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MHNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbpl MO OWUOIIOTHH TEOPETHUYECKYIO OCHOBY HJISi OMpPEICICHHS
MOAX0J0B K (OPMHPOBAHUIO COJAEpKaHUs YydeOHOro mnpeamera «buosorus» cocTaBuiu:
koHuenryaiabHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJCH, COACpIKaHUS,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMH K YPOBHIO IMOJATOTOBKH BBITYCKHHUKOB, MOJIOKEHHUS 00
o0IMX MENsIX U MPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparum, a TakkKe MOJI0KEHUS O criennuduke OMOJIOTHH,
e€ 3HauYeHWW B TO3HAHWM >KMBOW MPUPOJIBI M OOECICYCHUHU CYIIECTBOBAHHS YEIIOBEUYECKOTO
obmiectBa. CormacHO Ha3BaHHBIM MTOJIOKEHUSIM, ONIPEACIICHBI OCHOBHBIC (PYHKIIHH TIPOTPAMMBI 110
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo 6mosioruu MaéT mpecTaBlIeHre O LesX, 00 00IIel cTpaTeru 00yJdeHusl,
BOCIIUTAHUS W Pa3BUTHA OOYYarONIUXCS CpeAcTBaMH ydeOHOTO mpenMera «buomorusy,
ompezenseT 00s3aTeNbHOE TPEIMETHOE COAEpIKaHHE, €ro CTPYKTYpPY, paclpeaeicHue Io
paszenaM M TeMaM, PEKOMEHIYEeMYIO TMOCJIeIOBATEIbHOCTh U3YYCHHUs Y4eOHOTO MaTepuana C
Y4€TOM MEXIMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEILHOTO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaroNTuXCsl.

B nporpamme mo OHONOTMM TakKe YYHUTHIBAIOTCS TpPeOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEJAMETHBIM pe3ylibTaTaM o0ydueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOM JEATEILHOCTH/y4eOHBIX TEUCTBUI 00yUYaIONIUXCS TI0
OCBOCHHIO COZICPKAHUS OMOJIOTHIECKOTO 00pa3oBaHMs.

B nporpamme no Ouonorum (10—11 kmaccel, 0a30BbI YpOBEHb) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B W3y4eHMHM Ouonoruu, Onaromaps dYemMy B HEH mIpocMaTpuUBaeTCs
HaIpaBJICHHOCTh HA PAa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUSI, IIEHHOCTHBIX OPUCHTAIMH  JUYHOCTH, OKOJOTHYECKOTO  MBIIIJICHHUS,
NPEJCTaBICHUA O 3J0pPOBOM 00pa3e JKM3HM U OEpEeXHBIM OTHOIICHHEM K OKpYKaroIen
npupoaHoii cpene. [loaTomy Hapsay ¢ H3ydeHUEM 00IIEONOIOTHIECKUX TEOPHH, a TAKXKe 3SHAHUN
O CTPOCHHH JKMBBIX CHCTEM PA3HOTO pPAaHra M CYIIHOCTH OCHOBHBIX TPOTEKAIOIIMX B HHUX
MIPOIIECCOB B ITporpamMMe Mo OMOJIOTHH YIEICHO BHUMAaHUE UCTIOIb30BaHUIO TIOJTYICHHBIX 3HAHUN
B TIOBCEJHEBHOW JKM3HH [UIsl PEHICHHUS MPHUKIAIHBIX 3a7a4, B TOM YHCIE: TPO(QUIAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHUS,
000CHOBaHHUS SKOJOTUYECKH IEJIeCO00pPa3HOr0 MOBEACHHUS B OKpYXKAIOMIEeH TMPUPOIHOU cpene,
aHaJgu3a BIMSHUS XO3SMCTBEHHOM MCATEIHPHOCTH YEJIOBEKA HA COCTOSHHE TPHUPOIHBIX H
UCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMaHHS K TPUKIATHOW HAMPABICHHOCTH y4eOHOTO
npeaMera «bHOJIOTHS» TPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIIeUeHHs YCIOBUH ISl PEIleHUs
OJIHOW M3 aKTyaJbHBIX 3a7a4 IMKOJbHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas MpeAroaract
dbopmupoBaHre y OOYyYalOUIUXCSl CIIOCOOHOCTH aJalTHPOBATHCS K W3MEHEHUSM JIUHAMUYHO
Pa3BUBAIOIIECTOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxkHoe Mecto. OHa
obecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS TPEICTAaBICHUNM O HAy4YHOH KapTHHE MUDPA,
pacumpsieT U 00001IaeT 3HAHUS O KUBOH MPUPOJIE, €€ OTIMYUTEIBHBIX TPHU3HAKaX — YPOBHEBOM
OpraHW3aIlil ¥ DSBOJIOIMH, CO3MaéT YCIOBUS [Jis: IO3HAHHWS 3aKOHOB JKMBOW MPHUPO/IBI,
dbopmupoBanus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 30pOBOro M Oe3omacHoro oOpasza
YKU3HU, IKOJIOTUYECKOTO MBIIIICHHS, ICHHOCTHOTO OTHOIICHUS K JKUBOU MPUPOJIE U YEIOBEKY.

bonbimoe 3HaueHne OWMONOTHSA UMMEET TaKKe JUIsl PEIICHWs BOCIHUTATEIBHBIX U
Pa3BUBAIOIIMX 33J1ad cpeaHero odmero o0pa3oBaHus, colMaau3anuu ooyJatonuxcs. M3ydaenne



Ouonoruu odbecrneynuBaeT ycIoBus Al OPMUPOBAHUS MHTEIUIEKTYalIbHbIX, KOMMYHHKAITHOHHBIX
U WHGOPMALMOHHBIX HABBIKOB, JCTETHYECKOH KYJIBTYpPhI, CIIOCOOCTBYET HHTETPAIUU
OMOJIOTUYECKUX 3HAHUHM C TPEICTABICHUSIMH M3 JPYrUX y4EOHBIX MPEIMETOB, B YaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazpanHble monoxeHus: 0 IpeJHa3HaYeHUH y4eOHOTro MpeaMera
«buonorus» cocTaBWIM OCHOBY ISl OIIPEIETICHHS TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIep>KaHusl, IPECTABICHHOTO B IPOTpaMMe 110 OMOIOTHH.

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
YKUBOM PUPOJIBL, 0 €€ yPOBHEBOM OpraHU3alliy U S3BOIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yueOHoro mpeamera «buonorus» BhIIETIEHBI CIASAYIONINE CoAepKaTelbHble TUHUN: «buonorus
KaK Hayka. MeTo/ibl Hay4dHOTO MO3HaHus», «Kierka kak Ouonornueckas cucremay, «OpraHu3m
Kak Omosiornyeckasi cucreMay, «Cucrtema U1 MHOrooOpa3ue OpraHu4eckoro Mupa», « IBOJIOIUS
KUBOM MPUPOIBI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH».

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:

OCBOEHHUE 00YJaIOIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPHSIX, YUCHHUAX, 3aKOHAX,
3aKOHOMEpPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIYXalluX OCHOBOM aisi  (QopMUpOBaHUS
NPEJICTABICHUA O €CTeCTBEHHO-HAYYHOU KapTHHE MHpa, O METOJaX HAYYHOTO ITO3HAHHUS,
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,
UJeH U OIX0IOB K H3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIUH;

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 cpeanero obmiero oopazoBanus yadeOHbIN TpeaMeT «bronorusy», n3ydaeMbpli Ha
0a30BOM ypOBHE, SIBIIICTCS 005A3aTEIbHBIM yU€OHBIM IPEIMETOM.

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 KJIIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMH, TEXHHMYECKUMU U IPYTHMH
€CTeCTBEHHBIMH HayKaMmu, (uiocodueid, 3THKOW, 3CTETUKOHM M mpaBoM. Pomnb Ouosioruu B
(dbopMHpPOBaHUH COBPEMEHHOW HAyYHON KapTUHBI MuUpa. CucTeMa OMOJIOTUYECKUX HAYK.

MeTopl TO3HAHMS KUBOU MPHUPOIbI (HAOII0EHUE, SIKCIIEPUMEHT, ONMCaHUe, U3MEpPEHHE,
KJaccuukanms, MOJAETMPOBAaHNE, CTATUCTHIECKAsE 00padOTKa JaHHBIX).

JdemoncTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHble H MpakTHYecKHe padoThbi:

[Ipaktuueckass pabora Ne 1. «Vcnonbp3oBaHWE pPa3NUYHBIX METONOB MpPHU H3yYCHUU
OMONOTUYECKIX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPraHU3aIUS.

JKuBpie cuctembl (OMOCHMCTEMBI) Kak TMpeAMeT u3ydeHus Ouonoruu. OTIudue KUBBIX
CHUCTEM OT HEOPTaHUUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM M HX pa3HooOpasue. YPOBHM OpraHM3allud OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(hHEPHBIA.

JdemoncTpanum:

Tabmuupel 1 cxembl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHH OpraHU3alMU KUBOU
PUPOIBI».

O6opynoBanue: mojaens Mmonekybl JTHK.

Tema 3. XumMu4ecKuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XUMHUUYECKUE AJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTBHI.
Bopa v MuHepanbHbIe BElIECTBA.

OyHKIMK BOJABl M MUHEPAJbHBIX BemllecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

Bbenku. CoctaB u cTpoeHne OENKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHUMBIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAsl, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUN OEIKOB.

®epMeHThl — Ouonornyeckue karamm3aropbl. CTpoeHue (epMeHTa: aKTHUBHBIA IICHTD,
cyocrpatHas creuuduurocte. Kodepmentsl. Buramuupl.  OTnwumst  GEepMEHTOB  OT
HEOPraHUYECKUX KaTalln3aTOpPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U e30Kkcupud03a), qucaxapuibl (caxaposa,
JaKTO3a) W Mojucaxapuibl (Kpaxmals, TJIMKOTeH, Ieiunono3a). buonorndeckue QyHKIUH
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomumuabl, crepounbl. [ 'uapoduabHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue GyHKuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMUAOB KaK
HMCTOYHHUKOB SHEPTUU.



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
OpraHOM/IbI KJIETKUA: MUTOXOHIPHUH, IIACTUABL. [Iponcxoxienne MUTOXOHAPUMA U m1acTul. Busl
wiactug. HememOpaHHbIE OpPraHOWABl KIETKUA: PUOOCOMBI, KICTOYHBIA IEHTp, IHEHTPHUOIH,
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, IKCIEPUMEHTOB, MUKPOIPENApaThl PACTUTENBHBIX, JKUBOTHBIX 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.

Hexnerounsie popmbl )ku3HU — BUpYCHL. McTopust oTkpbiTus BupycoB (. Y. IBaHOBCKUIA).
Oco0eHHOCTH CTPOCHMS U KHU3HEHHOTO ITMKJIa BUPYCOB. bakrtepmodaru. bonesnu pacrenwii,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc mmmyHonedunura yemoBeka (BUY) —
Bo30ynutens CIIMJla. OOpaTHas TpaHCKpUMIMs, peBepraza M HHTerpasa. lIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUH.

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.

Henenue knetku —Muto3. Ctanuu Muto3a. [Ipoiiecchl, mpoucxoasiinue Ha pa3HbIX CTaJausIX
MHUTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alomnTo3.

DopMbI pa3MHOKEHHUS OPraHU3MOB: 0€CII0I0€ U 1MoJIoBoe. Bupl 6ecronoro pa3sMHOKEHU:
JIEJICHUE HaJIBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETATHBHOE
pa3mHo)keHHe. VICKycCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €10 3HaYEHUE ISl CEJICKIIMH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIOI0rO.

