Ipuaoxkenue k OOII COO

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

s ooygaromuxes 10 — 11 xmaccoB



INOACHHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTUU TEOPETUYECKYI0 OCHOBY ISt
OTIpEJICNICHHs] TOAXOA0B K (POPMUPOBAHUIO COJEpKAHHUS Y4EOHOro mpeaMera
«buosorus» cocraBWwiId: KoHIentyainbHble mnonoxkeHus OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHMs, pe3yJbTaTOB OOy4YeHUus H
TpeOOBaHMIA K YPOBHIO MTOJATOTOBKH BBITTYCKHUKOB, TIOJIOKEHUS 00 OOIIUX IESIX U
OPUHIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero o6pazoBanuss B Poccuiickoit denepanuu, a TakkKe IMOJOXKEHHUSI O
cnenugurke OMOJIOrHH, €€ 3HAUEHUH B IO3HAHUU JKUBOW IPHUPOABI U 00€CIeueHn!
CYLIECTBOBAHUS 4elIOBeYecKOro obmiectBa. COrlacCHO Ha3BaHHBIM IOJOXKEHHSM,
OTIpEJIEICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpPEACTaBICHUE O LeNax, 00 oOmei
cTpaTerud OOy4YeHHs, BOCIHUTAHUS W PA3BUTHUA OOYYAIOUIUXCA CpPEACTBAMH
yuebHoro mnpeamera «buonorus», omnpenensier o00s3aTeNbHOE MPEIMETHOE
Collep)KaHHe, €ro CTPYKTypy, pacopeleieHue [0 pasjeiam U Temaw,
PEKOMEHIyeMYI0 TOCJIeI0BATEIbHOCTh U3YUEHUsl Y4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA 00pa30BaTEIHHOTO
IIpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcsl.

B nporpaMMe 1o OuONOrMM TaKXKe YUYWUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAIPEIMETHBIM M TIPEIMETHBIM pe3yJIbTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIHHOMN
NEeATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYdYalOIIMXCA TIO0 OCBOCHUIO COJCPKAHUS
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHB) pean30BaH
IOPUHIMI T[PEEMCTBEHHOCTH B H3Y4Y€HUM Ouonoruu, Onarojaps 4emMy B HeEl
POCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOT'O  MHPOBO33PEHHMs,  IIEHHOCTHBIX
OpPUEHTALNN JIMYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze KU3HM U OEpekHBIM OTHOIICHHUEM K OKpYKAIolleW HPUpOIHON cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEeOMOIOrHYEeCKUX TEOpUM, a TakKe 3HaAHHUM O
CTPOEHUU KUBBIX CHCTEM Pa3HOT'0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTpaMMe MO OHMOJIOTHH YJEIeHO BHHUMAaHHE HCIIOJIh30BAHHIO
MOJIYYCHHBIX 3HAHUHN B MTOBCEIHEBHOM KU3HM IS PEIICHUS MTPUKIAAHBIX 3a/1a4, B
TOM 4YHCIIe: MPO(UIAKTUKU HACJIEJACTBEHHBIX 3a00J€BAaHUN YEIOBEKa, METUKO-
Te€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
1eIeCO00pa3HOro TMOBEICHUS B OKpYXKAIOIIeW MNpUpOIHON cpene, aHaiu3a
BIIMSIHUST XO3SHUCTBEHHOW JEATEIHLHOCTH UYEJIOBEKa HAa COCTOSIHME MPHUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K MIPUKJIATHON HAMPABIEHHOCTH
yueOHoro mnpeamera «buosorus» MpoauKTOBAaHO HEOOXOIUMOCTBIO OOeCreYeHUs



YCIIOBUH JUIsl pEeIIEHUs] OJHON M3 aKTyaJbHBIX 3a/1a4 LIIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOopas mpeanonaraetT (opMuUpoBaHue y oOydarouuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHSIM JHUHAMUYHO Pa3BHBAIOLLEIOCH
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeqHero oOmero oOpa3oBaHMs 3aHHMAET BAXKHOE
Mecto. OHa oOecrieunBaer (QopMUpoBaHUE y OOYYAIOMIMXCA MNPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, pacliupsieT U 0000IIAeT 3HAHMS O >KMBOW MpUpOAE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBON OpraHu3alMil U HBOJIIOLMU, CO3TAET
yCIIOBUSL  JJIs: TO3HAHWS  3aKOHOB  JKMBOM  mpupoisl, (OpMUPOBAHUSA
(GyHKUIHOHATBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro ooOpasa
KHU3HHU, SKOJIOTHYECKOTO MBIIIICHUS, IEHHOCTHOTO OTHOIICHHS K )KMBOW MPUPOIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJI0TUS UMEET TAK)KE JUIs PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  oOmero  0o0pa3oBaHMs,  COLUAIM3ALUU
oOyuvaromuxcd. M3ydyenre Ononsoruu odecrnednBaeT yciaoBHs Uil (POPMUPOBAHUS
UHTEIUICKTYaJbHbIX, KOMMYHUKAIIUOHHBIX ¥ HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KyJIbTYpBhl, CIIOCOOCTBYET MHTErpaluy OMOJOTMYECKUX 3HAHUU C
NPECTaBICHUAMH U3 APYTUX YIEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O MpPEIHA3HAYEHUH YYEOHOro Mpeamera
«buonorus» cocraBUJIM OCHOBY Uil OINpEAeNieHUus MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHUSA, NPEJICTaBICHHOIO B IIporpaMMe 1o
OHOJIOTHH.

Otb60p copepxkanus yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypocOOOpa3HOTO MOIXOJa, B COOTBETCTBUH C
KOTOPBIM OOy4Yaroluecs: JODKHbBI OCBOMTbh 3HAHUS M yMEHMsI, 3HAUMMBbIE JUIs
dbopmMupoBaHus 0OIIEH KyJbTYphl, OMNPEACIAIONIUNE aJCKBATHOE IIOBEJICHHE
YyeJoBeKa B OKpY’KAroUIeHd MPUPOJHOU cpejie, BOCTpEOOBAaHHbBIE B MOBCEIHEBHOM
KHU3HU U TpaKTHUecKol aestenbHocTH. Oco0oe MecTo B 3TOW cHuCTeMe 3HAaHUMN
3aHUMAIOT JIEMEHTBI CO/IEPIKAHUS, KOTOPBIE CIIyKaT OCHOBOW 17151 (HOPMUPOBAHMS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
[EHHOCTHBIX  OpPHEHTAIMSIX  JHUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aIuU
OMoJI0THYECKOTO 00pa30BaAHMS.

CTpyKkTypupoBaHHE cOAEpX aHUs Y4YeOHOro Marepuaga B IpOrpaMMe II0
OMOJIOTUM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHU3allid U
HBOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKType ydeOHoro npeamera «buomgorus»
BBIJICTICHBI CIIEAYIOLIUE COepKaTelbHble TUHUM: «buosorus kak Hayka. MeToibl
HAy4yHOro mo3HaHus», «KieTka kak Ouosornueckas cucrema», «OpraHmsm Kak



Oouosnornyeckas cucremay, «CuctemMa U MHOrooOpazue OpraHMYECKOTO MHpPay,
«IBOJIIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

[lens u3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHNE  OOYyYaOIMMMHCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHATIHHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra H MPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS JJISI TPAMOTHBIX JCHCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3JIMUYHbBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1ienu u3ydeHus yueoHoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00ecreunBaeTCs pelIeHUEM CIeAYIOIUX 3aa4:

OCBOCHHE OOYYAIOIIUMHUCI CUCTEMBbI 3HAHUNW O OHMOJIOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIax, CIy>KallluX OCHOBOM
uist OpMHUPOBAHUSI TIPENICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METO/IaX HAyYHOTO MO3HaHUS, CTPOCHUH, MHOTOOOpPa3Uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPTaHU3AINH, BBIIAOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOIMIMXCS IMO3HABATEIIbHBIX, WHTEIUICKTYyaIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JAHHBIX O IMYTAX PA3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJIEM M MOJIXOJOB K H3YUYCHHIO YKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy OOydYarommxcss OOmel KyIbTyphl, (YyHKIIMOHATHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OLEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOJABlI HAa OCHOBAHMM 3HAHMK M OIbBITA, MOJYYEHHBIX TIPU
M3yYEeHUH OUOJIOTUH;

dbopmupoBaHre y OOydYalOMMXCA YMEHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUHI U arpOoOHOTEXHOJIOTHH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEIOBEKOM >KHUBOU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIECHUS K HEM, COOIOACHUS AITHIECKUX
HOPM IIPHU IPOBEJICHUN OMOJIOTUUECKUX UCCIIET0BAHMIM;

OCO3HAHUE IICHHOCTU OHOJIOTHYECKUX 3HAHWM MJIsI TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOUN KyIbTYpbl, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKH TIOCJIEICTBUI CBOEH AEATEIbHOCTHU 10 OTHOUIEHUIO K OKPY’KaroIIeH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpemnero ob6mero oOpaszoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBJISETCS 00S3aT€NbHBIM YUYEOHBIM IMPEAMETOM, BXOIAIIMM B
COCTaB MpeaMeTHOMN obnactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».



Jis n3ydenust Onosioruy Ha 6a30BOM ypOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 yac B Henenwo), B 11 kimacce — 34
yaca (1 gac B Heento).



COJEPXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, TUKOM, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (OpMUPOBAHHMM COBPEMEHHOM HAy4YHOM KapTHUHBI MHUpA.
Cucrtema OMOJIOTUYECKUX HAYK.

MeTo1b1 TT0O3HAHUS )KHUBOUW TIPUPOIBI (HAOIIOACHUE, IKCIIEPUMEHT, OTHCAHHE,
U3MEpeHue, Kiaccupukanus, MOJICIUPOBAHUE, CTAaTHUCTUYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

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

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «Vcrnonp3oBaHHE pa3IWYHBIX METOJOB IPH
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTraHU3AIUA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MPeIMET u3yueHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CpoticTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3AINKA OMOCUCTEM:
MOJIEKYJISIDHBIM, KIIETOYHbINA, TKAHEBbIA, OpPraHW3MEHHbINA, MOIYJSALHMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe€0IeHOTUYECKU ), OMOCEPHBII.

JlemoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AIHH
KUBOW MIPUPOJIBD».

Oo6opynoBanue: mojenb Mojekyibl JJTHK.

Tema 3. XuMHUYeCKHH COCTAB U CTPOCHHE KJIETKH.

XUMHYECKAN COCTaB KIIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpaJIbHBIE BELIECTBA.

OyHKIMM BOABI U MHUHEPAIbHBIX BemleCTB B KkieTke. [lomnepxkanue
OCMOTHYECKOT0 OaiaHca.

benku. CoctaB u crpoeHne OeaKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble U 3aMEHUMbIE AMHUHOKHUCIIOThL. AMHUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOpUYHAs, TpPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XHMHUYECKHE CBoiicTBa OenkoB. buonorunueckue
byHKIUNU OEITKOB.



