa3usi U YMCIICHHOCTH KYCTaPHUKOB

2) OypHOro pa3pacTaHusi BBICOKOPOCIIBIX MHOTOJIETHUX TpaB

3) BBITECHEHHUS TPaB MHOTOYUCIEHHBIMU HOPOCISIMUA JTUCTBEHHBIX
JIEPEBBHEB

4) 3aBepUICHUS CI0KEHNS BEPTUKAIBLHON 30HAJIbHOCTH (SIPYCHOCTH)

11. TlosiBeHne 030HOBOTO 3KpaHa B Onocdepe 3eMin ObLTO CBSI3aHO C
1) BOBHUKHOBEHHEM ITPOIIecca XEMOCHHTE3a

2) mosiBICHUEM XJIOpOhHUILIa

3) npeBpalieHueM SHEPTUH B LIECTISIX TUTAHUS

4) pacceneHueM KMBOTO MO BCE MOBEPXHOCTH CYIIIU

12. )Ku3Hb Ha 3emiie NOsIBUIIACH B PE3YJIbTATE
1) camozapoxaeHus
2) nepeHoca ¢ Ipyrux MIaHET BEYHO CYIIECTBYIOIINX «KUBBIX CEMSH

3) abMOTreHHOT0 CUHTE3a MOHOMEPOB U MOJIUMEPOB B IEPBOPOJHOM
OKE€aHe

4) mepeHoca ¢ IpyTrux MIaHET CAMOKOHIIEHTPUPYIOIIUXCS BEILIECTB

13. YncneHHOCTh TOM WIIM MHOM MOITYJISIHUU U3 TOJa B FOJ1 Yallle BCEro
1) MOCTOSIHHO YBETMYHUBAETCA

2) ocTaercs Ha IPEKHEM YPOBHE

3) moaBepraercsa pe3KuM U3MEHEHUSIM

4) xonebJeTCst OKOJIO CPETHETO YPOBHS

14. YcraHoBUTE MOCIIEIOBATEIBHOCTD 3TATIOB 3apacTaHusl 03epa 1
MPEBpaIeHuUs €r0 B 00J0TO. 3aMUIINUTE B TAOIHIY COOTBETCTBYIOIIYIO
MOCJICTIOBATEILHOCTD IIAPD.

1) oOMeneHue BogoeMa
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2) 3aMeHa PaCTCHHUI 1 YKMBOTHBIX BUIAMH, TIPHCIIOCOOICHHBIMH K YCIIOBUSIM
0oJI0T

3) yMeHbIIIEHUE B BOJIE COJIEPKAHUS KUCIIOPOJa

4) HaKOIUIEHHE B IPUPOIHBIX CIOSX BOJIBI OPraHUYECKHUX

OCTaTKOB qTBeT: ‘ ‘ ‘ |

15. YcTaHOBUTE COOTBETCTBHE MEXIY XapaKTEpUCTUKOW U BHIIOM

MyTalluH, OJIs1 KOTOPOro OHA XapaKTCpHaA.

XAPAKTEPUCTUKA BU/|

MVYTALIUN

A) KpaTHOE yBEIMUYEHUE T€HOMY YHCJIa XPOMOCOM 1) renHas
B COMAaTHYECKOM KIJIETKE 2)

reHOMHas b) u3MeHeHue MoceI0BaTeIbHOCTH HYKJICOTHIOB
BO (pparmenTe monekyisl JJHK