Meiio3. Craguu meiosza. [lporeccel, mpoucxoisume Ha cragusix Mmeinosza. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [1os10BBIE *Kene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK — rameT (CIepMaTo30uj,
AWLEKTIeTKa) — CchepMaToreHe3 u oBoreHe3. (OCOOEHHOCTHM CTPOEHUS SIMLIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHSL Y IMO3BOHOYHBIX >KUBOTHBIX: JApPOOJIEHHME, TacTpyJsLus,
oprarorenes. [ToctomMOpruoHanbHOE pa3BuTHE. THIBI TOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHUE cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pazButue pacrenuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJIuU
pa3BUTHA.

JdemoHcTpanmu:

Tabmuue! u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/[BOIfHOE OMIIONOTBOpEHUE Y
[IBETKOBBIX PAaCTeHHI», «BereratnBHOE pa3sMHOXKEHUE pacTeHU», «Jlenenne KieTku 6akrepuii»,
«CTpoeHHEe MOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBDY, «KineTouHbll LUK, «Pemmmkanus
JHK», «Murtos», «Meios», «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOMUTAIOIIUX
U 4esioBekay, «OCHOBHBIE CTA/IUU OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOI, MHUKpompemnaparsl «CrepMaTo30HIbl MIIEKOMUTAOIIETOY,
«Sinexnerka miekonuTaromero», «Kapuokuses B KJIIeTKaxX KOPEIIKa JTyKay, MarHUTHast MOJEJIb-
anmiukanus «Jlenenue kinetkn», moaens JIHK, moaens MmetadazHoit XpoMOCOMBI.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

Jlaboparopnas padora Ne 3. «HabmoeHue MuTO3a B KIIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOMpenapaTaxy.

JlaGopatopnast pabora Ne 4. «/3ydyeHWe CTPOCHHsI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmMer u 3agaum reHeTUKU. Mcropuss pa3BuUTHS TEHETUKH. Poiib LHMTONIOTMU U
SMOPHOJIOTHY B CTAHOBJICHUH T€HETUKU. BKiag poccuiickux u 3apyO0exHbIX yUEHBIX B pa3BUTHE
TeHeTUKU. MeTonbl TEeHETUKH (THOPHIOJOTMYECKUHM, [MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUA. [ 'eHeTHYeckasl CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHWS  MPHU3HAKOB, ycTaHOBJieHHble [.  Mengenem.
MoHorubpuaHoe CKpelBanue. 3aKoH eJMHO00pa3us THOPUAOB MEepBOro nokojaeHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. ['mnorte3a uyuctorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe cKpeniyBaHWe. 3aKOH  HE3aBUCHMOIO  HAcleJOBaHHS  MPHU3HAKOB.
[{uToreHeTH4ecKre OCHOBBI IUTHOPUIHOTO CKpENIMBaHH. AHAIW3UPYIOIIEE CKpEIIMBaHHE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS IS OTPECIICHUS] TEHOTHITA OCOOH.

CueruieHHOe HaclefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJe0BaHMIO T'eHOB. HapylieHue crierienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. | €HETUUECKuE KapThl.

I'enetuka nosna. XpoMOCOMHOE ompe/eneHue mnoia. AyTocoMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacnenoBaHue NpPU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3menunBoCcTh. BUibl ”3MEHUMBOCTH: HEHACIIEACTBEHHAs! U HacleACTBeHHasA. Poib cpebl
B HEHACJIEJCTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOTU(PHUKAIMOHHOW H3MEHYHBOCTH.
Bapuanuonsslii psig u BapuanuoHHas kpuBas. Hopma peakunu npusHaka. KoinuecTtBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOopMa peakunu. CBoiicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencreHnnasi, uiM TeHOTHUINHYECKAst, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOMHATHBHOW WM3MEHYMBOCTH. MyTallMOHHAS
u3MeHuuBOCTh. Kiaccudukaiuss mMyTanuii: TreHHbIe, XpOMOCOMHBIE, T'eHOMHbIE. YacToTa u
NPUYHHBI MyTaluid. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIICICTBEHHOU
n3menunBocty H. . BaBunosa.



BHesinepHas HacIeCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TeHEAIOTUYeCKUH, OJIM3HEIOBbIM, IUTOTCHETUYECKUH, OHOXUMUYECKUH, MOIEKYISIPHO-
reHetudyecknii. COBpEMEHHOE OIpEAeICHHEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIHMPOBaHKWE, B TOM uucie ¢ nomomipio [TI[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelioBeKa: TeHHble Ooyie3HHW, OOJIe3HHM C  HACIEACTBEHHOW  MPEeapacrloiOKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTudeckue W TeHepaTuBHbIC MyTanud. CTBOJOBBIC KIETKH.
[TpunHuMIIBI 310pOBOTO 00pa3a KM3HHU, AUATHOCTUKU, MPOPUIAKTUKHA U JICYCHUS] T€HETUYECKUX
Oose3Heil. MeIUKO-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAYECHHWE MEIUIIMHCKOW TEHETHUKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUN YeTOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckwuii, H. Y. Basuitos.

Tabmumer 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOTEHETUYECKass OCHOBa», <«3aKOH YHUCTOTBHI TaMeT»,
«durubpunnoe ckpeuuBanuey, «lluTomornyeckne OCHOBBI JUTHOPUIHOTO CKpPELIMBAHUS,
«Merio3y, «B3auMoieicTBHE aJlJIEIbHBIX TEHOBY, «[ €eHeTUYeCKre KapThl pACTCHUH, )KUBOTHBIX U
yenoBekay, «l'eHernka mnona», «3aKOHOMEPHOCTH HACIEIOBaHUS, CLEIJIEHHOTO C TIOJIOM»,
«KapuoTunsl uYenoBeka ¥ IKMBOTHBIX», «Bumbl wu3MeHunmBOCTHY», «MonudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpymnn KpoBu», «MyTalliOHHas
U3MEHYUBOCTHY.

O6opynoBanue: Moxaenu-ammukanuu «MoHOTHOpUAHOE CKpermmBaHue», «HemomHoe
JOMHUHUpOBaHUE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHUKPOCKOIN H
Mukpornpenapat «JIpozodumray (Hopma, myranuu GopMbl KPBUTHEB U OKPACKH Tena), repbapuit
«I"opox moceBHOW.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopatopHasi pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUIAHOTO U JUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3ydenne MOaM(PUKAITMOHHOW U3MEHYMBOCTH, TOCTPOCHHE
BApUALMOHHOTO Psila U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHanM3 MyTanmMid Yy Jpo30pHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBlieHHE U aHAJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLECC. 3apOKIEHUE CEIeKIUU U goMecTukauusa. Yuenue H. 1.
BaBunoBa 0 wHeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTypHbIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS JOMAITHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHBIE METObI CEICKIIMU. MacCOBBIi U WHIUBUAYATbHBIH OTOOPHI B CENEKIIUH
pacTenmii U KUBOTHBIX. OIIeHKa dKCTepbepa. bIM3KopoICTBEHHOE CKpElIMBaHUEe — WHOPHUIUHT.
Yucrtas muans. CKkpenBaHue YUCTBIX JTHHUHN. ['eTeposuc, unu rudbpuanas cuia. Hepoactennoe
cKkpemuBanue — ayropuauur. OtaanénHas rubpuausanus U e€ ycnexu. VcKycCTBeHHBIN
MyTareHe3 M IMOJyYeHUE MOJUIUIONAOB. JIOCTHMKEHUSI CEJIeKUUH PACTEHUU, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosmoruss Kak oTpacib MNPOU3BOJCTBA. ['€HHAs HMH)KXEHEpHUsA. OTalbl CO3IAHUS
pekomOunantHorr JIHK wm TtpaHcrenusix opranm3moB. Knertounas wmxkenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHAIIbHOE pa3MHOKEeHHE pacTeHuidl. KilonupoBaHue BbICOKONPOAYKTHBHBIX



CEJIbCKOXO3SUCTBECHHBIX OPraHU3MOB. OKOJOTHYECKHE M OJTHYecKue mnpodimembl. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MBI.

JemMoncTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. /. Kapneuenko, M. @. BaHOB.

Tabmunpsl u cxembl: Kapra «LleHTpbl MpPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pacTtenuii», «Ilopoapl 1oMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Knerounsle KylabTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHUE U TEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MYJSDKU IJI0JI0OB U KOPHEIUIOAOB JUKUX (OPM M KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CebCKOX03sHCTBEHHBIC PACTCHUS.

JlaGopaTopHble H MpakTH4YecKHe padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHIKEHHUSI CEJIEKLUH pPAacTeHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEIUIMYHOE
X035CTBO, TA00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennoceiiky BOSHUKHOBEHHS 3BOIIOLMOHHON TEOPUH. DBOIIOIIMOHHAS TEOPUs U €€ MECTO
B Ounosoruu. BiusHue 3BOMOLMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CsugerenbcTBa 3BOMONNHA. [laneoHTONOrNYECKHE: TOCIE0BATENBHOCTD OSIBJICHUS BUIOB
B TAJICOHTOJIOTHUECKOM JeTomucH, nepexonHsle (opmbl. buoreorpaduueckue: cXoiCTBO H
pasnmuune (ayH u Gop MaTepuKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJACTBA U pa3auuus 3MOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE, AHAJIOTMYHBIE, PYyAMMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJEKYIApHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHU3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHMU3MOB.

OpomounonHass Teopuss Y. [lapBuna. IIpennocbuikh BO3HUKHOBEHHS JIapBUHHU3MA.
JBuokymiye Ccwibl ABOMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphba 3a CylIecTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckast Teopus sBosonun (CTI) u e€ 0oCHOBHBIE TTOJIOKECHHUS.

MukposBomronus. [Tonynaums kak eIMHALIA BUAA U SBOTIOLUN.

JBmwxyume cuibl ((hakTophl) SBOJIOLUU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOWHATUBHASI H3MEHYUBOCTH. [lomy sIioHHbIe BOJIHBI U Apeiid reHoB. N30 1 Murparus.

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

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Tpumepsl nmpucnocodaeHuit
y OpraHu3MoB. ApoMOp( 036l U UIMOAATITAIIUH.

Bun wu BumooGpaszoBanuwe. Kputepum Buma. OcHOBHble GOpMBI BHUI000pA30BAHMS:
reorpaduyeckoe, 3K0JI0rHuecKoe.

MaxkposBosronusi. PopMbl 3BOJIOLUHU: (QHUIETUYECKAst, AUBEPTeHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpaTumMocTh 3BOMTIONHNN.

[IpoucxoxaeHne  OT  HECHEUHUAIM3HPOBAHHBIX  MPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas pajauanys.



JdemoHcTpanmu:

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

Ta6muip! u cxeMbl: «Pa3BUTHE OpraHUYeCcKOro Mupa Ha 3emiiey, «3apoabIITi MO3BOHOYHBIX
JKUBOTHBIX», «ApXeonTepukcy, «P@opMbl 00phOBI 3a CyIeCTBOBaHUEY», «ECTECTBEHHBIN O0TOOPY,
«MHoroo0pa3ue COpToB pacTeHHit», «MHOroo0pasue MOpoa KHUBOTHBIX», «[lomymsauum»,
«MyTaryoHHass U3MEHUYUBOCTHY, «ApomMopdo3sl», «Mnuoamanramuny, «O0Imas aereHepamnus,
«/IBmwxymue cuibl sBoonHNy, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopbba
3a CYyILIECTBOBaHUEY, «[IpucnocobaeHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPackH, HabOp IJI00B U
ceMsiH, KosuteKuus «[IpumMepsl 3alUTHBIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJIeNb «OCHOBHbIE
HaIpaBJIEHUS HBOJIOLUNY, 00bEMHAs MoJienb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoOeKIus «QPOpMBI COXPAaHHOCTH MCKOMAeMbIX
JKUBOTHBIX U PACTCHMI», MoJelb anmuinkanus «llepexkpéct XxpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMBbI KPBUTHEB U OKPACKH Tea).

JlabopaTopHbIe U NpaKkTHYecKue padoThl:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

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

Tema 2. Bo3HHKHOBeHHe M pa3BUTHE KU3HU Ha 3emue.