®depmenTsl — Ouonormueckue Karanuzatopsl. CrpoeHue QepMmeHTa:
aKTUBHBIA IEHTp, cyOcTpartHas crneuuduunocts. Kodepmentsl. ButamuHsbl.
OTnnunsg pepMEeHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

YrneBonmpl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCUpr003a),
aucaxapuipl  (caxaposa, JIaKTO3a) M IOJMcaxapuibl (Kpaxmay, TJIUKOTEH,
HEeJII0I103a). buonornyeckue QyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurmuuepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
runpodoOHble  cBoicTBa. buonornueckue Qynkuuu nunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEIKOB M JUIHUI0B KaK HCTOUHHUKOB SHEPTUHU.

HyxnennoBeie kucnorsl: [JHK wu PHK. Hyxneotuasl — MoHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Crpoenue n pynkiuun PHK.
Buner PHK. AT®: ctpoenue u GyHKIHH.

[MuTosiorus — Hayka o kietke. Knerounas Teopus — npumep B3anMOIEHCTBUS
uzeil 1 pakToB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHUS KIIETKU.

Knerka xak 1enoctHas »uBas cuctema. OOmMe MNpU3HAKKA —KIETOK:
3aMKHyTas HapykHas memOpana, moJekyisl JIHK kak reHernueckwii ammapar,
cucTeMa CUHTe3a Oenka.

Tunel KJIETOK: »yKapuOTHYeCKass M mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHUsI NpPOKapHOTHYeCKON KieTku. KietouHas crenka Oakrepuil. CTpoeHue
IYKApUOTHYECKON KiIeTKH. OCHOBHBIE OTJIWYMS PACTUTENbHOM, >XKMBOTHOW U
IpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TITUKOKAJIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, €€ cBoiicTBa U pyHkuu. LluTomnasma u eé
opradousibl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar [Nombmxw,
an30COoMBI. I10yaBTOHOMHBIE OPraHoWIbl KJIETKH: MHUTOXOHIPHH, IIJIACTUIBL.
[Ipoucxoxaenne MHUTOXOHIApUN U TutacTua. Buael miactua. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTpP, LEHTPUOJU, PECHUYKH,
KryTUKU. OYHKIIUHA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — perynsaTopHblil 1IeHTp kieTku. CTpoeHue sapa: sijaepHas 000JoukKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBanu, M. Illneiinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

[uarpammel:  «Pacnpenenenne XMMHUYECKMX DJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmumsl n cxemsl: «llepuoanueckass Tabnuua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIbI», «buocunTes 0enkay», « CTpoeHUue MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «Ctpoenne mMoeKybl



AT®», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTEIbHON KIETKH», «CTpoeHHEe MPOKAPUOTUYECKOM KIIETKWY,
«CTpoeHue szipa KIETKN», « Y TIeBOAbDY, «JIummasn.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYy/IOBaHWE IS IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

JlaGoparopHas pabora Ne 1. «/3yueHne KaTadUTHYSCKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)y.

JlaGoparopuass pabora No 2. «M3ydyeHue CTpPOCHHS KIETOK PpACTCHHI,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIpENaparax U UxX
OMHICAHUEY.

Tema 4. ’KuzHeneaTeJJbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIM3M. ACCUMUIIALINS (TUIACTUYECKUA OOMEH) 1
JUCCUMWISIIUS (PHEpreTuueckuii OOMEH) — JB€ CTOPOHBI €IMHOrO Ipoilecca
Metabonu3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPIMU B MOHUMAHHUU
MeTabou3Ma.

Tumnbel oOMeHa BellecTB: aBTOTpOGHBINA U rerepoTpodHsbiii. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN SHEPTUHU B KIETKE.

®orocunte3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakiun
dbotocunteza. IhdexTuBHOCTh (PoTOCMHTE3a. 3HAUCHHE (POTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biusinue ycnmoBuii cpenbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIMICHUS €r0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUM.

XEeMOCHHTE3. XEMOCHUHTE3UPYIOIHEe OaKTepUuU. 3HAYECHUE XEMOCHHTEe3a IS
JKU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTKe. PaciieruieHue BelecTB, BBIJCICHUE U
aKKyMYyJIUPOBAaHUE DJHEPrUU B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
['mukonus. bpoxenue u ero Buabl. KucimopomHoe OKuUCIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHoOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYecKOro oOMeHa.

Peakium wmatpuuHoro cuHre3a. [enermyeckas wuHpopmauumsa u JHK.
Peanuzanusi reHeTndeckoil mHpopmanuu B KiIeTKe. ['€HETHYECKHUH KOM U €ro
cBoiicTtBa. Tpanckpumnius — Matpuunbiii cuaTe3 PHK. Tpancnsius — 6uocunTes
oenka. Otanbl TpaHcsaiuu. KoaupoBanue amuHOKUCIOT. Ponb pubGocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl )Ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEGHHOCTH CTPOEHHS M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. boie3snu pacTeHuil, XUBOTHBIX W YEJIOBEKAa, BHI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bo30ynurens CITN/da.



OOpatHas  TpaHCKpHIIMsA, peBepraza W uHTerpaza. Ilpodunaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTudeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE reHa», «CuHTe3 Oenkay, « 'eHeTUUeCKU Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1ukia Bupyca CIIN/da,
oaktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u tpanckpumnuusy,
«buocunres 6enkay, « CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblit 1UKJ, WU JKU3HEHHBIM LUKI KieTku. MuTepdaza u Mutos.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukarnus — peakiuss MaTpUIHOTO
cunteza JIHK. Crtpoenune xpoMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli U TalUIOMAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMATHUBI.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHMS W  HWHIAUMBHAYaJbHOIO  Pa3BUTHUS
OpPraHu3MOB.

Henenune kinetkn — muto3. Cragum mutosza. lIponeccsl, npoucxoadimme Ha
pPAa3HBIX CTAUSIX MUTO3a. BHOJIOrHYECKU CMBIC MUTO3A.

[Iporpammupyemasi ruOeNb KIETKU — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: [JICJICHUE HAJBOE, IOYKOBAHWE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHW3MOB, €r0 3HAYEHUE VISl CEJIEKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIIMYUS OT OECIOIO0TO.

Merios. Cragun menosa. Ilponecchbl, mpoucxonsdmme Ha CTAAMsIX MENO03a.
[ToBenenue xpomocom B Meno3e. Kpoccunrosep. buonorudyeckuii cmbiCn U
3HaAYEHUE Me03a.

['ameTorenes — mporecc 0O0pa3oBaHUS TMOJOBBIX KIJIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHA M sUYHUKUA. OOpa3oBaHME W Pa3BUTHUE IMOJIOBBIX
KJIIETOK — TraMmeT (CnepMaTo30u[, SWIIEKJIETKa) — CIepMaTOreHe3 U OBOTEHE3.
OcoOEHHOCTH CTPOCHMS SULEKIETOK M crepmaTo3ounoB. OIIog0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Irtarnbl YMOPHUOHATHLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisius, opraHorenes3. IloctamOpuoHanbHOE pa3Buthe. TuIbl
MOCTAMOPUOHAIBLHOTO Pa3BUTHS: TPsMOe, HemnpsMoe (IUYuHO4YHOE). BrusHue



Cpellbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct un pasButue pacteHnii. OHTOTE€HE3 LIBETKOBOTO PACTEHHMS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanum:

Tabmuubl u cxembl: «DOpMBI pPa3MHOKEHHS OPTraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pactenmity, «J/lenenue xkneTku Oaktepuil», «CTpOE€HHE TOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsmoe u HenpsAMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOIUTAOIINX U
4eJ0BEKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MHKPOITPENAPATHI «Crniepmato3ouibl
MJIEKOIIMTAIOLIEro», «SIilekneTka Miaekonuraromero», «Kapuoknnes B KiIeTKax
KOpEIlIKa JyKa», MarHuTHAas MOJEIb-alIuiuKaus «J/leneHue KIeTkn», MOJeib
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopnass pabora Ne 3. «HaOmromeHue mMuTO3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy.

JlaGoparopnass pabota Ne 4. «/3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy».

Tema 6. HacjieiCTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaumn reHeTuku. Mictopus pa3Butus reHeTuku. Posb nuronoruu
U HSMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiam poCCUUCKUX UM 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToabpl TEHETHKH (TUOPHI0IOTHYECKUH,
[IUTOTCHETUYECKUM, MOJEKYJISIPHO-TeHeTUYeCKuii). (OCHOBHBIE TE€HETHYECKHE
noHATHus. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEJIOBAaHUS MPU3HAKOB, YCTaHOBIECHHBIE ['. Menaenem.
MonoruOpuHOoe CKpeluBaHue. 3aKOH eAuHOoOoOpa3usi THOPHUIOB IIEPBOTO
nokosjeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS IPU3HAKOB.
['unoresa yucrorsl ramer. [1oaHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCHUMOTO  HACJEOBaHUS
npu3HakoB.  lluToreHeTHueckre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanm3upyouee cKkpenmBanue. Vcnoap30BaHne aHAIM3UPYIOLIET0 CKPEIBaHUS
TSl OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuennienHoe HacieaoBaHue mpu3zHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBAaHUIO FeHOB. HapynieHnne cueruieHus reHOB B Pe3yJIbTaTe
KPOCCHHI'OBEpa.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTH. [ eHeTuYeCKre KapThl.



['eneTnka mosia. XpOMOCOMHOE ONPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omoramMeTrHsle W TeTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHibl N3MEHYMBOCTU: HEHACIEACTBEHHAS U HACIICICTBCHHASL.
Pons  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOAU(UKAITMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psijl ¥ BapualmoHHas KpuBasi.
Hopma peakunu npusHaka. KonmyecTBEHHbIE W KAYECTBEHHbBIC MPU3HAKA U HX
HOpMa peaknuu. CBoKcTBa MOAU(MUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TreHOTHNHMYECKasi, W3MEHUYMBOCTh. KoMOuHaTHBHas
U3MEHYMBOCTh. Meiio3 W TOJIOBOM TMpollecC — OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTU. MyTalioHHasi U3MEHYMBOCTh. Knaccudukaiust MyTaiuii: reHHEBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa u mpuduHbl MyTaruii. MyTareHnbie (aKkTophl.
3aKOH rOMOJIOTMYECKHX PSAJOB B HaclieIcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesanepHast HacIeACTBEHHOCTh U U3MEHUYNUBOCT.

'enernka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOJbI TEHETHUKHU
yeJIOBEKa: reHeaJIOTHYECKUH, OJIM3HEIIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE OnpeIeJICHHE TE€HOTHUIA!
MTOJTHOT€HOMHOE CE€KBEHUPOBAHUE, TEHOTUNMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T111P-anamm3a. HacmencTtBenHble 3a00jCeBaHUS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HM C HACJIEACTBEHHOW MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTaluu. CTBosIOBbIE KIETKHA. [IpUHIMIEBI
3I0POBOTO 00pa3a >KU3HU, TUATHOCTUKH, TPOPUIAKTUKA U JICUCHUSI T€HETUUECKUX
0ose3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKHU B MPEAOTBPAIEHUH U JICUCHUU TeHETHYECKUX 3a00JI€BaHN YEIOBEKA.

JdeMoHCcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmumet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHUE M €ro
LIUTOr€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHUS M €ro LUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHUEY,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meiiosy,
«B3anMonencTBUE AJUIENIBHBIX TE€HOB», «l'eHeTnueckue KapThl paCTEHUHU,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moyia», «3aKOHOMEPHOCTH HAacleJIO0BaHUs,
CUCIUICHHOTO C TmoJioM», «KapuoTumnbl 4YenoBeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamonHas W3MEHUYUBOCTHY, «HacnegoBanue pesyc-
daktopa», «I'eHeTrka rpynn KpoBm», « MyTalinoHHast U3BMEHUYUBOCTDY.

O6opynoBanue: MojeNU-anIuIMKauud «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (HOpma, MyTamuu
(bopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHOMNY.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIIPETIapaTax».

JlaGoparopnas padota Ne 6. «M3yyenne MoaudUKaIMOHHOW U3MEHUYHUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOW».

JlabopatopHnast pabota Ne 7. «AHanmu3 MyTanuil y apo30(Hiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas padbora No 2. «CocraBjieHHME ¢ aHAJIU3 POJOCIOBHBIX
YETOBEKA.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3ap0KICHUE CEIEKIMH U JTOMECTUKALMS.
Yuenue H. . BaBuioBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOrooOpasus
KyJbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
opo/Jia, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbIi U UHAMBUAYAIbHBIN OTOOPHI B
CEJIEKLIMM PACTEHUM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOIACTBEHHOE
cKkpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAaHUE YUCTHIX JIMHUH.
['erepo3uc, wim rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHUE — ayTOPHJIUHT.
Otnanéunas tulOpuauzanusa U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
MOJIyYCHUE TIOJUIUIOUAOB. [lOCTHMXKEHUA CENEKIMU PACTEHUM, KXUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHasi MHXKEHEpHUs. Tarbl
co3nanus pekomOuHanTHoW JIHK wu TpaHcrenneix opranu3moB. KieTtouHas
nHxeHepud. Kiietounbie KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTCHUM.
KinonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okonormyecknue U ATUdeckue  npobnembl. I'MO  —  reHeTHuyecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanum:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. .
NBaHOB.

Tabmuupbr u cxembl: kapta «LleHTpsl TPOUCXOXKIEHHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX )KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuit», «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. lIBaHoBay,
«Ilomumnongus», «OO0bekThl OWoOTexHOMOTUM», «KileTouHble KyIbTyphl W
KJIOHUpOBaHHe», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJIsKH MIIOAOB U KOPHEIJION0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

Oxckypeust «OCHOBHBIE METOABI W JOCTHIKEHHUS CEJICKIIMHW pPacTeHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM ~ YYaCTOK, B TEIUIMYHOE XO3MMCTBO, JAOOPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. IBo/rOoNMOHHAsE OHOJIOTHS.

[IpennocbuUIKM BO3HUKHOBEHMSI 3BOJIOLHMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMoJIorMH. BiusHUE 3BOJIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoMOLMU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJIGHUST BHUJOB B THaJICOHTOJIOTMYECKON JIETONHMCH, NEPEXOJHbIe (POPMBI.
buoreorpaduyeckue: cxo/1cTBO U paznuuue payH u (jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOJACTBA U PA3NUUUS SMOPHOHOB pa3HBIX BUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIEC, AHAJIOTMYHbIE,
pYyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIONUU BUJIOB 1O JlapBuHYy (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] M3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Bosronuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLNH.

JBrkymue cuibl ((hakTopbl) SBOIIOLUKMKA BUJIOB B MPUPOJE. MyTallMOHHBIH
npolecc M KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M30s1us 1 MUTpanus.

EctecTBenHbiii oTOOp — HampaBisoomuii  (Gaktop dBomOrUU. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[TpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bostonuu. I[lpumepsl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMop 036l U UANOATANTALINH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpauyeckoe, IK0JIOrHIeCcKoe.

MakposBosonusi. PopMbl  IBONMIOLUU:  (usieTUYECKas, JMBEpreHTHas,
KOHBEpreHTHasl, napayuenbHas. HeoOpaTuMocTh SBOIOIHH.

[TpoucxoxieHHE OT HeCleUMaJIu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
creuuanu3anua. AIanTUBHAs padalys.

JdeMoHcTpanuu:



[Toptpersl: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkensb, . Mromiep, A. H. CeBepiios.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbllin
NO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OopbOBl  3a
cyiecTBoBanue», «EctecTBeHHBI 0TOOP», «MHOrOoo0Opasue COpToOB pacTEHU»,
«MHoroo6pasue  ToOpoA  JKUBOTHBIXY, «ITonmynsauumy, «MyTaunoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Wamoamanrtaumm», «OO0mas aereHepauus»,
«/IBmxymue cunbel sBomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsunay», «bopsba 3a cymectBoBaHue», «IIpucrnoco0ieHHOCTh OpraHU3MOBY,
«I"eorpadpuueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO0opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
HaOOp TUIOAOB M ceMsiH, KoyuleKius «lIpuMepsl 3alIUTHBIX MPUCTOCOOJIEHUH Y
KUBOTHBIX», MOJellb «OCHOBHBbIC HAIpPABJICHHUS SBOJIOLUN», 00bEMHAS MOJENb
«CTpoeHue TOJOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, KouleKuus «@POpMBI COXPAaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX W pPAacTeHMi», Moxaenp ammiukanus «llepekpéct
XpOMOCOM», BIaxHbIe Tpenapatel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYLWIKW», MUKpomnpenapaT «/po3oduna» (Hopma, mytauuu (GopMbl KpPbUIEB U
OKpPACKH Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopnasi padora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUYECKOMY
KPUTEPHUIOY.

JlabGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOKICHUM XW3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl >KM3HM Ha 3emiie: a0MOreHe3 W MaHCHEepMHs. XHUMHUYECKas
ABOJIIOLIMA. AOWOTEHHBIM CHUHTE3 OpPraHMYECKHX BEIIEeCTB M3 HEOPraHMYECKHX.
DKCIEpUMEHTAIIbHOE TOATBEPKACHUE XUMHUECKOM 3BOMOIMU. HavanbHbie STamnsl
ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. ®opmupoBanre mMeMOpaHHbBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. [lepBple KIETKM W WX DBOJIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [laneo3oiickas spa u €€ mnepuoabl: KeMOPUHUCKUH,
OpPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so30iickas 3pa u €€ Mepuoabl: TPUACOBBINA, FOPCKUM, MEJIOBOM.

Kaino3oiickas »3pa W €€ TEepuOAbl: TMAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOTIOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa W TeoJIOTUYECKUX mpolueccoB. OCHOBHBIE 3TaIlbI
HBOJIIOIMU PACTUTENIBHOIO M JKMBOTHOrO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [T0osiBIIEHME, paclBET U BEIMUPAHUE TPYMI )KMUBBIX OPraHU3MOB.

Cucrema OpraHUYECKOr0 MHUpa Kak OTpakeHHe »3BOJOIUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPTaHU3MOB.

DBOJIIOLIMA YEJIOBEKA. AHTPOIIONOTUs KaK HayKa. Pa3Butue npeacTaBieHuil o
IPOUCXOXKJEHUN 4YesoBeka. Meroabl H3yudeHus aHTponoreHeza. CxonctBa H
pa3Inyus 4eJI0OBEeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakropbl) — aHTpomoreHeza.  HacnencrtBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIH 0TOOp. OOImecTBeHHbIH 00pa3  KHU3HHU,
W3TOTOBJICHUE OPYIUM TPyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMmenbi, YemoBek npsaMoxondimui, YenoBek HeEaHAEPTAIbCKUK, YeloBek
pasymHbiii. Haxoaku HCKOIaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHMS, OOJaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

Yenmoseueckne pacbl. OCHOBHbIE  OOJIBIIIME  pachl:  €BPOICOMTHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dKBAaTOpHAJIbHAS]),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEeJCTaBUTENCH
YEJIOBEUECKHX Pac K YCJIOBHUSM CYIIECTBOBAaHMs. EJMHCTBO ueIOBEUYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanum:

[Toptpers: ®@. Pemn, JI. ITactep, A. M. Onapun, C. Mumiep, I'. IOpu, Y.
JapBuH.

Tabmuipel U cxembl: «BosnukHoBenne ConHEYHOM cucTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PacturenpHas kierka», <«OKuMBOTHas  KIIETKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHasi CUCTEMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKHUX 4YEPT CTPOCHHUS YEJIOBEKA U 4YEIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHeilmme mroam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JTION», «HeToBeuecKue pachy.

O6opynoBanue:  mymsku  «[Ipoucxoxaenue — 4venoBeka»  (OIOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPONa, HeaHAEepTaliblla, KPOMAHBOHIA), CIJENKU WIH
U300pKEHUS KaMEHHBIX OpYIuil MEepBOOBITHOrO 4YeloBeKa (KaMHH-YOIIIEPHI,
pyowmna, ckpebiia), TE€OXpOHOJOTHYECKas Talnuia, KOUICKIUs «DopMbl
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «3ydyeHune uckonaeMbIX OCTaTKOB pacTEHUN U
YKUBOTHBIX B KOJIJICKITUSX).



OKcKypeust «IBONIONUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUECKUI My3€eil).

Tema 3. Opranu3Msbl 4 OKpYy:KalIas cpeaa.

DKoJorus Kak Hayka. 3aadd U pa3zfelibl 3KOJ0oruu. MeToasl 3KOJIOTHYECKUX
UCCIIENOBAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruyeckne Gaktopel. Kiaccudukamuss HSKOJOTUYECKUX (PAKTOPOB:
abuoTuyeckue, OMOTHYECKHE U AaHTPONOTeHHble. J[elcTBUE HKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (pakTOphl: CBET, TEMIEPATYpPA, BIAKHOCTh. DOTONEPUOINU3M.
[IpucnocoOnennst  OpraHU3MOB K  JIEUCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornyeckue puTMBbI.

buornyeckue (bakTopBHI. Bunbr OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HauyeHUWe OMOTHYECKUX B3aUMOJCHCTBUN ISl CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJSILMN: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOIMYJISIITUN U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. 'exkerns.

Tabmuubr u cxemsl: kapta «[Ipupogasie 30Hb1 3emumy», «Cpenpl oOUTaHUS
opranu3mMoBy», «®doronepuoauzm», «llonmymsimum», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMyJIsUuU UHDY30puu-Tyhenbku», «llumessie nenmy.