B) BeIaieHne TpUILIeTa HYKJICOTHIOB TIPH

TpaHCKpUIIUK [') yBeIMUCHHE YUCIIa XpPOMOCOM B

raMmere

J1) 3ameHa OJHOro TPUILIETA HYKJIEOTHIOB IPYTUM

Omeem: A B B r I[

16. lurerepo3uroTHoe  pacTeHHWE  TOMara C  HOPMAJIbHBIMH
JUCThSIMU M KPYIJVIBIMM IUJIOJAMH CKPECTHJIM C PACTEHUSIMH, HMEIOIIUMHU
JIUCTBS, TIOJBEPKEHHBIC MMOPAKEHUIO OOJIE3HBIO, M TUIOJAMHU C 3a0CTPEHHBIMU
KoHIlamu. M3BecTHO, 4TO 00a JOMHHAHTHBIX TeHa (HOpMaJbHBIC JUCThI U
KpYTJbl€ TUIOJbI) JIOKAJIM30BaHbl B OJHOM XPOMOCOME, KPOCCHMHIOBEpa HE
npoucxoaut. CocTaBbTe CXeMy peleHus 3anadd. OnpenenuTe TeHOTHUIIbI
ponuteneii, (EHOTUNBI W TEHOTHIBI MMOTOMCTBA, COOTHOIICHHE OCO0ei ¢

pa3HpIMU reHOoTUNIaMH U (peHoTunamu. OObSICHUTE MOJTyUYE€HHBIE PE3yIbTaThI.
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Mn paBU/IbHblE OTBETDI

Ne 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14

15

OtBer | 3 1 4 1 3 4 2 1 3 4 2 3 4 | 3412

21121

16. OTBeT:
1) 'eroTunsl poauTeseil: HOPMaIbHBIE JUCThSI U KPYTJbIe TUIOABI —
AaBb (rametst AB, ab), nucThs, mOpakeHHBIE OO0JIE3HBIO, TUIOMBI C

3a0CTPEHHBIMH KOHIIaMU — aabb (rameTsl: ab).

2)Tenotunst w  ¢eHoTunsl TOTOMKOB: 1AaBb — pacrenus c
HOPMAJIbHBIMU JIUCTBSIMH M KPYINHBIMH Tutofmamu: 1 aabb — pacteHus ¢
JUCTHSIMH, TTIOPaXKaeMbIMU OOJIE3HBIO, U TNIOIAMHU C 320CTPEHHBIMU KOHIIAMH.

3) Tak kak reHbl CIEIUICHBI, TO MEPBOE PACTEHUE TOMATa JAaeT JBa TUIIA
ramer: AB u ab, a Bropoe ogmH TuMm ramer — ab, MOATOMY y MOTOMCTBa

IPOABIIACTCS TOJBKO IBa q)CHOTPIHa B cooTHOIIEeHUM 1:1.

Kputepum oLeH1BaHWA

3aoanus 1-13 ouennBarorces B 1 06amn; 3adanus 14—15 oneHUBAOTCA B 2
Oamna, eciii TPaBWIBLHBIMHU SIBIITFOTCST BCE OTBETHI, | Oamn — ecim ecThb
omuOKa, HO XOTSI ObI OIMH OTBET SBJISICTCS MPABUIIHHBIM.

3a0anue 16 co CcBOOOOHBIM OTBETOM OILIEHHWBaeTca B 3 OaJuia.
MaxkcumajibHOE YHuciio 0aoB — 3 CTaBUTHCS, €CJIM OTBET BKJIIOYAET B ce0s BCe
Ha3BaHHBIC JICMEHTHI W HE COJCPKUT OMOJIOTHYECKUX OIMMOOoK; 2 Oamia —
OTBET BKJIIOYAET B CeOs JBa M3 HA3BAHHBIX BHIIIE AJIEMEHTOB, KOTOPHIE HE
coep’aT OMOJIOTHYECKUX OIHUOOK;

1 Oamr — oTBeT BKIOYAaeT B ceOS OOMH M3 HAa3BaHHBIX DJIEMEHTOB,
KOTOPBI HE COAEPKHUT Omosiornyeckux omubok. He ompeneneHs / HEBEpHO
onpenencHbl 00bekThl WMJIM Bce WHBIC CUTyallid, HE COOTBETCTBYIOIIHE

npaBuWiaM BeICTaBiieHus 3, 2 u 1 Gama.
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MakcumanbHoe Konunyectso bannos — 20.

Onenka «5» — 17-20 6annoB (ne menee 71%).
Ouenka «4» — 14—16 6annoB (He meHee 52%).

Onenka «3» — 1013 6amnoB (He menee 32%).

Ouenka «2» — MeHee 9 0auIoB.
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