JloHayuHbIE IIPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3sl BO3SHUKHOBEHMS
JKU3HM Ha 3emJyie: aOWoreHe3 W IMaHchepMus. XUMHUYECKas SBONIONUS. AOHOTCHHBIA CHUHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBLHOE MOATBEPKICHUE XUMUUECKOU
sBosroy. HauanbHble stamnsl 6nosnorndeckoit spomonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpPaHHBIX CTPYKTYp ¥ BO3HHKHOBEHHE NPOTOKIETKU. [lepBble KIETKM M MX HBOJIOLHSL.
@opMHUPOBAHHWE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PazButue xu3HM Ha 3emiie 1o spaM U nepuoaam. Karapxeid. Apxenckas u mpoTepo3oickas
apsl. [Taneo3olickast 3pa u €€ mepuoIpl: KEeMOPUHCKUN, OPJOBUKCKUHN, CHITyPUHCKUN, JEBOHCKHIA,
KAMEHHOYTOJIHBIH, IIEPMCKUU.

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

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajeoreHOBbIM, HEOr€HOBBIM, aHTPOIIOTC€HOBBIH.

XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIMH
PacTUTENBHOTO M )KMUBOTHOTO MUpa. ApoMOop( 036l Y pacTeHH 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMHUpaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKoro MUpa Kak OTpakeHue 3BOIMOUUHA. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIbI OPraHU3MOB.

OBoironusl 4elnoBeKka. AHTpPONOJOrus Kak Hayka. Pa3BuTue mpencraBieHMH O
IIPOUCXO0XKICHUH YesloBeKa. MeTo bl n3yueHus: antponorenesa. CxoAcTBa U pa3Inyus 4eIoBeKa
1 ’KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxynme cwibl (pakTopsl) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HH, U3TOTOBJICHUE OPYIUil TPyla, MBILILUICHHE,
peusb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAIOMUTEKH, UemoBEK yMenbli,
UYenosek mnpsmoxoxasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku



HCKOMAeMbIX OCTaTKOB, BPEeMsl CYILIECTBOBaHUS, 00JIACTh PAaCHpPOCTPaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEeOuaHas (€Bpa3uiickas), HErpo-
aBcTpajioniHas  (dKBaTOpualibHAs), MOHTOJOWIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
MPUCTIOCOOTICHHOCTH MIPE/ICTAaBUTENIECH YETIOBEUECKUX Pac K YCIOBUSM CylllecTBOBaHUsA. EqUHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoncTpanum:

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

Tabmuupl u cxembl: «Bo3HukHOBeHHE COTHEYHOU CHCTEMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeJloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTUYECKUX HaXOJ0K
MPEIKOB COBPEMEHHOTO YeloBeKa», «/lpeBHeimume monn», «/peBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UenoBeueckue pachi».

O6opynoBanue: wmynsiku  «lIporcxoxneHue dYemoBeka» (OOCTBI  aBCTPAJIONHTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIH U300paKeHHUs] KaMEHHBIX OpyIuit
MEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIIEphl, pyousa, ckpediia), TeOXpOHOJIOTHYECKass Ta0JIHIIa,
Koyutekus «©opMbl COXPaHHOCTH MCKOMIAEMBIX )KMBOTHBIX U PACTECHUI.

JlabopaTopHble U NpaKkTHYecKue padoThI:

[Ipaktruueckas padora Ne 1. «M3ydeHue MCKomaeMbIX OCTATKOB PacTCHUM M KMBOTHBIX B
KOJUTEKLIUSAX .

DKCKypcusi «IBOJIIOIMSL OPraHMYECKOTO MHUpa Ha 3emiie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBeAuECKUl My3ei).

Tema 3. Opranusmbl 4 OKpYsKaromias cpejaa.

OKojorusi Kak Hayka. 3aJadyd W pas3ielibl AKOJOTMU. METOabl 3KOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEIIOBEKA.

Cpenpl ~ oOuTaHUS ~ OPraHM3MOB:  BOJHAs,  HA3E€MHO-BO3yIIHAs, IMOYBEHHAS,
BHYTpHUOpPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndecknx (akTOpoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIOTeHHBIC. J[elicTBHE HKOIOTHUECKUX (PaKTOPOB HA OPTaHU3MEI.

AOuotnueckue  (akTOphl:  CBET, TEMIIEpaTypa, BIAKHOCTb.  DOTONMEPHOAM3M.
[TpucnocoOeHust OpraHu3MoB K JeHCTBUIO aOUOTHYECKUX (aKTOpoB. buonornyeckmue puTMsl.

buotnueckne  ¢daxktopel. Bumbl OMOTHYECKHMX  B3aMMOJICHCTBUN:  KOHKYPEHITHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomepaius, MyTyain3M, KOMMEHCATTU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHEe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyssiuu. OCHOBHBIE [IOKA3aTead TMOMYJISALNU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MHUrpauusd. JuHamuka
YUCJICHHOCTH MOMYJIALMHI U €€ perysius.

JdemoHcTpanmu:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, 3. I'ekkens.

Tabmunet 1 cxembl: kapta «[Ipupogabie 30HB 3eminy, «Cpeabl OOUTaHUSI OPraHU3MOBY,
«Doronepuoguzmy, «llonmymsuuny», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJISUN
uHpy30puu-Tyenpkny, «Ilumesbie nenmy.

JlaGopaTopHble H MpakTHYecKHe padoThi:



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

JlaGopatopHnas pabota Ne 4. «BiusiHue CBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktruueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISALUN Pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0uiecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypsl — OuolLleHO3a:  BHJOBaf,
NpOCTpaHCTBEHHAs, Tpouueckas (rmumieBast). Bunbl-nomuHanTel. CBsi3M B OHOIIEHO3E.

DKOJIOTHYECKUE cHUCTeMbl (d9KocucTteMbl). [loHsiTHE 00 SKOcHCTeMEe M OMOTEOIEeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEIYyLEHTHI.
KpyroBopoT BemecTB M MOTOK SHEPrHM B 3KOcUcTeMe. Tpoduueckue (MUILEBbIC) YPOBHH
skocuctembl. IlumeBbie nenun u cetd. OCHOBHBIE TIIOKa3aTeNd 3KOCUCTEMBbI: Omomacca,
OPOAYKIHMS. OKOJOTHYECKHE MHUPaMUAbL: MPOAYKIUHU, YUCICHHOCTH, OuomMaccel. CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpETYIIsiIus, pazButue. Cykueccus.

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

AHTpPOTIOTEHHBIE DKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥YPpOOIKOCHCTEMBL. buonornueckoe u
X03SICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepraackoro o 6uochepe. ['panuiisl, coctaB u cTpykTypa 6nocdepsl. JKupoe
BemectBO W ero  ¢Gynknouu. OcoOeHHOCTH Owmocdepbl Kak TI00aTbHOH IKOCHUCTEMBI.
JluHammuueckoe paBHOBECHE M 00paTHasi CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHYECKHE IMKIBI 3JIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIC U3MeHeHus B onocdepe. [mobanpHbIE
HKOJIOTUYECKUE MPOOIIEMBI.

CocyecTBoBaHue NpUposl U yenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOJHBIMU peCypcaMu U UX
UCIOJIb30BaHue. JlocTiKeHus: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoncTpanum:

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

Tabmuupl u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u cTpykrypay, «lIpupomHbie
coobmectBay, «llenmu mnurtanus», «Ikonoruueckas nupamuaa», «buochepa u uenoBEK»,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOTO jiecay, «bruoieHo3 BogoéMay,
«ArpoueHo3», «llpumepHble aHTPONOT€HHbIE BO3JEHCTBUS Ha NpUpony», «Baxueilmue
UCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeWIash COCTaBISIOLIAS
ouochepnr», «Daktopel gerpamanmu  1ouBy, «llapHukoBBIT  ApdekT», «DakTopsl
PaZnoOaKTUBHOTO 3arpsi3HeHUs Onocgepbl», «Oomas ctpykrypa ouocdeps», «PacnpoctpaneHue
KHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoga B O6uocheper,
«KpyroBopot azora B mpUpoae».

O6opynoBanue: MoieIb-anTuTKanus « Tunmiuaabie OMOIIeHO3bI», TepOapuil «PacTurensHbIe
coobuiectBa», koulekuuu «buoreHos», «Bpeaurenun BaKHEHIINX CEIbCKOXO03SHCTBEHHBIX
KYJIbTYp», TepOapuil ¥ KOJUICKIIMM PACTECHUH M >KUBOTHBIX, MPUHAIJICKAIINE K pPa3HBIM
9KOJIOTUYECKHUM TpymmaM oxHoro Buaa, Kpacuas kaura Poccuiickoit @enepanmu, n300pakeHHst
OXpaHsIEeMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



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

Cormacao ®I'OC COO, ycraHaBnmuBarOTCs TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHHS
00y4JaroIuMUCs IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METANIPEIMETHBIM U
MpECaAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType IMYHOCTHBIX pE3yNbTaTOB OCBOCHHUS mpeamera «bHomorus» BbIIEICHBI
CIIEAYIOIINE  COCTAaBJIAIONIME: OCO3HAHME OOYYaIOUIMMMCS  POCCHHCKON  Ipa)kIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOONPEACTICHHUIO,
HaJlMYUe MOTHBAIMM K OOY4YeHHIO OHMOJIOTHH, IENICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOS)KICHUI JIMYHOCTH HAa OCHOBE KITIOYEBBIX IIEHHOCTEW W MCTOPUYECKUX TPAIAWUIUHA pa3BUTHS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTh 00YYarOIMXCs PyKOBOICTBOBATHCS B CBOCH
NEeSITeTbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, HMPUCYHIMMHU CHCTEME OHMOJIOTHYECKOTO
00pa3oBaHusl, HATNYHE YKOJIOTHIECKOTO MIPABOCO3HAHUS, CIOCOOHOCTH CTABUTH IIETH U CTPOUTH
KM3HEHHbIC TUIAHBI.

JIMyHOCTHBIE DPE3YyNbTaThl OCBOCHHs TNpeamera «buosorus» IOCTUTAIOTCS B EIUHCTBE
y4eOHOIl U BOCIUTATEIBHON JESTETbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPHHATHIMH B
o0IecTBe TpaBWJIaMH M HOPMaMH MOBEACHUS M CHOCOOCTBYIOT MHpOILECCaM CaMOIIO3HAHUS,
CaMOBOCTIUTAHHUSI M CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH MO3MIMU JMYHOCTH, MATPHOTH3MA,
YBKEHUS K 3aKOHY M IPAaBOIMOPSAKY, YEIOBEKY TpyJa U CTapIIeMy IOKOJICHHIO, B3aHMHOTO
YBaOXCHHUS, OEpPEeKHOTO  OTHOUIEHUS K  KYIbTYpHOMY  HAcleAWI0 W TPaIUIHAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoJe U OKPY-KarollIen cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS YUeOHOTo mpeaMera «bHuoorusy JT0KHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLINXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
NO3WIMEH JIMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHMEHTALMH, MO3UTHUBHBIX BHYTPEHHHX
yOS)KICHUI, COOTBETCTBYIONIMX TPAJUIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOINEeCTBa,
pacipeHne KU3HEHHOTO OIbITa M OMbITa JEATEIFHOCTU B MPOLECCe pealu3alliil OCHOBHBIX
HaNpaBJICHUI BOCITUTATEIBbHOMN e TETLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMSA:

C(OPMUPOBAHHOCTh ~TPAXKIAHCKOM TO3MIMK  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO O0IIECTBA;

OCO3HaHHME CBOMX KOHCTUTYIMOHHBIX MIPaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOIl AEATEILHOCTH NPH CO3JaHUHU y4eOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX 1 TIO3HABATENFHBIX 3314, BBIIOJTHEHHH OMOJIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHHE Y4YUTHIBATh B CBOMX JICHCTBUSAX HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBHS JIIOACH C pa3HBIMH yOSKACHUSIMH, KYJIBTYPHBIMU IEHHOCTSMH U COIMAIBEHBIM
MIOJIOKEHUEM;