JlaGopaTopHble U NpakTHYEeCKHEe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdonorudaeckue 0COOEHHOCTA PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckas padota Ne 2. «Ilomcyu€T MIOTHOCTH MOMYJISIUNA pa3HbIX BUIOB
pacTEHUI.

Tema 4. CooOmiecTBa M 3K0JI0rMYeCKHE CUCTEMBI.

CooOmecTBo opranu3smMoB — OuorneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MpPOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunbl-momuHanTel. CBS3H B
OHnoILIEHO3E.

Dkosornueckre cuctembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ounoreonenoze. DOyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU »HKOCUCTEMBI. [luileBble 1EMUW W CETH.
OcCHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIHSA. IKOJIOTHYECKHE
nUpaMubl: TPOAYKIUHA, YHCICHHOCTH, Ouomacchl. CBOWMCTBA JKOCHUCTEM:
YCTOMYUBOCTD, CAaMOperyJisius, pa3BuTtue. CyKIeccus.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOIO
WIM [LIAPOKOJINCTBEHHOIO JIECa.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buosnornyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6uocthepe. ['panuipl, coctaB U CTpyKTypa
ouocheprr. XKuboe BemectBo U ero (yskiuu. OcoOeHHOCTH Ouochepbl Kak
ri100abHOM 3KocHucTeMbl. J[MHaMuUuyeckoe paBHOBecHME U OOpaTHas CBSA3b B
ouocdepe.

KpyTroBopoThI BEIIeCTB U OMOTEOXUMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriaepoa,
a30Ta). 30HAbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nochepe 3emiin. AHTpONIOTEHHBIE U3MEHEHUsI B Onocdepe.
['1oGanbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiecTBoBaHHE IPUPOABI u YeJI0BEYECTBa. Coxpanenue
Oouropa3zHooOpasusi Kak OCHOBa ycTounBocTu 6uocdepbl. OCHOBA parmOHAIBHOTO
yIpaBieHUs TPUPOJHBIMU pecypcaMu W WX UCIHoJb3oBaHue. JlocTmkeHus
OMOJIOTHHU U OXpaHa NPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupbl u cxemsl: «llumeBbie nenm», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpupogusie cooOmiectBay, «llenmu nuTaHus», «IKOJIOTMYECKas] MUPaAMUJIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IMUPOKOJIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOWHOrOo Jjeca», «buonenos Bomoéma», «ArporeHo3», «IIpumepHsbie
AQHTPOIIOIEHHBIE  BO3JACUCTBHUS HaA Ipupody», «Baxuenmme HUCTOYHUKHU
3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BoM», «[louBa — BakHeiash cocTaBstomIast
ounocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexT», «DakTophI
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepbn,
«Pacripoctpanenue xku3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojaenb-antuinKanus « Tunudaeie OUOIEHO3BI», TepOapuii
«PactutenbHbie cool1ecTBa», Kojuiekuu «buoiienos», « Bpenurenu BakHenHmx
CEIbCKOXO3IMCTBEHHBIX ~KYJBTYp», TepObapuu ¢ KOJUICKIIMM pacTeHUM W
YKUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM SKOJIOTHYECKUM TPYIIIIaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®enepanum, M300pakeHUsS OXpaHSAEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIIBTATBI OCBOEHMA IIPOITPAMMBI 110
BUOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3ysbTaram
OCBOEHHUs  OOy4YalolMMHUCSA TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IPaXTAHCKON UIAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONPEACIICHUIO, HaJuyue MOTHBAIlMM K OOY4YeHHIO  OHOJIOTHH,
[[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX TICHHOCTCH W HCTOPHYECKUX TPAAUINN pPa3BUTHS OHOJIOTHYECKOTO
3HaHMsI, TOTOBHOCTh M CIIOCOOHOCTh 0OYYaroniuxcsi pyKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYME HKOJOTMYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS mpeamera «buonorus» AocTUraroTcs B
CAMHCTBE YYCOHOM W BOCIUTATEIIBHOW JEATEIBHOCTH B COOTBETCTBHUHU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMU B OOIIECTBE MpaBUIaMU M HOpMamu
MOBEJACHUS W CIOCOOCTBYIOT TpOIecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULMM JIMYHOCTH, MATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIEMy IMOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOrO0 OTHONIIEHUS K KYJbTYPHOMY HACJIEIAUI0 U
TPpAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXalolleH cpee.

JluyHOCTHBIE peE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JOJKHBI OTPakKaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IMO3UIIMECH JUYHOCTH, CHUCTEMOH I[EHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHHUE KU3ZHECHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B MPOLECCE Pealu3ald OCHOBHBIX HAIPaBICHUU
BOCITUTATEIIbHOM JIESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTD IPAXKIAHCKOM MO3UIIMKM O0YYaIOIIEerocsl Kak aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBaKECHUE
3aKOHA U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M TMO3HABATEIBHBIX 3aJ1a4, BBHITOJTHCHHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3UIUI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE yYHUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSKICHUSAMHU, KYJbTYPHBIMU IIEHHOCTSIMH H
COIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7ad4, YBAKUTEIHLHOTO
OTHOILIGHHS K MHEHHIO OIIMOHEHTOB IMPU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH poccuiickoi IPaXJIaHCKOM HUJIEHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Tepe]
PonuHoy, ropmoctm 3a CBOM Kpal, CBOK PoanHy, CBOM SI3BIK M KYyJbTYpY,
MPOIIIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHWE K TIPUPOJHOMY HACJICIUIO M TTaMSITHUKAM MPUPOJIBI,
JTOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUICKMX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJOTHH, TOHUMAHUS 3HAYCHHs OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B KU3HHU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBa;

uaeiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuyecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TyXOBHBIX IIECHHOCTEH pOCCUIMCKOTO HApOa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUYUBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAash ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHUE YMOIIMOHATILHOTO BO3/ICHCTBUS KUBOW MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHUE
TPOSIBIISITH KAUECTBA TBOPUYECKOM TUIHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GopMHUpPOBaAHUSA KYJbTYPHI 3J10POBbS U
IMOIMOHAJIBHOTO 0J1arONOJIyYHUs:

MOHMMAaHUE W pean3alus 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KHU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHWE TUTUEHUYECKUX TMpaBWI W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryJsipHas Quanyeckas
aKTUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3MUECKOMY U TICUXMUYECKOMY 3/I0POBbIO;

NOHMMaHWE IICHHOCTH TPAaBUI HMHIWBUIYATbHOTO W  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIHUX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHHE TOCJIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (YMOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AKTHUBHOM JI€ATETHHOCTH TEXHOJIOTHYECKON M COIUaIbHOU
HaTPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJHSTH TaKyIO €S TEIbHOCTD;

UHTEpEeC K pa3iuyHbIM cepaM NpodecCHOHATBHON AEATeIbHOCTH, YMEHHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyayied mnpodeccudn ©  Pealru30BbIBATH
COOCTBEHHBIC )KH3HCHHBIE TINIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPAa30BaHHUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHUSA:

DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPHPOJAE KaK HMCTOYHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHNUS;

NOBBIIIICHHE YPOBHS OSKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA JUIs
OKPY’KAIOIIEN CPEbI;

OCO3HAaHHUE TJIO0AIBHOTO XapakTepa KOJOTUYECKUX MpoOJieM M MyTel ux
pelIeHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TpPH U3YYECHUU OHOJIOTHH
3HaHWS W YMEHHS TPU PEUICHUH MpoOJeM, CBI3aHHBIX C PalUOHAIBHBIM
NPUPOJIONONB30BaHUEM  (COOMIO/ICHHE  TpaBWJl  MOBEACHUA B MOPUPOJIE,
HAIMPaBJICHHBIX HA COXpaHEHUE pPABHOBECHS B HOKOCHUCTEMAaxX, OXPaHy BHJIOB,
AKOCHUCTEM, Orochephl);



aKTUBHOE HEMNpUsTHE JCHCTBUN, TMNPUHOCAIIMX Bped  OKpY’Karolen
OPUPOAHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE 3KOJIOTHMYECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJIMYHE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS, IKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSITENHLHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABAaTEJIbHOM, KOMMYHHMKATUBHOM M COIMAIbHOU
IPAKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN JEATENBHOCTH IKOJIOTMUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAjore
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUDE;

COBEPILIEHCTBOBAHNUE SI3BIKOBOM M YHUTATEJIbCKOM KYJIBTYphl KaK CpeJCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUDA;

NMOHMMaHWe crnenuduKkd OHOJOTHM KaK HayKH, OCO3HaHHMs €€ pojid B
(GbopMUpPOBaHHUN PAIMOHATIBHOIO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpeicTaBlieHuss 00 OKpYyXKalolleM MHpEe KaK O €JIMHCTBE IMPHUPOJbI, YeTOBEKa U
oOlIecTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEeHUs! IPUPOJAHOIO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIsi COBPEMEHHOM LHBUIM3ALIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPEeCypcHble  NPOOIEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, TOMCKA MyTEeW BBIXO/a U3 II00ANBHBIX IKOJIOTMYECKUX MPOOIEM U
obecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
HCIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTMYECKUX 3HAHUA B LEIAX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaroImxcs, GopMHUpyeMOi
IpU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4aeMble 3HAHUA JJIs aHalIu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MUpPa M MPOUCXOASAIIMX B HEM U3MEHEHH,
yMEHUE JieaTh OOOCHOBAHHBIE 3aKJIIOUYEHHUS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIUXCS JaHHBIX C LIEJIbIO TOJTYYE€HHUSI IOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
penieHus: IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHME LEHHOCTH HAYYHOM JEeSATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESATENbHOCTh HHMBHUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHU MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yiabTaThl OCBOCHUS y4deOHOro mpeamera «buonorusy»
BKJIIOYAIOT: 3HAuYMMble JJs1 (QOPMHUPOBAHUS MHPOBO33PEHHSI O00ydarouuxcs
MEXKIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPaXKaIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTUsl, SIBIICHHE, MPOIIECC,
cUCTeMa, Hay4YHBIM (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCIIEeIOBaHUE,  HAOMIOJICHHE, U3MEpPEHue, JKCIEPUMEHT ©  JPYTux),
YHUBEpCAJIbHbIE y4deOHble JeHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHbIE,

PEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue byHKIIMOHATBHOU
TPAaMOTHOCTH ¥ COIMAJIBHONH KOMIETCHIIMH OOYYarolIMXCsi, CIOCOOHOCTH
o0yJaroumxcs UCTIONb30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbIE y4YeOHbIE JIEUCTBUS B
MMO3HABATEJILHOU U COLIMAJIbHOM MPAKTUKE.