TOTOBHOCTb K COTPYIHHUYECTBY B IIPOILECCE COBMECTHOIO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3a/lay, YBAXXUTEJIHHOTO OTHOIICHUS K MHEHUIO
OTITOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COACPIKAHMS;

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;

LIEHHOCTHOE OTHOILIEHUE K TPUPOJHOMY HACIIEIUIO U MAMSITHUKAM IPUPOBL, TOCTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIEHUBATH BKJIA]T POCCUMCKIX YIEHBIX B CTAHOBIICHUE U PA3BUTHE OMOJIOTHH,
MOHMMAaHUs 3HAueHUs OWOJOTMM B TO3HAHWM 3aKOHOB NPHUPOIbI, B JKU3HU 4YellOBEKa U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUMCKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U IPUHIMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIISAM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HaponoB Poccuu;

4) 3cTeTUYECKOT0 BOCIIUTAHUSL:

ACTETHUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

IMOHMMaHUE SMOLMOHAIIBHOTO BO3/ICMCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBA TBOPYECKOM JINYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbTYPbl 310pPOBbSI U
IMOIUOHAIBHOIO 0JIATONOJIYYHs:

MOHUMaHWE W peayn3alus 30pOBOro u 0e30MacHOro oopasa >Ku3HU (3I0pOBOE MUTAHUE,
coOIofieHNe TUTHEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYeCKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY H IICUXUIECKOMY 3I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAKOIINX 3I0POBbIO U )KU3HU JIHOJEH;

OCO3HAaHHE TOCIEACTBUA M HEMPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Yy, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10I00ue;

TOTOBHOCTb K aKTUBHOM J€SATEIHLHOCTH TEXHOJIOTMUYECKON M COLUAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATE TAKYIO JIEATEIBHOCTH;

UHTEpEC K pa3nuyHbIM cepam mpodeccnoHanbHON AESITETbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OymyIiei mpodeccuu u peaanu30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TIIAHbI,



TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK NCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEJCTBUMN JJIsl OKpYKAIOLIeH Cpeibl;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelIeHus;

CIIOCOOHOCTH UCHOJB30BaTh MpUOOpeTaeMble MPU W3YUEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpHU PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOJIONOIB30BAHUEM (COONIOICHNE
NpaBuJl MOBEACHUS B MPUPOJIC, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OnoCchephl);

AKTUBHOE HEMPUITUE NCUCTBUM, MPUHOCSIIIMX BPEJ OKPY)KAIOUIEH NPUPOIHOU Cpee,
YMEHHE MPOTHO3UPOBATH HEOIATrOMPHUSATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPeANPUHIMACMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUE Pa3BUTOrO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYpPBI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAmNpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K YYAaCTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOIMUECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAayKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATEIBCKON KYJIBTYpPhI KaKk CPEACTBa B3aUMOICHCTBUS
MEX]y JIFOJbMHU U TIO3HAHUS MUPA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHs €€ ponu B (HOPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MUpE Kak O €IWHCTBE TMpPHUPOAbI, 4YelOBeKa M OOIIecTBa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH NpoodIeM COXpaHeHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTHH JJII COBPEMEHHOW IMBWIIM3AIMH: 00ECIICUeHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3TAHHE MEPCIICKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpobaeMbl pa3BUTHS YeJIOBEUECTBa, MOUCKA MyTel BbIXOJa U3 TNT00aIbHBIX
9KOJIOTHYECKUX Mpo0sieM U o0ecrieueHns nepexoa K yCTOMYMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
HCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJIOTUYECKUX 3HAHWKA B IENSIX MOBBIIICHUS OO
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
TPAaMOTHOCTH O0YYaroIuxcs, GOpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMs, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydyaeMble 3HAHWS s aHalu3a M OOBSCHEHUS SBICHUU
OKpPYKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM HM3MEHEHMH, YMEHHE JenaTh OO0OCHOBaHHbBIE
3aKJIIOYEHUSI HAa OCHOBE HAy4dHbIX (D)aKTOB U HMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJOTHYECKHE 3HAHUS IS PEIICHUS
po0JieM B peabHBIX )KM3HEHHBIX CUTYaIHsIX;

OCO3HaHHE IIEHHOCTH HAayYHOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEI0BATENBCKYIO IS TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAaHUU IO 6PIOJIOFI/II/I B COOTBETCTBHU C XHW3HCHHBIMU
NOTPeOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS y4EOHOro mpeameTa «bHONOTHsS» BKIIOYAOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHS OOyYarOIIMXCS  MEKIUCUUIUITMHAPHBIC
(MexXnpenMeTHbIE) OOIIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SIBJICHUE, TPOIECC, CUCTeMa, Hay4HbIH (DaKT, MPUHIUN, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaONIoeHNe, U3MEpEeHUe, HKCIEPUMEHT U JIPYTHX), YHUBEpCAJIbHbIC
ydeOHbIe JEHCTBUA (TO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISITUBHBIE), 00ECIICUYNBAOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLUU O0YyYarommxcs,
CIIOCOOHOCTh oOyJarmuxcs UCIIOJTb30BaTh OCBOCHHBIC MEXTUCIUTITUHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHHWS W YHUBEpCAIbHble y4yeOHbIE ACHCTBUS B IO3HABATEIbHOH H
COLMAJIBHOM MPAKTHUKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpaMMbl CPEIHEro o01ero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBj1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJorMUYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh U aKTyaJM3UpOBaTh MpOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BATh P OCBOCHUHN 3HAHUHU HpI/IéMLI JJOTUYCCKOI'O MBIITJICHU A (aHaJ'II/IBa, CHHTC3a,
CpaBHEHHUs, KiIaccupuKamu, OO0OOIIEHUs), PACKPBIBATH CMBICT OHOJOTHYECKUX TOHATHA
(BBLAENATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMU MOHATUAMHU);

ONpCAC/IAAITL HCJIW ACATCIBHOCTH, 3aJaBasi MNapaMCTPbl U KPUTCPUHU HUX OOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU,

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS JUIsl OObACHEHHS (AaKTOB U SIBICHUU KUBOM
PUPOJIBI;

CTPOUTH JIOTUYCCKUC PACCYKACHUS (I/IH,Z[yKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paCCMaTPUBAEMBIX SBICHUSX, (POPMYIHpPOBATh BBHIBOJBI U
3aKIJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJIEJbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH Pa3HOTO pPoa,
BBISIBJICHHBIX B pa3JIMYHBIX I/IH(bOpMaI_[I/IOHHLIX HCTOYHHUKAX,

pa3pabatbIBaTh IUIaH PELICHUs MPOOIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCSI MaTepUaTbHbIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTL, OLICHUBATH COOTBCTCTBUC PC3YJILTATOB IICJIAM,
OLICHUBATHL PUCKU HOCJ’IGIICTBI/II\/’I ACATCIIbHOCTH,

KOOPAMHHUPOBATh M BBINOJHATH PA0OTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

Pa3sBUBaTh KPCATUBHOC MBIIIJICHUC IMMPU PCIICHUHA KU3HCHHBIX HpOGHCM.

2) 6a3oBbIe HCCIeN0BaTEIbLCKHE IeHCTBHS:



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
THIIOTE3y €€ PEIICHHUs, HAXOIUTh apryMEHTHI JUTsI J0Ka3aTebCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh
napamMeTpbl U KPUTEPUHN PEIICHUS;

AHAIM3UPOBATH MOJTYYCHHBIE B X0O/I€ PEIICHHUsI 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLICHUBAThH
WX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

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
BECTHU MEPErOBOPHI;

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

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHAsl IeITeJIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBUIYaTbHOU paOOTHI 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
BO3MOXKHOCTEH Ka)KJIOTO YJieHa KOJUICKTHBA;

NPUHUMATh 1€ COBMECTHOW JESITeThbHOCTH, OPTaHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIISITh IUIaH ICUCTBUM, paCIpeaeIsaTh POJIU C YYETOM MHEHHI
YYaCTHHKOB, 00CYXIaTh pe3yJabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKAOTO YJaCTHHKA KOMaHJbl B OOIIUN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEIEHHWE B Pa3MYHBIX CHTYaIUsX,
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
OKPYKAIOIIHX;

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 mporpamMmMbl COO mo 6uosioruu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue ais ydeOHoro npenmera «buonorusy HayyHblEe 3HAHUS, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESTEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUM B pa3lM4HbIX Y4eOHBIX
CUTYallUsX, a TAK)KE B PEAIbHBIX JKU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
NpeMETHBIC PE3yNbTaThl IPEACTABIICHBI 110 FoaM 00y4eHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS yueOHOoro npeamera «buonorus» ¢ 10 knacce nomKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OHOJOTMM B CHCTEME HAay4yHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-ONOIOTOB B pa3BUTHE
6uonoruu, PyHKIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKA JUIsl PELLICHUs AKU3HEHHBIX 3a7a4;

YMEHHUE PacKpbIBaTh COAEpKaHHE OMOJIOIMUECKHX TEPMUHOB U MOHSATHN: KH3Hb, KIIETKa,
opranu3sM, MeTaboau3M (0OMEH BEIECTB U MIPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (CaMOperyJsius),
YpOBHEBas  OpraHM3alusi  JKHUBBIX  CHCTEM, CaMOBOCIPOU3BEAECHHE  (PEHNpOIyKIMs),
HACJIEICTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHUe wu3jnaraTb OHOJIOTHYECKHE TEOpHUU (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJIbHAs JI0TMa MOJEKyJsipHOW Oumosnorum), 3akousl (I. Menpens, T. Moprana, H. U.
BaBuioBa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. 1.
BaBunosa), onpenensts rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUSA B OMOJIOTMHU: HAOJIIOJCHHE W OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys H IMpPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEIMYMHAMHU, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YyJlIbTaTOB, HMCIIOJIB30BAHHBIX HAY4HBIX IOHATHH,
TEOpUH U 3aKOHOB, YMCHHE JI€JIaTh BBIBOJIbI HA OCHOBAHUH IOJyYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISATH CYLUIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BELIECTB U
IPEBpAILCHUs] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO M SHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILUIONOTBOPEHUS, Pa3MHOXCHMS, HWHIUBUIYAIbHOTO Pa3BUTHUSA
opraHu3Ma (OHTOTEHE3);

YMEHHUE TPUMEHSATH MOJTy4YE€HHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHUECKUX IMPOLECCOB U
SBJICHUH, JJIs1 IPUHATHUSA MPAKTUYECKUX PELICHNH B MOBCEIHEBHON XKU3HU C LEJIbI0 00eCTIeUeHUsI
0€30I1aCHOCTH CBOETO 3[0pPOBbS M 3J0POBbS OKpYXKAlOIIUX JIOACH, COOIIOAECHUS 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.

[IpeameTHBIC pe3yIbTAaThl OCBOEHUS yueOHOTO npeameTa «buonorusy ¢ 11 knacce nomKHBI
OTpaxarb:

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 MIOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOTIOTCHHBIX U3MEHEHHI B
9KOCUCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB U OHOr€OXMMHYECKHX IHKIOB 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 INTAHUPOBAHHME

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undgposbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
but6mmoreka [IOK
! broiorns kak Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 KuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUHN COCTaB U CTPOEHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 KuznenesteabHOCTh KISTKH 6 https-//m.edsoo.ru/7f41c292
5 Pa3sMHOkKEHUE U MHIUBUAYAIbHOE 5 | bu6muoteka [JOK
pa3BUTHE OPTAHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U UBMEHUYHUBOCTD 2 15 bubnunorexa [IOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprann3MoB. OCHOBBI 3 but6mmoreka [IOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
8 PeszepBHoe Bpemst 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakruyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
but6mmoreka [IOK
1 2 0 9 1
BOMOHHOMHAA BHOTOTHA https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bu6muoteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY>Karolas cpea 5 1 Bubnuorexa LOK
P pyaiomas cpex https://m.edsoo.ru/7f41cc74
bu6 OK
4 Coo0111ecTBa U DKOJIOTHUECKAE CUCTEMBI 9 h:;p::jl/?z.e;zg).m A 1ecTd
5 PesenBHOE Bbe ) bubmuorexa [{OK
BHOE BpeMs
p p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 14 0 )5

I[TPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoJnuecTBo yacos Nara DeKTPOHHbIE HU(PPOBLIE
. Tema ypoka Konrposabueie  IlpakTuyeckune obpa3oBaTejbHbIe
n/n Bcero U3YYeHUS
padoTsI padoThbI pecypchl
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/216¢645¢
MeToabl mO3HaHU KUBOU
npuposl. [Ipaktrdeckas padora
Ne 1«1
2 2 1 (VCTIOTBSOBANHE 1 0.5 https://m.eds00.ru/2636364b
pa3JII/I‘-IHBIX METOA0B HpI/I
W3YYCHUH OUOJIOTUIECKUX
00BEKTOBY
b
3 HOTIOTIHECKHIE CHCTEMDL, 1 https://m.edsoo.ru/ca2lccbe
MIPOLIECCHI U UX M3YUCHHE
X i .
4 HIMHFCCKHI COCTaB [ICTiH 1 https://m.edsoo.ru/1777ba96
Bona u MmunepanbHble cOMU
b .C
5 CITII. T-OCTAB H CTPOCHHE 1 https://m.edsoo.ru/b54c5a43
OCIIKOB
depMeHTHI — OHOJIOTHYECKHe
karaiau3aropsl. JlaboparopHas
pabora Ne 1 «3yuenue
6 . 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJINTUYCCKONU aKTHUBHOCTHU
(bepMeHTOB (Ha mpUMepe
amMHJIa3bl WM KaTanasbl)»
7 VYraesoasl. JInmuast 1 https://m.edsoo.ru/5d1cef76
8 Hyxnennosbie kucnotel. ATO 1 https://m.edsoo0.ru/948bf536




HCTOpI/IH " MCTOABI U3YUCHUA
kietku. Knerounas teopust

https://m.edsoo.ru/b3ab8e68

10

Kietka kak mieroctHast JKuBasg
cucreMa

https://m.edsoo.ru/5¢c5ca96a

11

CtpoeHne 3yKapuoTHYECKOM
kietku. JlaboparopHas padota Ne
2 «M3yueHue cTpoeHHUs KIETOK
pacTeHHiA, )KUBOTHBIX, TPHOOB U
OakTepuil oI MUKPOCKOIIOM Ha
FOTOBBIX MHUKpOIIpEapaTax u ux
OMHICaHUE»

0.5

https://m.edsoo.ru/da486e89

12

OOMEH BEIECTB WIN
MeTa00IH3M

https://m.edsoo.ru/b53dd961

13

dotocunTes. XeMOCHHTES

https://m.edsoo.ru/121ae93a

14

DHepreTuvecKuii 0OMeH

https://m.edsoo.ru/4a9675¢c8

15

JKU3HEHHEIN UK KIETKH.
Henenune kiaetku. MuTos.
Jlaboparopnast pabota Ne 3
«HabmroteHre MUTO3a B KJIETKAX
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»

0.5

https://m.edsoo.ru/6e28ab92

16

Buocunres Oenka. Peaxmusa
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/5cctbeb5s

17

Tpancsiius — OnocuHTE3 OenKa

https://m.edsoo.ru/396ea3{2

18

Hexnerounsie GopMbI )KU3HU —
BUPYCHI

https://m.edsoo.ru/8177638b

19

®opMBbI pa3MHOKEHHUS
OpraHu3MoB

https://m.edsoo.ru/96a7fce8




20

Meiio3s

https://m.edsoo.ru/fad784a8

21

OOpazoBaHue U pa3BUTHE
IIOJIOBBIX KIJIETOK.
OmnonoTBopenue. JlaboparopHast
pabota Ne 4 «M3yueHue
CTPOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOIpENapaTax»»

0.5

https://m.edsoo.ru/63737d2

22

NunuBunyansHOE pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru/2a4596¢e4

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTU U
N3MCHUYHUBOCTU

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HaCIICTOBAHHS
MPU3HAKOB. MOHOTHOpUTHOE
CKpEeIIBaHHE

https://m.edsoo.ru/621afldd

25

JlurubpuHOe CKpeIBaHue.
3aKOH HE3aBUCUMOTO
HaCJIe/IOBaHHS ITPH3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CuemnieHHOE HacJe/10BaHNE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yueHue
pe3yabTaTOB MOHOTHOPHIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y
JpO30(QHITBI HAa TOTOBBIX
MUKpOITpenapaTax»

0.5

https://m.edsoo.ru/634751fe

27

I'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIICTUICHHBIX C IMTOJIOM

https://m.edsoo.ru/472b3135




28

N3MeHUYNBOCTB.
Henacnencrsennas
W3MEHYMBOCTH. JIabopaTtopHas
paborta Ne 6. U3yuenue
MOAN(BUKAITMOHHON
W3MEHYUBOCTH, IOCTPOCHUE
BAapUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/a81bbff1

29

HacnencrBeHHast ©3MEHYHBOCTD.
Jlabopartopnast pabota No 7.
«AHaM3 MyTaui y 1po30Qpuibt
Ha TOTOBBIX MHKPOTIPETapaTax»

0.5

https://m.edsoo.ru/b3c33d24

30

I'enetnka gegoBeka

https://m.edso00.ru/9a8c8d99

31

PesepBHbIit ypok. O60061IEHHE 10
TeMe «HaclencTBeHHOCTD U
W3MEHUYHUBOCTh OPTaHU3MOBY

https://m.eds00.ru/879866¢6

32

Cenekius Kak HayKa U MpoLece

https://m.edsoo.ru/fcf6d1d6

33

MeToabl ¥ TOCTHXEHUS
CEJICKIIUU PACTCHUH U )KHBOTHBIX

https://m.edsoo.ru/aeal 7cfc

34

buorexHoorus kak orpacib
MPOU3BOACTBA

https://m.edsoo.ru/b9419a7e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcsl

DBOJIIOLNA U METOMEI €6
U3y4YeHUs

https://m.edsoo.ru/f765e251

Uctopus pazsutus
MIPEACTABICHUH 00 IBOJIIOITIHI

https://m.edsoo.ru/f7236852

MuKpO3BOIIOLUSA

https://m.edsoo.ru/92e2cb7c¢

[Momynsiust Kak 3JIeMeHTapHas
€IMHUIIA BUJIA W YBOJIIOIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHHE BUJIOB 10
MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

https://m.edsoo.ru/6¢23fccc

JIBroKyIue cuitbl (3JIeMeHTapHbIE
(haKTOpBI) IBOITIOIIUA

https://m.edsoo.ru/c9ca7ec2

EcrecTBenHbIit 0TOOD 1 €ro
dbopmbl

https://m.edsoo.ru/6el175a57

PesynbTatel aBOIIOLMNA:
PUCTIOCOOJICHHOCTh OPTaHU3MOB
U BU1000pazoBaHUE.
JlaGopaTtopHnas pabora Ne 2
«Ornucanne Nprucnoco0IeHHOCTH
OpraHu3Ma 1 €€ OTHOCHUTEIILHOTO
XapakTepa

0.5

https://m.edsoo.ru/2d74ael9

Hanpasnenus u mytu
MaKpO3BOJIIOIIUN

https://m.edsoo.ru/cec9b353




HeobpaTtumocTs sBOMIONINAN

https://m.edsoo.ru/88f6dcd6

10

Ucrtopus xu3nu Ha 3emiie u
METOABI €€ U3Y4CHUS

https://m.edso0o.ru/19b89985

11

['UmoTe3sl MPOUCX 0K ACHHS
’KA3HU Ha 3eMiie

https://m.edsoo.ru/7{268fle

12

PasBurue xxu3Hu Ha 3eMIle 110
3pam " nepuojam

https://m.edsoo.ru/45189341

13

OcHOBHBIE 3TaIbl 3BOIIOLUN
PacCTUTEIBHOTO U JKUBOTHOI'O
mupa. [Ipaktuueckas padorta Ne 1
«M3yyeHne ucKonaeMbIx
OCTaTKOB PACTEHUN U JKMBOTHBIX
B KOJUICKLIASAX»

0.5

https://m.edsoo.ru/f256a36b

14

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MUpa

https://m.edsoo.ru/5819116¢

15

OBOJIIOLMS YEJIOBEKA
(anTpOTIOTEHE3)

https://m.edsoo.ru/b4c1d468

16

JBmxymme cuibl ((hakTophl)
aHTPOTIOTeHe3a

https://m.edsoo.ru/7ad55eb9

17

OCHOBHBIE CTaIUN DBOJIIOIINHU
4eJI0BeKa

https://m.edso0o.ru/81d88b86

18

YenoBeueckue pacel 1
IPUPOJIHBIE aJaNTallMK YeJIOBEKa

https://m.edsoo.ru/2374alel

19

PesepBHeIil ypok. O600IICHHE 10
TeMe «BOo3HUKHOBeHHE U
pa3BUTHE KU3HUA HA 3eMIIe)

https://m.edsoo.ru/dd4662c2

20

DKOJIOorus Kak HayKa

https://m.edsoo.ru/abf8cb57




21

Cpenpl oOuTaHus U
9KOJIOTUYECKHE (PaKTOPHI

https://m.edsoo.ru/9d2ca73f

22

AlGuotnueckue GakToOpHbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHUi u3
pa3HBIX MECT OOUTAHUS.
JlaGopaTtopnast pabota Ne 4.
«BnugHue cBeTa Ha POCT U
pa3BUTHE YSPEHKOB KOJIEyca

0.5

https://m.edsoo.ru/afad9188

23

Buotnueckue haxkropsr

https://m.edsoo.ru/a4928c61

24

OKOJIOTUYECKHUE XapAKTEPUCTUKU

nonyinsanud. [Ipakruueckas
pabora Ne 2 «ITomcuér
IUIOTHOCTHU HOMYJISIIMMA pa3HbIX
BHUJIOB PACTEHUI»

0.5

https://m.edsoo.ru/d6945d54

25

Coo0b1ecTBa OpraHu3MoOB —
OHOIIeHO3

https://m.edso0o.ru/88d19¢62

26

DKOJIOTHYECKUE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo.ru/1ead9dft

27

OCHOBHBIE ITOKa3aTeIIn
DKOCHUCTEMBI. DKOJIOTHUECKHE
nupamuasl. CBOKCTBA
skocucteM. Cykueccus

https://m.edso00.ru/8cb85173

28

IIpupoaHbIE 3KOCUCTEMBI

https://m.edsoo0.ru/738929d3

29

AHTpOHOFeHHBIe 9KOCHCTEMbI

https://m.edsoo.ru/c5534e2d

30

Buocdepa — rnobanbhas
3KOCHUCTEMA 3EMIIN

https://m.edsoo0.ru/6¢4997cf




3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/c929ftbc
CyIIIeCTBOBaHUS OHMOChEphI

32 YenoseuecTBo B Ouochepe 3emin 1 https://m.edsoo.ru/482d6168

33 Sj;g;zz:zzza}me fpHpoLst | 1 https://m.edsoo.ru/ee2b94a4
PesepBHeIit ypok. O600IICHNE

34 TeMbl «Coo01iecTBa u 1 https://m.edsoo.ru/82c3bb5f
IKOJIOTUYECKHAE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMHpOBAaHHOCTh 3HAHUM O MECTE W POJM OWOJIOTHH B CHCTEME
HAyYHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa U HAay4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHH; (YHKIIMOHATHHOW TPaMOTHOCTH