MeranpenMeTHble Pe3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa3oBaHus JIOJKHBI OTpaKaTh:

OBnanenue YHHUBEPCATbHBIMHU y4eOHBIMU M03HABATEJIbLHbIMH
AEeUCTBUAMM:

1) 0a30Bble JJOrNYeCKHe IeHCTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHUU 3HAHUA TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, cCMHTE3a, CpaBHEHMUsI, KilacCcu(puKaIuu, 0000IIeH ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACISATh UX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHSTUSIMH);

OTIpENEeNATh 1EIN JeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SBJICHHIM
KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JIEAYKTHBHBIC, TIO
aHAJIOTMM), BBISBIATH 3aKOHOMEPHOCTH M TNPOTHUBOPEUUS B pPacCMaTPUBAEMBbIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa ISl MPENICTAaBICHUS
CYILIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKK€  MPOTUBOPEUYMH  Pa3HOrO0  poOJAa,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOIEMBI ¢ yU4ETOM aHaau3a MMEIONTUXCS
MaTepPHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUIN ACATCIBHOCTH;

KOOPJIIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIIeI0BATEILCKUE TIeHCTBHA:

BJIAJICTh HABBIKAMH Y4eOHO-UCCIEA0BATEIBCKOW M TPOSKTHON IeATeITLHOCTH,
HAaBBIKAMH  paspelieHuss mpooOJieM, CHOCOOHOCThIO M  TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHS,

WCIIOJIB30BATh PA3IMYHBIC BHUIBI JCSITCIBHOCTH 110 TOJTYYEHHUIO HOBOTO
3HAaHMSI, €r0 WHTEPHpeTaluu, MPeoOpPa3OBaHUI0 W TMPUMEHEHHUIO B Y4EOHBIX
CUTYaIUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

(dbopMHpPOBATh HAYYHBIH THUI MBIIUICHUS, BIAICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METOJ/IAMH,

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0Opa30BaTEIBHOU
NESTEIHbHOCTU U KU3HEHHBIX CUTYaIUAX;

BBISIBIISATh NIPUYMHHO-CJICJACTBECHHBIC CBS3M M aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAWTh apTyMEHTHI IS JTOKa3aTelIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHUS,

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJAE pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MCHECHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYUIIECTBIISThH I1€JICHANPABICHHBIA TMOUCK TEPEeHOca CPEACTB U CIOCOO0B
nerlcTBUS B MPOGECCUOHAIBHYIO CPEay;

yMETh TIEPCHOCUTH 3HAHUS B IMO3HABATEIBHYIO M TMPAKTHUYECKYIO O0IacTH
KU3ZHEICATSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJCH, MpEIaraTh OPUTHHAIBHBIC MOIXOIBI U PEIICHHS,
CTaBUTH NIPOOJIEMBI U 3aJ1a4H, TOMyCKAIOIINE aJTbTEPHATHBHBIC PEIIICHUS.

3) padora ¢ ungopmaumei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHGOpMALNH (TEKCTE Y4eOHOTO
MOCOOMsS, HAYYHO-TIOMYJIAPHOW  JUTEpaTrype, OHOJOTHYCCKUX CJOBApsSIX M
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B VIHTepHETE), aHAIW3UPOBATH



UH(POPMAIMIO Pa3INYHbIX BUIOB U (POPM IPEICTABICHUS, KPUTUYECKU OLICHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GOopMyIMpPOBATH 3alpPOCHl U MPUMEHATH PAa3IMYHbIE METObI MPHU MOUCKE U
otOope Omonornyeckor MHGOpMAIHK, HEOOXOAUMON JJIS BBITIOJIHEHUS y4eOHBIX
3ajady;

npuOOpeTaTh OMBIT MCMIOJIb30BAHUS HH(POPMALMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTU, COBEPIIEHCTBOBATh KYJbTYpPYy aKTHBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTUMaIbHYIO  (OpMYy  IpEACTaBICHUS
ounonornyeckor uHpopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H IpyToe);

UCIIOJb30BaTh HAy4yHBIA S3BIK B KauyeCTBE CpeACTBa IMpH padore ¢
Ouonornueckoil uHQpoOpManued: TNPUMEHATh XUMHUYECKUe, (usmueckue U
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMYJIbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHME  CpEACTBA
HarJIAIHOCTH;

BJaJeTh  HABbIKAMM  DPACIO3HAaBaHWS W 3allUThl  HMHpOpMaLUH,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

1) oO1enmne:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEIBHO BBINOJHEHUS MpeIIaraeMoi
3aJ1a4i, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3WLHNA APYIMX yYaCTHHUKOB
JMaJiora WK JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MJIMKTHBIX CHUTYAaIHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAJIETh Pa3jIMYHBIMU CIOcOOaMU OOILIEHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM M MHAWBHUAYaJIbHOU
paboTHI IPH peIIeHNH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJCHCTBUS NPU pelIeHUH yueOHOU 3a1auu;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JEHCTBUUA C YYETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)KJOro YjeHa KOJUIEKTHBA;



IIPUHUMATh  LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAVMHUPOBATh JEUCTBUA II0 €€ JIOCTUKEHUIO: COCTABJIATH IUIAH JECHCTBUM,
pacrpenensTh pojad C Y4€TOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KAauye€CTBO CBOETrO BKJIAaJa M KaXXIOI'0 Y4YaCTHUKA KOMAaHIbl B
oOIIMIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE NPOEKTHI, OLEHHBATh WAEHU C TO3WIMA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIAATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeICTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MPOOJIEeM H UX
pelieHust B )KU3HEHHBIX U YYEOHBIX CUTYAIUSX;

BHIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUI I1I€JIEBBIE U CMBICIOBbBIC
YCTaHOBKHM B CBOMX JICMCTBUSIX M IOCTYIKAaX MO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JJ0POBBI0 OKPYKAIOIIIHUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO NI€STEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOMN
JEATENBHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITETILHO  COCTABJISITH IUTAH  PEIICHUS MpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JieaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pellIeHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW DSPYAUIIMH B
pa3HbIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

BJIaJIETh  HABBIKAMU  TO3HABAaTENbHOM  pediiekcuu  Kak  OCO3HaHUs
COBEpIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX IPOLECCOB, WX pPE3yJbTATOB U
OCHOBAaHMM, MCIOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYaIlMH, BhIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBAaTh PHUCKHM WU CBOECBPEMEHHO MPUHUMAThH PEIICHUS IO HX
CHIKCHUIO;



IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU aHAIU3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYIUX:

IPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpU aHAIU3E pE3yJIbTaTOB
NEATEIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKWY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieupuieckue A yueoOHoro npeamera «buomorusy»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, HHTEPIIPETAIINH H
npeoOpa3oBaHUI0 3HAHWUM, BUIBI IEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUU B PA3IMUYHBIX YYEOHBIX CUTYyalUsiX, a TakK€ B pealbHbIX
KU3HCHHBIX CHUTYaIMsIX, CBSA3aHHBIX C Ouoyiorueil. B mporpamme mpemmMeTHbIC
PE3yNbTAThl IPEICTABICHBI TI0 TO/IaM 00yYEHUSI.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buomnorus» ¢ 10
K1acce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTb 3HAHUU O MECTE M POJIU OMOJOTHH B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX H
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (DYHKIIMOHAIHLHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEpPKaHUE OHOJIOTMYECKUX TEPMHUHOB U TIOHSTHI:
KW3Hb, KIJIETKa, OpraHu3M, Merabonu3M (0OMEH BeIIeCTB M IIpeBpallecHue
HHEPrUM), TOMEOCTa3 (CaMOpPEryJsilus), YPOBHEBAsT OpraHU3allMs KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIcHUE (PEPOTYKIIHS), HACTIEACTBEHHOCTh, K3BMEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JaraTh OHOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAsg JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mengens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJEHUS KyJbTypHbIX pacteHuid H. 1. BaBuiioBa), onpenenarb rpaHuUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOT'O MMO3HAHUS B OMOJOTUU: HAOTIO/IEHUE U
ONMCAHME JYKUBBIX CHCTEM, TPOIECCOB M SIBICHHM, OpraHU3amus W IMPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBMKCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIUYMHAMHU, OOBSCHEHUE TMOIYYCHHBIX



pE3yJIbTaTOB, MCIOJb30BAaHHBIX HAayYHBIX MOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNiaTh BBIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBpAIICHUS SHEPIruu B KIETKE, (OTOCUHTE3A,
IUIACTHYECKOTO M JHEPreTHUYecKoro oOMeHa, XEMOCHHTe3a, MUTO03a, Meio3a,
OIJIOJJOTBOPEHHSI, PA3MHOXKEHHUS, WHANBUAYAIBHOTO DPa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJYyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJIICHUU, Ul NIPUHATUSA MPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
XKU3HH C LEIpl0 oOecredeHus: 0e30MacHOCTH CBOErO 3I0pPOBbS U 310POBbS
OKPY>KaIOIUX JII0/IeH, COOTIOICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYXKaloIIeH
OPUPOJHON cpele, NMOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHHM
COBpPEMEHHOM OHoJIOTNH u OMOTEXHOJIOTHI TUIS palMOHAIBLHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHEeTHYEeCKHE 3aJaud Ha MOHO- U
OUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacleIOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPECKa3aHUs HACIEIOBaHUS MPHU3HAKOB y
OpPTaHU3MOB;

YMEHUE BBIMOIHATh JTA0OPATOPHBIE M TPAKTUYECKHE PaldOTHI, COONIOAATH
npaBuiia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OICHUBATh W HWHTEPIPETHPOBATH WH(OOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACcTBa MaccOoBOW MH(pOpPMAIMU, HAYYHO-TIOMYJIAPHBIE
MaTepuaibl), TUYECKHE acCHeKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIEHUS,
00001mass 6MoIOTHYeCKy0 HH(POPMAIUIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBINA annapar OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOECHUS ydeOHoro mpeamera «buosnorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyUHOTO
3HaHUSA ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIIAJE POCCHUHCKUX H
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTUH, (YHKIHMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pElICHUs KU3HEHHBIX 3a71a4;

YMEHHME PACKpBIBaTh COJAEpKaHHWE OWOJIOTMYECKUX TEPMHUHOB M MOHATHM:
BU/I, TOMYJISALUS, T€HOGOH, IBOJIOLMS, ABMXKYLIUE CUIIbI ((PaKTOpPbI) IBOJIIOIMH,
IPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHThl, LeNu MUTaHus,
HKOJIOTUYECKas MUpaMuaa, OUOreoreHo3, ouocdepa;

yMEHUE H3/IaraTb OWOJIOTMYECKHME TEOpuH (IBOJIOIMOHHAS Teopusa Y.
JlapBuHa, CHHTETHYECKass TEOpHUs DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apogsimieBoro cxonactBa K. M. bopa, uepenoBanusi riaBHBIX HalpaBiIeHUH U
nyTtedt spomorun A. H. CesepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEAETSATh TPAHUIIBI MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METO/IaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOII0IEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, NPOIECCOB W SIBICHHM, OpraHu3aius U MPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKEHHWE  THIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAy HCCICAYEeMbIMA BEIHMUYMHAMHU, OOBSICHEHHE TOTYYCHHBIX
pE3yJIbTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKA CTPOCHHS OMOJOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJIALUXNA, MPOIYLEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOTeOEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
W3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCITIOCOOIECHHOCTH
OpPTaHM3MOB, JEHCTBUS DKOJOTMUYECKUX (AKTOPOB Ha OpraHU3MBI, TEepeHoca
BEIIECTB W TOTOKAa DSHEPIUUM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHUH B
IKOCHCTEMax CBOEW MECTHOCTH, KPYTrOBOpPOTa BELIECTB M OHMOT€OXHMUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TMPUMEHSTh MOMyUYEHHBIC 3HAHUS s OOBICHEHUS OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHHUM, JUISl NPUHATHSA MPAKTUYECKUX PEIICHUH B NOBCEIHEBHOMN
KHU3HU C LeNplo obecredeHuss Oe30IacHOCTH CBOETO 3/I0pOBbS U 30POBBS
OKPYXKAIOIUX JI0JIEH, COOMI0OIEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYIKaIOIIEH
IPUPOTHON cpele, MOHUMaHHEe HEOOXOTUMOCTH WCIONB30BAHUS JOCTHKCHUMA
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMaX (1€ MUTaHUs);

yYMEHHUE BBINOJHATh JTA0OPATOPHBIE M TpPAaKTUYECKHUE padoThl, COONIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEAICTBa MAacCOBOW MH(GOPMAIINHU, HAYIHO-TIOMYJIIPHBIC
MaTepualibl),  paccMaTpuBaTb  I[JIOOANbHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHUE CO03/laBaTb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHHS,
000011ass 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JI30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEKTPOHHBIE
HauMeHoBaHuUe pa3/iesioB U TEM nuppoBbie
Ne i/ P KonTtpoubnsie | IIpakTnuyeckn (upp )
NMporpamMmbI Bceero oOpa3oBaTeJibHbIE
padoThI e padoThI
pecypcbl
bubnuoreka [JOK
1 b 2 .
HOJIOTIA K Hayika 05 https://m.edsoo.ru/7f41¢292
2 ’KuBbIe CHCTEMBI M UX OPTaHU3AIH 1 bubmmorexa [IOK
P I https://m.edsoo.ru/7f41¢292
3 XUMUYECKHH COCTaB M CTPOCHUE KIICTKU 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [{OK
4 IKH3HETEATENLHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasmMHOXeHMe 1 MHINBUAYaJIbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTH M N3MEHUYUBOCTH g 15 bubmuoreka [JOK
OpPTraHHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
P 1
8 C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KITACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne ni/nt P KoHTpobHbI IIpakTnyeckue (ubp )
NMpPorpaMMmblI Bcero oOpa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
but6mmoreka [JOK
1 OBOJIIOIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha
2 9 0.5 https://m.edsoo.ru/7f41cc7
3emite
4
bubnunoreka [IOK
3 Opraau3Mbl 1 OKpyXKaroias cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
but6mmoreka [{JOK
4 Coo011ecTBa 1 SKOJOTHYECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6moreka [JOK
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 2.5







IHOYPOYHOE INTAHUPOBAHUME

10 KJTACC
KosmuecTBo yacos JIEKTPOHHBIE
Ne JlaTa nuppoBbIe
Tema ypoxka KonTtpoubnsie | IIpakTnuyeckn op
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI e padoThI
pecypchbl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
[TpakTuueckas padbora Ne 1
2 «Vcrionp30BaHuEe pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.edsoo.ru/863e6122
METOIOB IPU U3YUEHUHU
OMOJIOTUYECKHX 0OBEKTOBY
3 buonoruueckue cuctemsl, IPOLECCHI 1 bubnmoreka [JOK
U UX U3y4YECHHUE https://m.edsoo0.ru/863e6564
4 XuMHUYeCKuil cocTaB KiieTku. Boja u 1 bubmuoreka [JOK
MHUHEpAJIbHEIE COIU https://m.edsoo.ru/863e674¢
bubmuoreka [{OK
5 benku. CoctaB u cTpoeHue 6eiaKo 1
At Tap 1 CTPOCHHC HEIKOB https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnuoreka [IOK
KaTAJIMTUYECKON aKTUBHOCTH ' https://m.edsoo.1u/863e6b72
(bepMeHTOB (Ha MpUMEpPe aMIIIa3bl
WJTU KaTajasbl)»
7 Yraeoasl. JIunuasl 1 bubmuoreka [JOK




https://m.eds00.ru/863¢6870

bubmnoreka [IOK
H .ATO
8 YIGICHHOBRIC KHCIOTRT https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTOIbI N3yYEHUS bubnnorexa [JOK
kyeTku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kirerka xak nenocTHas xuBas
cucTema
CrpoeHue 3yKapuoTUYECKOM KIIETKH.
JlaGopatopHas pabora Ne 2
«HM3ydenne cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.1ru/863e6110
OakTepuil o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpEnapaTax u ux
OIHCaHUE
bu6nunoreka [JOK
12 006 0
MCH BEHIECTS HITH METABOIHIM https://m.edsoo0.ru/863e766¢
bubmnoreka [IOK
13 o . X
OTOCHITES. ACMOCHITES https://m.edsoo.ru/863e7¢c98
bu6mmoreka [{OK
14 C) it 00
HEPTETHACCKHI OOMEH https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UK KIeTKU. Jlenenue
KieTku. Muto3. JlabopaTopHas Eub 1OK
nonnoTexa
15 6ota Ne 3 «Hab 0.5
pabota A2 3 «HAbIIONCHIE MUTO32 B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpELIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunures Oenka. Peaxus bubmnoreka [IOK
MaTpPUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancasaus — Ouocunres Oenka bubnnorexa [JOK




https://m.edso00.1ru/863e796¢

18 Hexnerounsie GopMbl )KU3HUA — bub6nuoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
Bbu6mmoreka [JOK
19 DopMbl pa3MHOKEHHS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII040TBOPEHHE.
71 Jlaboparopnas pabota Ne 4 0.5 bubmuorexa [JOK
«3y4yeHne CTpOEHHUs MTOJOBBIX ' https://m.edsoo.1u/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubmnoreka [HOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
” I'enernka — Hayka o bubmumorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpUTHOE bubmmorexa [IOK
p ' pHiL https://m.eds00.ru/863e¢8878
CKpEIIUBaHNE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 §e3a}31/11214i[40r0 Haiﬂl: OBaHUs bubmmorexa [TOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CleluieHHOE HaclIeOBaHUE 0.5 bu6nmoreka [JOK

npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTHOPHUAHOTO U AUTHOPHUIHOTO

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




CKpeUIMBaHUs y AP030(HIIBI HA
TOTOBBIX MHUKpOIIpenapaTax»

7 I'enetuka nona. Hacnenosanue 1 bubmuoreka [{OK
[IPU3HAKOB, CLEIIJICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnencrsennas
M3MEHYUBOCTh. JlabopaTopHas

)3 pabota Ne 6. M3yuenue 1 0.5 bubnuoreka [IOK
MOIU(DUKAITMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

HacnencTBeHHas H3MEHYMBOCTD.

29 JlaGopatopHas pabota Ne 7. 1 0.5 bubnumorexa [IOK
«AHanu3 MyTanuil y 1po3o¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [JOK

30 Peneriia eonexa ! https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O6001IeHNE 10

31 teme «HacneacTBeHHOCTh U 1
M3MEHYMBOCTH OPTaHU3MOBY»

bu6mmoreka [JOK

32 (Cenexums kak Hayka u npouece ! https://m.edsoo0.ru/863e9214

1 MeToapl U JOCTUKEHUSI CEIEKIIAN | bubmuorexa [JOK
pacTEeHUN U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubnuorexa [[OK
MMPOU3BOJICTBA https://m.edsoo.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

ITPOTPAMME




11 KITACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne JlaTa nudppoBLIe
Tema ypoka Koutpoasnbie | IlpakTtuyeckn op
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI e padoThI
pecypchl
1 DBOIOLMS U METOJIbI €€ N3YUSHUsI 1 bubmorexa HOK
1t A y https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTUS IPEACTABICHUI 1 bubnuoreka [IOK
00 3BOTIOLIUU https://m.eds00.1ru/863e¢9570
bubmuoreka [{OK
3 Mukpo3BoItO 1
HKPOIBOIIOIA https://m.edsoo.ru/863e9¢cle
[Tonynsuus Kak 3ieMeHTapHas
€IMHUIIA BUJA U SBOJIIOIUH.
4 JlaGopaTopnas padora Ne 1 1 0.5 bubmorexa HOK
patopHai p B ' https://m.eds00.1u/863¢99¢6
«CpaBHEHME BHJIOB 11O
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBrKkyte cuisl (31eMeHTapHbIe 1 bubmuorexa [JOK
(hakTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1
CTECTBEHHBII 0TOOp 1 ero Gopubi https://m.edsoo.ru/863e9e¢d0
Pe3ynbratrhl 3BOJIOLMY:
MPUCTIOCOOTICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlaboparopHas | 0.5 bubnnorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma u e
OTHOCHUTEIILHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnuoreka [IOK




’)KU3HU Ha 3eMie»

MAaKpOIBOJIFOLIUU https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 3BOIOIUN
10 Hcropust )xu3HU HA 3emile 1 METOAbI
€€ U3yUYCHHUS
1 ['unoTressl MPOUCXOKACHUS )KU3HU bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 Pa3zButure xu3Hu Ha 3eMIie 1o Ipam U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIOIUN
PaCTUTEIBHOTO U )KUBOTHOTO MHUpA.
[TpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«/3y4ueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8be
pacTeHuM U )KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpemMeHHas cuctema bubnmnorexa [JOK
OpPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AaHTPOIIOTEHE3) bubmorexa HOK
p https://m.edsoo.ru/863eac2c
16 JIBuokytiue cuibl (haKkTophl) bubmuoreka [{OK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLUU
YeJoBeKa
13 YenoBeueckue packl U IPUPOIHbIE bubmuorexa [JOK
aJanTaly 4eIOBEKa https://m.edsoo.ru/863eaeca2
PesepBHblit ypok. O600611eH1E TTO
19 Teme «BO3HMKHOBEHUE U pa3BUTHE




20

DKOJIOTHUs KaK HayKa

Cpenpl OOUTaHUS U SKOJIOTHYECKUE

bubmuoreka [{OK

21
dakTopbl https://m.edsoo.ru/863eafec
AbuoTtnueckue (GpakTopsl.
JlaGopatopnas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
22 aCTEHHUH U3 pa3HbIX MECT 0.5 bubmotera [JOK
p P ) https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
No 4. «BnusiHue cBeTta Ha pocT U
Pa3BUTHE YEPEHKOB KOJIEyCay
bu6nmoreka [JOK
23 buotnueckue GpaxTopsl
¢ p https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomyssiiun. [Ipaktudeckas paborta
24 Ne 2 «Iloacd€T mI0THOCTH 0.5
TIOTTYJISIIIMIA Pa3HbIX BUJIOB
pacTeHUI»
25 Coo0riecTBa OpraHU3MOB — bubnnorexa [IOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bu6mmorekxa [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIC TTOKa3aTeIN YKOCHCTEMEI.
27 DKOJIOTHYECKHE TTUPAMU/IBI bubmmorexa [TOK
. PAMHJIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykueccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTpPOTNIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbHas bubnuorexa [IOK