YCJIOBCKA I pCIICHUA JKU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COAEp)KaHHE OWOJOIMYECKUX TEPMHUHOB U
MOHSITHIA: J)KU3Hb, KIIETKA, OPTaHU3M; MeTa00Iu3M (0OMEH BEUIECTB U
MpeBpallleHHe JHEPruu), romeocta3 (CaMoOperylisiius), ypoBHEBas
OpraHMU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PENPOAYKLIUS),

HaCJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHC

YMenne — uw3naraTh ~— OWOJOTMYECKWEe  Teopuu  (KJIETOYHas,
XpPOMOCOMHasi, MyTanmoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 IIEHTpax MHOrooOpasusi H
MPOUCXOXKACHUS  KyNIbTypHbIX  pactenuid H.M.  BaBuiosa),

ONpEACIIATh I'PaHUIBI UX IPUMCEHHUMOCTH K )KMUBBIM CUCTEMaM

YMeHue BiageTh METOJaMH HAay4YHOrO I[O3HAaHUS B OHOJIOTUU
(HaOnroleHHE W OMMCAHUE XKUBBIX CUCTEM, MPOLIECCOB U SIBJICHMIA;
OpraHm3aiys ¥ TMPOBEACHHE OHOJIOTHYECKOrO DKCIEPHUMEHTA,
BBIJIBUKEHUE  TUINOTE3bl;  BBISIBIICHHE  3aBUCHUMOCTH  MEX]IY
UCCIIETyeMbIMU BEJTMYMHAMH, 00BsICHEHHE MOJIY4YE€HHBIX
pe3yNbTaToB, MCHOJIb30BAaHHBIX HAyYHBIX MOHATHH, Teopuil Hu
3aKOHOB; YMEHHE€ JeJlaThb BBIBOJBI HAa OCHOBAaHHMM MOJYYEHHBIX

pe3yNbTaToB)

YMeHHE BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BHUPYCOB, KIETOK
MPOKAPUOT M JYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpraHU3MOB; OCOOCHHOCTH TPOIECCOB OOMEHa BEHIECTB |
MpEeBpaIleHs] SHEPTUU B KIETKe, (DOTOCHHTE3a, IIIACTHYECKOTO U
DHEPreTHYECKOro  OOMEHa, XEMOCHHTE3a, MMHTO03a, Meho3a,
OIUTOJIOTBOPEHUS, PA3MHOXKEHUS, WHIAWBHIYAJILHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




YMeHI/Ie HpI/IMeHSITI: HO.HyLIeHHBIG 3HAHUA JJIA 06I:$ICHGHI/I51
6I/IOHOFI/I‘-I€CKI/IX Hpoueccms nu ﬂBHCHHfI, JUUIA HpI/IHHTI/IH HpaKTI/I‘-IGCKI/IX
pemieHuii B TOBCEAHEBHOM JKM3HM B LENAX  OOecredeHus
0€30MacCHOCTH CBOETO 3JI0POBBSI U 3/I0POBbSI OKPYXKAIOMIUX JTIOJCH,
COONIOACHHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpYKaroIIEh
NPUPOJHON cpele; TMOHUMAaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTMDKCHUH COBPEMEHHOW OWOJIOTMM W OWOTEXHOJIOTHH st

PaLMOHATILHOTO MPUPOAONOIB30BAHUS

YMeHne pemaTh 3JIEMEHTapHbIC TeHETHYECKUE 3aJladyd Ha MOHO- U
JTUTHOPUTHOE CKPEIMBAHKE, CIICTNICHHOE HACIICIOBAHNE; COCTABIISITh
CXeMbl ~ MOHOTMOPHUIHOTO  CKpEIIMBAHWS  JUIsl  MpeAcKa3aHus

HACJIC0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBIOJNHATH Ja0OpaTOpHbIE U TMpPaKTHUYECKUE paloThl,
cobmoaTh TpaBWia MpU padoTe ¢ ydeOHBIM M J1abOpPaTOPHBIM

obopy0BaHuEM

YMeHue KpUTHUECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAITIIO
OMOJIOTUYECKOTO  COJAEpP>KaHUsS, BKIIOYAIONIYI0 IICEBIOHAYYHbIE
3HaHUS U3 pa3nuuHbIX UCTOUYHUKOB (CMMU, HaydHO-mOMYyNspHBIE
MaTepHualbl); 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUI B

OHOJIOTUH, MEIULIMHE, OMOTEXHOIOTHU

10

YMeHue co3aBaTk COOCTBEHHBIE MTMCHMEHHBIEC M YCTHBIE COOOIIICHMS,
0000111251 OMOJIOTHYECKYIO HH(OPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapaT OHOoI0ruu

11 KIIACC

Kon
NpoBepsieMoro
pesyJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHWOJIOTHU B CHCTEME
HAyyHOTO 3HAHMUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTHH; (YHKIIMOHATHHOW TPaMOTHOCTH

YCJIOBEKA MJIA PCIICHUA )XU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COAEp)KaHHE OWOJIOrMYECKUX TEPMHUHOB U

MOHSITHIA: BUJI, TIOMYJISIIHSI, TeHO(OH, SBONIOIMS, IBIKYIUE CUIIBI




(paxropsr) IBOJIIOLINH, NpPUCTIOCOOTICHHOCTh OpraHU3MOB,
BUA000pa30BaHUE,  HKOJOTMYECKHE  (DAKTOphl,  HKOCHUCTEMA,
HOPOAYIEHTHl,  KOHCYMEHTBI,  pPEAyLEHTbl, [eNH  I[HUTaHus,

9KOJIOTHYECKas MUpaMuia, OuoreoreHo3, ornocdepa

YMeHue usnaratb OHOJIOrHYecKue TeOpuH (3BOMIOLMOHHASA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  HBOJIOLMM), 3aKOHBl H
3aKOHOMEPHOCTH (3apoapliieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHui u myrtei 3Bomounu A.H. CeBeproBa, yueHus
o Owochepe B.U. Bepnaackoro), ompenensiTb TpaHUIBI UX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHne BIaleTh METOJaMH HAyYHOTO IIO3HAHUS B OWOJIOTHHU
(HaOMrOICHWE W ONKCAHUE YXUBBIX CHUCTEM, MPOILIECCOB M SBJICHMIA,
OpraHm3aiys ¥ TMPOBEACHHE OHOJIOTHYECKOr0 DKCIEPUMEHTA,
BBIIBIDKCHUE  TUIMOTE3bI;  BBISIBJIECHHE  3aBUCHUMOCTH  MEXIY
HCCIENYEMBIMU BEITMYNHAMM, 00BsICHCHHE TOJTYYEHHBIX
pe3yJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX IIOHSATUH, TEOPUM U
3aKOHOB; YMEHHME [IeJIaThb BBIBOJBI HAa OCHOBAHUU IOJYYEHHBIX

pe3yabTaTOB)

VYmenue BBIJICIIATE CYILLIECTBEHHbIE  MPU3HAKU CTPOCHUSA
OMOJIOTMYECKMX OOBEKTOB: BHJIOB, TMOIMYJSIIUNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOTCOIICHO30B M  DKOCHCTEM;
0COOEHHOCTHU MPOLIECCOB HACJIECTBCHHOMI W3MCHYUBOCTHU,
€CTeCTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPHUCIIOCOOICHHOCTH
OpraHWU3MOB, JCHCTBHUS 3KOJIOTHYECKHX (aKTOPOB Ha OPTaHU3MBI,
MepeHoca BEMIECTB U MOTOKa JHEPTMM B DKOCHCTEMAX,
AHTPOIIOTE€HHBIX M3MEHEHHU B JKOCUCTEMAX CBOEH MECTHOCTH,

KPYrOBOpPOTA BEIIECTB M OMOT€OXUMUYECKUX LIUKIIOB B OHocdepe

YMeHI/Ie HpI/IMeHSITI: HO.HyLIeHHBIG 3HAHUA JJIA 06I:$ICHGHI/I51
OMOJIOTMYECKHUX MPOIIECCOB U SIBJICHUH, JJIS IPUHATUS MPAKTHICCKUX
pemieHuii B TOBCEAHEBHOM JKM3HM B LENAX  OOecredeHus
0€30MacCHOCTH CBOETO 3JI0POBbS U 3[0POBBS OKPYKAIOIIUX JIFOJCH,
COONIOACHHUSI HOPM TPaMOTHOTO TOBEACHHUS B  OKpYKaIOIIEh
MPUPOTHON cpejie; TMOHMMAaHWE HEOOXOIUMOCTH HCIIOIb30BAHMS
JOCTIDKCHUH ~ COBPEMEHHOW  OWOJOTMH ISl  paldOHAaJIbLHOTO

IIPUPOJOIIOIIB30BAHNS

YMmenune peuiaTh 3JIEMCHTAapPHBLIC OMOJIOrHYEeCKUe 3aga4H, COCTaBJIATH

CXEMBI MIEPEHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAX (LI MUTAHUS)




YMeHue BBIOJNHATH Ja0OpaTOpHbIE U TNpPaKTHYECKUE paldoThl,
coOmoaTh mpaBwia IMpu pabore ¢ yuyeOHBIM M JIAOOPATOPHBIM

o0opyI0BaHuEM

YMeHue KpUTHYECKH OIICHWBATh M MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEpPKaHUs, BKIIOYAIONIYI0 TIICEBIOHAYYHbIE
3HaHUS W3 pa3uuHbIX HcTOuyHWKOB (CMMU, HaydHO-mOmyJsipHBIC
MaTepuaibl); pacCCMaTPUBATh II00ATBLHBIC SKOJIOTHUECKHUE TTPOOIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO

ITO3UITHUIO
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YMeHue co3aBaTk COOCTBEHHBIE MMCHMEHHBIEC M YCTHBIE COOOTIICHMS,
0000111251 OMOJTIOTHYECKYIO MH(OPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapaT OHOI0ruu




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHMSA

buonorus xak Hayka

1.1

Buonoruss — Hayka o xuBoil mpupozae. Ponp Ouosnoruu B (opMHpPOBaHUU

COBPEMEHHOM Hay4HOH KapTUHBI MHpa. CucTeMa GMOJOrHYECKUX HaYK

1.2

MeTobl TIO3HAHUS KUBOW TPUPOJIBI (HAOTIOACHHE, SKCIIEPUMEHT, OINKCaHUE,
HU3MEpPEHHE, KIacCH(PUKAIM, MOJCTUPOBAHHE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

JKuBble cucTEeMBI 1 X opraHu3anmnsa

2.1

JKuBwie cuctemsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ounosorun. CBONCTBA

OMOCHCTEM M MX pa3HOoOpasue

2.2

YpoBHU OpraHu3au OMOCHCTEM: MOJIEKYJISPHO-TEHETUYCCKUM, KICTOYHBIMN,

OpraHU3MEHHBIH, MOMYJIILIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KIETKH. XUMHUYECKHUE DJIIEMEHTBI: MaKpPO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Boma wu MuHepanbHbpie BemecTBa. DyHKIMM BOABI U

MHUHEpaJIbHBIX BEIIECTB B KieTKe. [lommepikanre ocMOTHYECKOTO Oaanca

3.2

Bbenku. CoctaB u ctpoeHue OenKoB. AMMHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3amenumble W 3aMEHHMBIE AMHHOKHCIOTHI. AMMHOKHUCIIOTHBIA COCTaB.
YPOBHU CTPYKTYphI OETTKOBOI MOJIEKYIIbI (IEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUECKHEe CBOMCTBa OenkoB. buomormueckue
¢GyHKIHN OEIKOB.

®depmeHThI — Ouoornyeckne katanu3aTopbl. CTpoeHne (pepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cnenuduanocts. Kodepmentsl. Burammubl. OTaundus

q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJINn3aTOPOB

3.3

YrneBoabl: MOHOCaxapu bl (TIIFOK03a, pru003a U e30KCUpr003a), Trucaxapuabl
(caxaposza, IlakTo3a) W MOJHcaxapuiasl (Kpaxman, TJIMKOTEH, [EeJUTI0I03a).
Buonornueckre GyHKINU YrIE€BOIOB.

Jlunuaer:  Tpurmuuepuabl, crepouabl, (ocdomunuael.  'mapodunbHO-
ruspooOHbIe cBolcTBa. buonormueckue ¢ynkunu sununoB. CpaBHEHHE

YrjiceBoao0B, OCIKOB U JIMIIUI0OB KaK HCTOYHUKOB SHCPIUn




3.4

Hyxneunossie kuciotsl: JJHK u PHK. Hykneorn sl — MOHOMEpBI HYKIEMHOBBIX
kucinoT. Crpoenne u ¢ynkuuun JIHK. Crpoenue u ¢ynkumu PHK. ATO:

CTpOCHHE U PYHKITUN

3.5

[utosorust — Hayka o kietke. Kiierounast reopusi. MeToabl U3ydeHUs KIETOK

3.6

Knetka xak nemnoctHas »uBas cucreMa. OOmiye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpana, mosiekynsl JIHK kak renernueckmii ammapar, cuctema

cuHTe3a Oelika

3.7

Tumsl KI€TOK: dyKapruoTHdeckas U nmpokapruotuieckas. OcoOEHHOCTH CTPOEHUS
npokapuoTudeckod kietku. Kierounas crenka Oakrepuil. CtpoeHue
YKapUOTUUECKOW KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHOU U

rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAsl CTEHKA, TIUKOKAIUKC, UX
dbynkuu. [Inasmarnueckas memOpana, e€ cBoiictBa U pynkimu. [{urornasma u
e¢ opra"ouabl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKU: SHJOIIa3MaTHYecKast
cerp (OIIC), ammapar [onpmku, nu3zocoMbl. IloayaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MUTOXOHJIpUH, TacTubl. [IporcxoxkaeHne MUTOXOHAPUM U IIacTu.
Buner mactun. HemeMOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LIEHTP, PECHUYKH, )KT'yTUKU. DyHKIIUU OPraHOUIOB KIIETKU. BKitoueHus

3.9

Snpo — perynaropHslid 1eHTp KieTku. CTpoeHue smpa: siaepHas o0oiouka,

KapHuoIlla3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCcIOpT BEILIECTB B KIETKE

)KI/ISHGI[GSITGJIBHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, WKW MeTaboIu3M. ACCUMWISIHS (IIACTHYECKUN OOMEH) U
TUCCUMIIIALINS (PHEPreTUYecKuii 0OMEeH) — JIB€ CTOPOHBI €AMHOTO Mpolecca
MeTtabonu3ma. Tunbl oOMeHa BEIIeCTB: aBTOTPOQHBIN U TeTepoTpodHbINA. Poh

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE

4.2

®dotocunte3. CBeToBas u TeMHOBas (pa3bl poTocuHTe3a. Peakinu oTocuHTE3A.
DddexkTuBHOCTL oTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A /IS KU3HHU Ha 3emIle.
Bnusinue ycnoBmii cpenbl Ha (DOTOCHMHTE3 M CHOCOOBI TOBBILIICHUS €O
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTEe3a s

JKA3HU HA 3eMiie

43

DHepreTUYeckuii oOMeH B KJEeTKe. PaciiernieHue BemecTB, BBIJCICHUE U
AKKyMYJIUPOBAaHHE DSHEPTUM B KJIETKE. OJTambl JHEPreTUYECKOro oOMeHa.
I'mukonmus. bpoxenue u ero Buabl. KucinopoaHoe okucieHue, Wik KIETOUYHOE

neixanue. DGHEKTUBHOCTh YHEPTETUYECKOT0 0OMEHa




4.4

Peaknmu  marpuunoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus renernueckoil HHPOpMaLUU B KJIETKE. ['eHETMYECKH KO U ero
cBoiicTBa. Tpanckpumnmus — matpuasbiid cuHTe3 PHK. Tpancnsauus — 6nocunrtes

oenka. KogupoBanne aMuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e Oerka

4.5

Hexknerounsie hopmbl xu3Hu — BUpYChl. Mctopust otkpeiTus BupycoB (J.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEICATCIHHOCTH BHUPYCOB.
Bakrepruodaru. bone3nu pacTeHuii, XUBOTHBIX M YEIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonepumura yenoseka (BUY) — Bozoynurens CIT1/a.

[IpodunakTrka pacipocTpaHeHHUs] BAPYCHBIX 3a00JI€BaHUM

PasMHoOxeHUE N HHAWBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knerounslii UK, WM JKU3HGHHBIM NHMKI KiIeTku. WHTepdasza m MUTO3.
[Tpoueccel, mpoTekaromue B uHTepdasze. Perumkanus — peakuuss MaTpUYHOTO
cuare3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JIMTUIONAHBIE ¥ TaluIOMIHBIA  XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHIBL.
[{uTonornyecknue OCHOBBI Pa3MHOXEHUS W HWHIUBHIYAJIBHOIO pa3BUTHUSA
OpraHU3MOB.

Henenne knetku — murto3. Ctaguu mutosza. [Iporeccel, nmpoucxoasiume Ha

pa3HbIX CTAAUAX MUTO3a. bUOJOTHYECKUI CMBICII MUTO3a

5.2

@opMbI pa3MHOXKEHHS OpraHW3MOB: Oecrojioe U mosnoBoe. Buabl Gecrnosioro
pa3MHOXEHHUA: JEJICHHE HAJBOE, IMOYKOBAHME OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KIIOHMUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHUC IJI CCIICKIUN

53

[TonoBoe pa3MHOXeEHHUE, €ro OTIANYHUSA OT O€CHoI0ro.
Meiio3. Cragun Mmeiiosza. I[lpouecchl, mpoucXoIslIMe Ha CTaaAuAX Meiosa.
[loBenenne xpomocom B Meiio3e. Kpoccunrosep. buonormueckuilt cMbicin u

3HauYeHUEe Melo3a

54

l'amerorenes — mporecc 00pa3oBaHuUs MOJOBBIX KIETOK Y )KUBOTHBIX. [1010BBIC
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHNue U Pa3BUTHUE MOJOBBIX KJIETOK —
ramer (CriepMaTo30H/I, SIMIIEKIIeTKA) — ClIepMaToTeHe3 U ooreres3. OcobeHHOCTH

CTpOEHUS SHIEKIETOK U criepMaTo3ou10B. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayanpHOe  pa3BuTHE  (OHTOTEHE3). OMOPHOHAIBHOE  pPa3BUTHE
(sMOpuorenes). tarnbl SMOPHOHATEHOTO PA3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npobiieHue, racTpyisiius, oprasorenes. [loctamGpuonansHoe pa3BuTHe. TUIIBI
MOCTAIMOPHUOHATIBLHOTO PAa3BUTHS: MPsAMOE, HENpsiMoe (JIMUMHOYHOE). BnusHue
CpeZbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButhe pacteHuil. OHTOre€He3 LBETKOBOTO PACTEHUS: CTPOCHHUE

CEMCHH, CTalUN PA3BUTUA




HaCHeI[CTBCHHOCTB U USMCHUYUBOCTb OPTaHHU3MOB

6.1

IIpenmer u 3anaun reHeTuku. Mcropus pa3BuTus reHeTUKU. BKitag pocCUMCKHUX
U 3apyOeXHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeToabl T'e€HEeTHKU
(ruOpUAOTOTUYECKHUM, IMTOTEHETUYCCKUN,  MOJEKYJISIPHO-TCHETHUYCCKHUH ).
OcHOBHbIE TeHETHUECKHE OHATHSA. | eHeTHUecKasi CHMBOJIMKA, UCTIOJIb3yeMasi B

CcXeMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTH HACJEIOBAaHUS TPU3HAKOB, ycTaHOBIeHHBIE ['. Mennmenem.
MoHOrHOpUAHOE CKpelMBaHue. 3aKOH €IWHOOOpa3us TUOPUIOB IEPBOTO
nokosieHus. [IpaBuino MOMHHUpPOBaHHS. 3aKOH pACIICIUICHUS MPH3HAKOB.
['mnore3a uncToThl rameT. [1oTHOE U HETIOJIHOE JOMHUHHUPOBAHKUE.

JuruOpunHoe ckpemuBanue. 3aKOH He3aBUCHUMOTO HACIIEOBAHUS TIPU3HAKOB.
[{uToreHeTH4eCcKre OCHOBHI TUTHOPHIHOTO CKpEIIMBaHUS. AHAIH3UpYIOIICee
cKpemBaHue. VICTONb30BaHWE  AHATU3UPYIOMIETO  CKPCIIUBAHHS IS

OTIpeIeJICHUsI TEHOTHITA 0COOH

6.3

CueruieHHOE HacienoBanue mpusHakoB. Pabora T. Moprana 1o cuermieHHOMY
HacJIeOBaHUIO TeHOB. HapymieHue cuerieHuss TeHOB B pe3yjbTare
KpOCCHUHTOBEpa. XPOMOCOMHAsl TEOpHsl HACIEACTBEHHOCTH. [ eHeTHueckue
KapTHI.

I'enetnuka moja. XpoMOCOMHOE ONpPEAENICHUE MOJa. AYTOCOMBI U MOJOBBIE
XpoMocoMbl. ['oMorameTHble U rereporameTHble opranu3mbl. HacnenoBanue

IMMPU3HAKOB, CICIVICHHLIX C IMOJIOM

6.4

W3meHunBoCTh. BUIBI M3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICICTBCHHAS.
Ponp cpenbl B HEHACHE[ACTBEHHOM M3MEHUYUMBOCTU. XapaKTEPHUCTHUKA
MOAU(HUKAITMOHHOW W3MEHUMBOCTU. BapwanmoHHBIM psAj U BapUallMOHHAs
kpuBag. Hopma peaknuu mnpusHaka. KonudyecTBEeHHbIE W Kay€CTBEHHBIC

IPU3HAKU U UX HOpMa peakiiuu. CBOHCTBa MOIU(PUKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnencrBeHHas, WiIM TE€HOTHIIMYECKas, M3MEHYMBOCTb. KoMOMHaTHMBHas
U3MEHYMBOCTh. MeHo3 W TOJIOBOM MpOLEcC — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTA. MyTanMoHHas M3MEHYMBOCTh. Kiaccudpukamuss MyTtanuii:
TCHHBIE XPOMOCOMHBIE, TEHOMHBIE. HacTOTa M MPUYMHBI MyTallMi. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEJICTBEHHOW H3MEHUMBOCTH

H.U. BasuiioBa

6.6

I'enetuka denmoBeka. Kapuorun wuyenoBeka. OCHOBHBIE METOJbl TE€HETHKHU
4eJI0BeKa: reHeaIOTHYECKUI, OJIM3HEIIOBBIA, LU TOT€HETUYECKUI,
OMOXUMHYCCKHH, MOJEKYJISIpHO-TeHeTHUeCcKi. COBpEeMEHHOE OTpeecHue
TE€HOTHIIA: MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHKUE, B TOM YHUCJIIE C
nomortnpio [11[P-ananu3a. HacnencrBeHHble 3a00jI€BaHUs YEIIOBEKAa: I'CHHBIC

00J1e3H1, OOJIE3HU C HACIIECTBEHHOM MPEIPACHIOI0KEHHOCThIO, XPOMOCOMHBIE




6one3nn. CoMaTHUECKUEe W TeHEpaTHBHbIE MyTaluu. [IpUHIMIIBI 370pOBOTO
06pa3a KU3HHU, OJUArHOCTHUKHU, HpO(bI/IJIaKTI/IKI/I U JICUHCHUSA TI'CHECTHYCCKUX
OoJe3Hei. Menuko-reHeTHYEeCKOe KOHCYJIbTUPOBAHUE. 3HaueHue
MEAMIIMHCKOW TEHETHUKHM B TMPEJOTBPAIICHUH M JIEYCHHUH TE€HETUYECKHX

3a200J1€BaHUI YEJIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHUHI

7.1

Cenexuusa Kak Hayka M IPOLECC. 3apOXKJIEHUE CEIEKLIUU M JOMECTUKALNSA.
Yuenne H.W. BaBwioBa 0 IeHTpax NPOMCXOXKACHUS M MHOT000pasus
KYJIBTYPHBIX pacTeHul. L{eHTpbI MPOUCXOKACHMS JOMAIIHKUX )KUBOTHBIX. CopT,

mopoza, mTaMM

7.2

CoBpeMeHHBIE METONBI CEJICKIIMHU. MacCoBBI U MHAMBUIAYAJTbHBIH OTOOpPHI B
CENIEKIIMU pAacCTeHUN M KUBOTHBIX. OlLlEHKa 3KcTephepa. bim3kopoacTBeHHOE
CKpeluBaHue — MHOpUauHT. Yuctass nuHUsA. CKpelBaHUE YUCTHIX JHMHUH.
I'ereposuc, wim rubpuaHas cuna. HepoacTBeHHOE CKpelIMBaHNE — ayTOPUINHT .
Otnanénnas tuOpuausanmst ¥ e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJTyYeHUE MOJUIUIONIO0B. JIOCTHXKEHUSI CeJIeKIUH pACTeHUH, XUBOTHBIX U

MHUKpPOOPTraHU3MOB

7.3

buorexHonoruss kak OTpacib NPOU3BOACTBA. ['€HHAs WMH)KEHEpHs. OTallbl
co3nanust pexkomOuHantHoi JIHK u Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kietounele KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHME BBICOKOMPOAYKTUBHBIX CEIIbCKOXO3SMCTBEHHBIX
OpPraHu3MOB. DKOJOTHYeCKHe W 3Thdeckue npodiembl. MO — reneTnuecku

MOIU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

DBOJIIOMOHHAS OWOIOTHS

1.1

DBOJIIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenscTBa  3BoMOUMHU. [lajmeoHTONIOrMYECKHe:  MOCIEI0BATENILHOCTh
MOSIBJICHUS] BUJIOB B HAJICOHTOJIOTHUYECKOH JIETONHCH, TEpexXoJHble (HOopMBI.
buoreorpaduueckue: cxonctBo u paznuuue (GayH u (prop MaTepuKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA M pa3nuus 3MOPHOHOB Da3HBIX
BUZOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  PyIUMEHTapHble  OpraHbl, aTaBU3MbL.  MoJeKyIIpHO-




OHMOXHNMUYECKHUE: CXO0ACTBO MECXAaHHU3MOB HACJICACTBECHHOCTH MW OCHOBHBIX

METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomtononHasg Teopuss Y. JlapBuna. Ilpeanoceliku  BO3HHUKHOBEHUS
JapBUHU3MA. [IBMoKyliue Cuiibl 3BOMOLMU BUAOB No [lapBuHy (M30BITOUHOE
Pa3MHOKEHHUE IIPU OTPAHUYECHHOCTHU PECYPCOB, HEOIIPEACIEHHASI U3MEHUYUBOCTb,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass Teopus dBomonmu (CTD) u OCHOBHBIE €€ TIOJOXKEHUS.

MuxkposBomtouus. [lonynsuusa kak eqMHULIA BUAA U IBOTIOLIMU

1.4

JBmwxyume cuiabl (GakTopbl) SBOJIOLMU BUAOB B Ipupoje. MyTalMOHHBIN
nporecc 1 KOMOMHAaTUBHAsE U3MEHUUBOCTh. [lomyasiuoHHbIe BOJHBI U apeiQ
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — HANpaBIsIOMUi GakTop
sBOMIOLINU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTaT 3BoOJIOIUH. [IpumMepsl
MIPUCTIOCOOJICHUH y OpraHn3MoB. ApoMopdh03bl U HIHOATATI TAITHH.

Bung wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHbIE  (OPMBI

BH1000pa30BaHUs: TeorpapuIecKoe, SIKOJIOTHIECKOE

1.5

MakpoosBomroriust.  PopMbl  3BoNOLMK:  (UIIeTHYECKas, JWBEPreHTHas,

KOHBEpIeHTHas, napasuienbHas. HeoOpaTumMocTs 3BOIONNN

Bo3HuKHOBEHUE U pa3BUTHE )KU3HU HA 3eMIie

2.1

JloHay4yHbl€ MNpEICTAaBICHUS O 3apOXKACHUM >XKU3HU. HaydHble runoressl
BO3HHUKHOBEHHUS JKU3HHM Ha 3emiie: a0WOreHe3 W MaHChepMus. XUMHUYecKas
SBOJIOLHUS. OKCHEPUMEHTAIBHOE MOJATBEPKACHUE XUMHUYECKON 3BOJIOLHH.
Havansubie sTaner Ouonorunyeckoit ssomtoniuu. ['unoreza PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJIOLHA. (-DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PazBuTtne xu3Hu Ha 3emiie 1o 3paMm U nepuonam. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pbl. Ilameo3oiickas spa u €€ mnepuoAbl: KeMOPHUIICKUiA,
OPJIOBUKCKHW, CWIYPUUCKWN, JEBOHCKUH, KaMEHHOYTOJIbHBIM, MEPMCKUH.
Me3so30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHozoiickass 3pa u €€ Tepuoapl: TMaJeOreHOBBIM, HEOTE€HOBBIN,
AHTPOIOT€HOBBIM. XapaKTepUCTUKA KIMMAaTa U TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIbl BOJIOLUU PACTUTENBHOTO U )KUBOTHOTO MHUpa. ApoMopd o3kl
y pacTeHMil U KUBOTHBIX. [losiBIeHMe, pacuBeT ¥ BbIMUPAHUE IPYIIl KUBBIX

OpPTraHU3MOB
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Cucrema OpraHMYecKOro MHUpa Kak oOTpaxeHue dBoMoNUH. OCHOBHBIC

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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DBOJIIOLIUS YeTOBEKa. AHTPOMOJIOrUsl KaK Hayka. PazBuTue mpeacTaBieHU O
MPOUCXOXKACHUN dYelloBeka. MeTonbl u3ydeHusl aHTpororeHeza. CxoacTBa u
pa3nuuus YesloBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MOJI0XKEHUE YeIOBEKa.

JBxyue cuisl ((pakropsl) antpornoreHesa. HacnencTBeHHas HK3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOmecTBeHHBIM 00pa3 KWU3HH, W3TOTOBJIICHHE OpPYIUI

TpyZa, MBIIUICHHUE, PEYb

2.5

OCHOBHLIG CTaaunu U BCTBU 3BOJJIOIIMU YCIIOBCKA. aBCTpaHOHI/ITeKH, quOBCK
yMenbid, YenoBek mnpsmoxondmuii, YermoBek HeaHIepTanbCkui, YenoBek
pa3yMHbIid. Haxoku MCKOTIaeMBIX OCTAaHKOB, BpeMsl CYLIECTBOBaHUs, 00JIacTb

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

2.6

Yenoseueckne packl. OCHOBHBIE OOJBIITNE PAChl: €BpOINCOUAHAS (€Bpa3niicKas),
HErpo-aBCTpaJIONIHAsl  (9PKBaTOpHalibHAsl),  MOHIOJIOMIHAs  (a3MaTCKO-
amepukaHckas). UepTbl ImpHUCIIOCOOTIEHHOCTH TPEACTaBUTENIEH YelIoBEYeCKUX
pac K YCIOBHSM cCyllecTBOBaHUS. EnuHCTBO uenoBeueckux pac. Kpurnka

pacu3ma

Opranu3Mbl 1 OKpyXKaromias cpeaa

3.1

DKOJIOTHs Kak Hayka. 3aJjaud U pas/ielibl SKOJIOTUU. METOoIbl 3KOJOTUYECKUX
HCCIeAOBaHUN.  DKoJorHYeckoe  MupoBo33penue. Cpeasl  oOuTaHUA

OpraHu3MoOB: BOJHAs, HA3CMHO-BO3AYyIIIHA, [TIOUYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonorndyeckue  (Qaxropel. Kiaccudukamms skonorudeckux  (Hpakropos:
abmoTnyeckre, OMOTHYECKHE M AHTPONOTeHHBbIC. J[eHCTBHE HSKOIOTHMYECKHX

(hakTOpOB HA OPTAHU3MBI
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AOGuotnueckue (akTOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOAM3M.
[IpucriocoOnenusi OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX  (PaKTOpPOB.

buonornueckue puTMsl

34

buotnyeckue ¢axtopsl. Buabl 6HOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyaJau3M, KOMMEHCAJINU3M (HaXJEeOHUYECTBO,
KBAPTHPAHTCTBO), AMEHCAJIM3M, HEWUTpaau3M. 3HaYeHHe OWOTHYECKHX

B3aUMOJICHCTBUH JUIs CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

3.5

ODKOJIOTHYECKHE XapaKTCPUCTHKHU IIOMyJIAIHUH. OcHOBHEBIE IIOKa3aTeJIn
MomyJjadanuu: YUCJICHHOCTL, IIIOTHOCTH, POXIAACMOCTb, CMCPTHOCTH, HPHUPOCT,

Murpanus. J[uHaMyuKa YUCIIEHHOCTH MOMYJISILIUY U €€ peryssius

COO6H.I€CTBa 1 OKOJOTHYCCKUE CUCTCMBI




4.1

CoobmecTBO opraHu3MoB — OuoreHo3. CTpPyKTypbl OHOIIEHO3a: BHIOBAas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHaHThl. CBS3U B

onoreHose

4.2

DKOJIOTHUECKHE CHCTeMBbl (9KocucTembl). [loHsTHEe 00 »dKOocucTemMe WU
ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemeCTB M TOTOK SHEPruu B
skocucteme. Tpodudeckue (MHUIIEBbIE) YPOBHU SKOCUCTEMBI. [IuieBbIe enu u
cetu. OCHOBHBIE TOKa3aTelld JKOCHCTEMbI: Ouomacca, MPOAYKILHUSA.
DKOJOTHYECKHE MUPAMHIBI: MIPOIYKIINH, YUCIEHHOCTH, Onomacchl. CBolCTBa

HKOCUCTEM: YCTOWYMBOCTb, CAMOPETYIIsiIus, pazButue. CyKueccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO UITH
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHbIE ~ AKOCHCTEMBI. ATPO3KOCHUCTEMBI. YpO603KOCHCTEMBL.
buonoruueckoe u X03HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpa3ue kak ¢akTop YCTOMYMBOCTH d3KocHcTeM. CoxpaHeHHe

OMOJIOTNYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. ['panHurbl, coctaB M CTpyKTypa
ouocdepsl. XKuBoe BemectBo U ero GyHKuu. OCOOEHHOCTH OHOChEephl Kak
ro0anbHOM 3KOcUCTEeMBbl. J[MHAMHUYECKOoe paBHOBECHME M OOpaTHas CBs3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOTr€OXMMHYECKHE ITUKIIBI JIEMEHTOB

(yrmepopa, azora). 30HaIbHOCTH OMocheprl. OCHOBHBIE OMOMBI CYIITN

4.5

UYenoseuectBo B 6uochepe 3emiin. AHTPOINOTEHHBIE U3MEHEHHUs B Omocdepe.
['mobGanbHBIC YKOIOTHYECKHE TTPOOIIEMEL.
OcHOBa pAalMOHAJIBHOTO YIPABICHUS TPUPOAHBIMH pECypcaMH U WX

ucnosib3oBanue. JlocTikeHust OMOJIOTHY U OXpaHa MPUPOIBI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. 10 knace. [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox
penakmueii [Taceunnka B.B. Akunoneproe o6mectBo «M3natenberBo «IIpocsemnieHue
* buonorus. 11 knace. [Taceunuk B.B., Kamenckwuit A.A., Pyonios A.M. u np.; [Tox

penakuueit [Taceunuka B.B. Akinonepnoe o0mectBo «M3narensetBo «IIpocBerieHne

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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