JKOocUCcTEMA 3eEMIIHA

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




31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubmmoreka [JOK
onocdepnt https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Orocdepe 3emnn 1

1 CocymiecTBOBaHUE TPUPOBI U | bubnuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI

34 «Co00111eCTBa M 3KOJIOTHYECKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

ITPOTPAMME







IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA
OCHOBHOM OEPA3OBATEJBHOM TPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CPeTHET0 00IIEro 00pa30BaHUsI

ChopMupoBaHHOCTH 3HAHWUK O MECT€ W POJIM OHOJOTHUU B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUN COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAZIe POCCHUUCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
Owosoruu; (QYHKIMOHAIBLHOW TPAaMOTHOCTH YEJIOBEKa JUIS PEIICHUs

KHU3HCHHBIX 3aJa4

YMeHue pacKpbIBaTh COJIEpP)KaHHE OHWOJOTMYECKHX TEPMHHOB U
MOHSTHI: KU3Hb, KIIETKA, OpraHu3M; MeTa0oim3M (OOMEH BEUIECTB U
IpeBpalleHre DJHEPruu), TOMEeocTa3 (camMoperyislus), ypOBHEBas
OpTraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEIACHUE (PETIPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U pa3BUTUC

YMeHue uznaratb OMOJIOrHYECKHe TEOPUH (KJIETOYHAas, XpPOMOCOMHas,
MmyTauuoHHasi), 3akonbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
yueHHus (O LEHTpPax MHOTrooOpaszus W MPOMCXOXKACHUS KYJbTYPHBIX
pactenuii H.M. BaBuiosa), onpenenars rpaHUilbl UX TPUMEHUMOCTH K

ZKHUBBIM CUCTEMaM

YMeHHne BIaeTh METOJaMH HAy4YHOTO TIIO3HaHUS B OHOJOTHH
(HaOiroficHWEe W OINHMCAaHWE JKUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHm3alsi W TpOBEJEHUE OHMOJOTHMYECKOro  SKCIEPUMEHTA,
BBIABIIKCHHUE  THIIOTE3HI, BEISBJICHIE 3aBUCUMOCTH  MEXKIY
UCCJICTyeMbIMU BETUYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pe3yanaTOB)

10 KUJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIJICHATh CYIIECTBCHHBIC TPU3HAKA BHUPYCOB, KIIETOK
IOpoOKapuoT MW IJYKaApHOT, OOHOKJICTOYHBIX U MHOI'OKJICTOYHBIX
OpraHW3MOB;  OCOOGHHOCTH  TMpPOLIECCOB OOMEHa  BEIIeCTB U
HpeBpallieHuss SHEPTUH B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO |
JHEPreTUYeCKOro  OOMEHa,  XEMOCHMHTe3a,  MHUTO3a,  MeHo3a,
OIUTOJIOTBOPEHHS,  Pa3MHOKEHHS,  HMHAMBUAYyAJbHOTO  Pa3BHTHS

opranusma (OHTOI'€HE3)




YMeHne MMPUMCHATH IMMOJTY4YCHHBIC 3HaHUA JIIA 0O0BSICHEHHUS

OMOJIOTMYECKUX MPOLECCOB U SBICHUM, Ul MPUHATUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIESX obecrieueHus: 6e30MacHOCTH
CBOETO 3[I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JIIOJIEH, COOITI0IEHUS] HOPM
IPaMOTHOTO  IIOBEJCHUS B  OKpYKaroLIeH

IPUPOJIHON  cpene;

IIOHHUMAaHHuEC HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHHUA Z[OCTI/DKGHI/If/'I

COBpeMeHHOﬁ OMOJIOTUM M OHMOTEXHOJIOTHUH I pallMOHAJIBHOI'O

PUPOIOTIOIB30BAHUS

YMeHue pemiath 3J€MEHTapHble T€HETHMUECKHE 3a/layd Ha MOHO- U
TUTUOPUIHOE CKpelIMBaHUe, CLEIUICHHOE HaclleJOBAHHUE; COCTABIIATH
CXeMbl ~ MOHOTHOPHJIHOTO

CKpCUIMBaHUA JIIA npeaACKasaHus

HaCJICJOBAHUS IPU3HAKOB Yy OPraHU3MOB

YMeHue BBINOJNHATH J1abOpaTOpHbIE U MpaKTUYeCKHue paboThl,

cobmogaTh mpaBwia Tpu pabore ¢ y4eOHBIM M J1a0OPaTOPHBIM

obopyioBaHUEM

YMeHHne KpUTHUYECKH OLEHHBATH W WHTEPIPETHUPOBATH MH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIepKaHMsl, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS
13 pa3iauuHbIX UCTOYHHKOB (CMMU, HayyHO-MOMyIsipHBIE MaTepHabl);
THYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUA B OWOJIOTHH,

MCIHUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOLICHMS,
0000111ass 6MOIOTUYeCcKy0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHATHUHBIN arrmapar ouosoruu

11 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero oopa3oBaHus

ChopMupoBaHHOCTh 3HAHUIl O MeCTe M POJM OHMOJOTMH B CHUCTEME
HAy4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA U HAYYHOI'O MHUPOBO33PEHHUS; O
BKJIaJIe POCCUMCKHX M 3apyOeXHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oouonornyu; (HyHKIMOHAIBHOW TPaMOTHOCTH 4YeNIOBEKa ISl PEUICHHUS

JKN3HCHHBIX 3a1a4

YMeHHe pacKphiBaTh COJACpPKAHWE OWOJIOTHYECKUX TEPMHUHOB U

TOHSITUIA: BUJ, TNOMYJISIIHSI, TeHO(MOH]I, SBOJIONMS, TBHUKYIIHE CHIIBI




(paxTopsr) ABOJTIOINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUJI000pazoBaHue, HKOJIOTHYECKUE (hakTopsl, IKOCUCTEMA,
MMPOAYUCHTHI, KOHCYMCHTHI, PEAYUCHTEIL, nenn IUTaHus,

HKOJIOTHUECKas MUpaMuaa, OuoreoreHos, ouochepa

YMeHue uznaraTb OMOJOIHMUYECKUE TeOpuH (IBONIIOLIMOHHAs Teopus Y.
JlapBuHa,  cHHTeTHYecKass TEOpHUs  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojslmeBoro cxonacrsa K.M. bapa, yepenoBanus
[JIaBHBIX HampaBieHui u myteit spomonuu A.H. CeBepiioBa, yueHus o
omochepe B.M.  Bepuaackoro), ompenensitTh  TpaHUIBI  HX

IMPUMECHHUMOCTH K JKUBBIM CUCTEMaM

YMmenue BJIaACTh METOAaMHW HAYYHOI'0 IIO3HAHHA B Oouonoruun
(Ha6J’II-OI[eHI/Ie U OIMCAHUC KUBBIX CHCTCM, HPOLECCOB U HBHCHHﬁ;
opraHu3anusa u IIPOBCACHUC OMOJI0TMYECKOTO OKCIICPUMCHTA,
BBIABHXCHHUC THUITOTE3bI, BBISIBJICHUC 3aBHUCHUMOCTH MCKAY
HCCIICAYCMbIMH BCIWYMHAMHU, 00BsCHEHHE IMOJIYUYCHHBIX PE3YJIbTaToOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/If/'I, TGOpI/Iﬁ U 3aKOHOB, YMCHHUC

ACJIaTh BBIBOAbBI HAa OCHOBAHUU ITOJTYYCHHBIX pGSYJIBTaTOB)

YMenue BBIJICIIATH CYILIECTBCHHBIE MIPU3HAKU CTPOEHHUS
OMoNIOTHYeCKUX  OOBEKTOB:  BHJIOB, MOMYJSIIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOr€OLEHO30B M  IKOCUCTEM;
0COOEHHOCTHU IIPOLIECCOB HAaCJIEACTBEHHON U3MEHYHMBOCTH,
€CTeCTBEHHOro  0TOOpa, BHUA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JI€HCTBUS HKOJIOIMUYECKUX (PAKTOPOB HA OPraHHU3MBL,
[IEPEHOCA BELIECTB U IIOTOKA YHEPIUU B DKOCUCTEMAX, aHTPOIIOI€HHBIX
MU3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTCOXMMHUYECKHX ITUKIIOB B Onochepe

YMeHue TpUMEHSTh TOMy4YeHHble 3HaHWS AN OOBSICHEHUSA
OHMOJIOTHYECKUX mponeccoB u ﬂBHeHI/II\/'I, JJI1 IIPUHATHUA IMPAKTHYCCKUX
pelleHni B MOBCEHEBHOM KHU3HU B LESIX oOecredeHust 0€30MacHOCTH
CBOETO 37I0POBbSI U 3J0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO  MOBEAEHUA B  OKPYXKAIOIIEH NPUPOJHOU  CpEIE;
MOHUMAaHUE HEO00X0IUMOCTH UCIIOJb30BaHUS JIOCTHUKEHHH

COBPEMEHHOW OMOJIOTHY /7Sl pAallHOHAIEHOTO TIPUPOAOTIOIH30BAHMUS

YMenue pemaTth 3JICMCHTAPHBIC OMOJIOTUYCCKHUE 3aga4u, COCTaBJIATDH

CXEMBI MIepeHOoCca BELIECTB U SHEPTUHU B dKOocUcTeMax (L€ MUTAHUs)

YMeHue BBINOJMHATH JIA0OpAaTOpHBIE M TPAKTHYECKHue paboThl,
coOnrofaTh mpaBuia Mpu paboTe C y4eOHBIM U JTAOOPATOPHBIM

00opy10BaHUEM




YMeHne KPpUTHYECKH OIEHHBATh W WHTEPIPETHPOBATH WH(POPMAIIUIO
OMOJIOTUYECKOT0 CO/IepKaHMs, BKIIOYAIOLIYIO TICEB/IOHAYyYHbIE 3HAHUS

U3 pa3nuyHbIX UcTouHUKOB (CMU, Hay4dHO-TIOMYNIsSIpHBIE MaTepUaibl);

? paccMaTpuBaTh rinodaabHbIC 9KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (POPMHUPOBAThH 1O OTHOUICHUIO K HUM COOCTBEHHYIO
MIO3HIINIO
YMeHue co3naBath COOCTBEHHbBIE MUCbMEHHBIE M YCTHBIE COOOIICHUS,
10 000061m1ast OMOTOTUUYECKYI0 MH(POPMAITHIO U3 HECKOJIBKUX WCTOYHHKOB,

IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar OHoI0run




HPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

buonorus xak HayKa

1.1

buonoruss — Hayka o »xuBOW mnpupozae. Ponp Ouosornun B (opMHUpOBaHUU

COBPEMEHHOM Hay4HOH KapTUHBI MUpa. CucTemMa OMONIOTHYECKUX HAyK

1.2

MeToapl 1O3HAHUS KMBOW MPHUPOAbI (HAONIOJEHUE, DKCIEPHUMEHT, OIHCaHUeE,
u3MepeHue, Kiaccuukanus, MOJETUPOBaHHE, CTAaTUCTHUYECKas 0O0paboTKa

JTAHHBIX )

JKuBbIe cuCTEMBI B HX opraHnu3anus

2.1

JKuBbie cuctembl (OMOCHUCTEMBI) KakK IpeaMeT u3ydeHus Oumosioruu. CBOWCTBa

OuocHcTeM U UX pasHooOpasue

2.2

ypOBHI/I OpraHu3anmuunu OHMOCHCTEM: MOJ'IeKy.]'U{pHO—l"eHeTI/I‘IeCKHﬁ, KHGTO‘IHBIIZ,

OpraHU3MEHHBIH, MOMYJIALNOHHO-BUIOBON, 3KOCUCTEMHBIN, OMOChEpHbII

XUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBbI: MAaKPOJIEMEHTHI,
MHUKpO3JIEeMEHThl. Bojma u  MuHepaibHble BemiectBa. DOYHKUMM BOABI H

MHHCPAJIBbHBIX BEHICCTB B KIICTKE. Hozmepn(aHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHunMBIE M 3aMEHUMBIE AaMHUHOKHCIIOTBL. AMHHOKHCIOTHBIA COCTAB.
YpoBHU CTPYKTYpHI OEIKOBON MOJIEKYJNbI (IepBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsl CTPYyKTypa). XHMHYEecKHe CcBoilcTBa OenkoB. buonorndeckue
(GyHKIUN OEIKOB.

®epMeHThl — OHoJOruyeckue karaausaTopbl. CTpoeHue (epMeHTa: aKTHBHBIH
HeHTp, cyOcTtpatHas crneuuduuHoctb. Kodepmentsl. Butamusbsl. Otauuus

(I)epMCHTOB OT HCOPTaHNYCCKUX KAaTalIu3aTOpOB

3.3

VYraeBoapl: MOHOCaxapuabl (IIOK03a, pubo3a M J1€30KCHUpU003a), Arcaxapuibl
(caxapo3a, JaKkTo3a) W TMoOJMcaxapuisl (Kpaxmas, TJIUKOT€H, LEJUTI0I03a).
buonorudeckne QyHKIUHU yIIeBOIOB.

Jlununapl:  TpUraMUepuibl,  crepounsl,  pochonununael.  'mapoduiabHO-
ruspodoOHbIe cBOicTBa. buonornueckue ¢ynkuuu JunuaoB. CpaBHeHHE

YIJI€BOJOB, OeIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU




3.4

Hyxnennossie kucnotsl: [IHK n PHK. Hykneotuasl — MOHOMEpBI HyKJIEHHOBBIX
kucnoT. Crpoenune u ¢ynkuun [IHK. Crpoenne u ¢ynkuuu PHK. ATO:

CTpoeHHe U QyHKUIUU

3.5

I_[I/ITOJ'IOI"I/ISI — HayKa O KJICTKE. Knerounas TCOpU:L. MeTtoapl N3YUCHUA KIICTOK

3.6

Knerka kak menoctHas xuBasi cuctema. OOmMe MpU3HAKK KJIETOK: 3aMKHYTas
HapykHasi meMmOpana, mousiekynbl JIHK kak renermueckuil ammapar, cucrema

cuHTEe3a OelKa

3.7

Tunbel KIETOK: yKapuoThdeckass u npokapuorudeckas. OCOOCHHOCTH CTPOCHHUS
poKapuoTHYecKor  KieTku. Kierounas crenka Oakrtepuwit. CTpoeHwme
AYKapUOTUUECKOU KIETKH. OCHOBHBIE OTJIMYUSA PACTUTEIBHOM, >KUBOTHOU H

TpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAINKC, HX
¢yukuuu. [Tnasmaruueckas memOpana, e€ cBoiictBa u ¢pyHkuuu. Llutoruasma u
e¢ opranoujsl. OgHOMEMOpaHHbIE OPraHOWIB! KIETKH: SHAOIUIa3MaTHUYeCcKas
cetb (OIIC), ammapar I'onbaxku, auzocoMbl. [lonmyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJAPHHM, MIACTUIbL. [IponcxoxaeHrne MUTOXOHIPUNA M IUIACTHU.
Buner nnactun. HememOpanHble OpraHouibl KI€TKH: pUOOCOMBI, KJIETOUHBIH

LOCHTP, pCCHUYKU, KT'YTHUKHU. (DYHKI_[I/II/I OpPraHonuJ10B KJICTKH. BxiaroueHus

3.9

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue siapa: sigepHas 000J0uKa,

KapuoIuiasMa, XpoOMaTuH, SAAPLIIIKO. XpOMOCOMI:I

3.10

TpaHcmopT BeliecTB B KJIETKE

X(I/ISHC,HCHTGHBHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, WM METa0ONU3M. ACCUMWIAIMS (TUIACTHYECKH OOMEH) U
JUCCUMIIIALIUS (PHEpreTHUecKuid OOMEH) — JBE CTOPOHBI €IMHOTO Ipolecca
metabonu3ma. Turmel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib

q)epMeHTOB B oOMeHe BCIICCTB U NIPCBPALICHUN SHEPTIUU B KIICTKE

4.2

®dotocunrte3. CBeroBas U TemMHOBas (das3wl hoTocuHTe3a. Peaknmu GorocuHTe3a.
OddexTuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs JKU3HHU HA 3eMile.
Bnusinue ycnmoBmid cpenbl Ha (DOTOCHMHTE3 H  CIIOCOOBI TOBBIIICHUS €T0
MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMOoCHHTe3. XEMOCHHTE3HPYIOIIHe OakTepuu. 3HAUCHHE XEMOCHHTe3a IS

JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KJeTKe. PacmieriieHue BeIIeCTB, BBIJCICHHUE H
aKKyMyJIMPDOBaHUE OJHEPrUM B KIETKE. OTallbl JHEPreTHYECKOTO OOMEHa.
I'mukonu3. bpoxeHnune u ero Buabl. KHCIOPOIHOE OKHCIICHHE, WU KJIETOYHOE

nbixaHue. DPPEeKTUBHOCTh SHEPreTUIECKOro 0OMeHa

4.4

Peakuuu matpuunoro cunresa. I'enernueckast unpopmanus u JJHK. Peanuzanus




reHeTuyeckoil nHdopmanuu B kieTke. ['eHeTHyecKuit KOJ U €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cuate3 PHK. Tpancnsanus — GuocunHTte3 Oenka.

Koauposanue amuuokuciot. Poiabs pubocom B OnocuHTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BuUpychl. Mcropusi otkpsitust BupycoB ([1.U.
MBaHoBckuit). OCOOEHHOCTH CTPOEHHSI M JKU3HEAEATEIIbHOCTH BHUPYCOB.
bakrepnodaru. bonesnu pacTteHuid, KUBOTHBIX U YEJIIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurens CIINa.

[IpodunakTrka pacrpocTpaHeHUs BUPYCHBIX 3a001eBaHUN

PasMHOXeHUE U HHAWBUYAJIbHOC PAa3BUTUC OPTaHU3MOB

5.1

KneTounslid 1wk, WIA SKU3HCHHBIM [HKI KiIeTku. HWHTepdaza um MHTO3.
[Tpoueccrl, mportekaromue B uHTepdaze. Pernmkanus — peakuuss MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocoMm. XpomMocOMHBIH HabOp — KapHOTHIL.
JIMTUIONAHBIE YW TalmjIOUJHBIA ~ XPOMOCOMHBIE  HAaOOphL.  XPOMaTHBIL.
[{uTonornyeckne OCHOBBI PA3MHOXKEHUS MW HHAMBUAYAJIBHOTO PA3BUTHS
OpraHu3MOB.

Henenune kimerkm — wmuto3. Craaum mutosa. Ilpomeccwl, mpoucxonsuiue Ha

PAa3HBIX CTAAUAX MUTO34a. buonorundyeckuii CMBICII MUTO3a

52

@opMbl pa3MHOKEHHMsI OpraHu3MoOB: Oecronoe W TojoBoe. Buasl Gecronoro
pasMHOXKEHUS: JEJCHHE HaJABOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHUE, BEreTaTUBHOE pa3sMHOKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHHEC OPraHnu3MOB, €0 3HAUYCHUC JIA CCIICKIIUN

53

[TosoBOE pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.
Meiio3. Craguum wmeiioza. Ilpoueccsl, npoucxoisuiMe Ha CTaausIX Meilo3a.
IToBenenue xpomocom B Meio3e. Kpoccunroep. buosormdyeckuii cMbIica U

3HaYEeHHUE MEN03a

54

["amerorenes — mporiecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y KHBOTHBIX. [lomoBbie
JKeJIe3bl: CEeMCHHUKU M AUYHUKH. OOpa3oBaHWE M Pa3BUTHE IMOJIOBBIX KIIETOK —
rameTt (CrepMaTo30uj, SHIeKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOEHUS SIMIEKJIETOK U criepMaTo30ua0B. OmnogorBopenue. [laprenorenes

5.5

WunuBunyanbHoe  pa3Butue  (OHTOreHe3).  OMOpUOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KHUBOTHBIX:
npoOienue, racTpyisnus, opraHorenes. [locramOpronansHoe pasBuTHe. THIBI
MOCTAMOPUOHAILHOTO PA3BUTHS: TpsIMOe, HempsMoe (IMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOIICTBA.

Pocr u pa3ButHe pacteHuit. OHTOTEHE3 IIBETKOBOTO PACTEHUS: CTPOSHHE CEMEHH,

CTaauu pa3BUTUSA

HacnenctBeHHOCTh M M3MEHUMBOCTD OpraHn3mMoB




6.1

[Ipenmet u 3agaum reHeTuku. Mctopus pazBuTus reHeTukd. Bkiag poccuilckux
U 3apyOexHBIX Y4Y€HBIX B pa3BUTHE TEHETHKU. MeETOAbl T'eHETHKH
(rubpUIOTOTHYECKHiA, IUTOTeHETUYECKUH, MOJIEKYJISIPHO-TEHETHUECKUI ).
OcHOBHBIE TeHEeTHYECKHE NOHATHS. | 'eHeTnueckas CHUMBOJIMKA, UCIIOJIb3yEMas B

CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HACJIeIOBaHUs IPU3HAKOB, YCTaHOBJIEHHbIE [. MeHuenem.
MoHoruOpuIHOE CKpelIuBaHue. 3aKOH eAMHOOOpa3uss TUOPUIOB IEPBOTO
nokosneHus. [lpaBuno gomMuHUpOBaHMS. 3aKOH pacCIICIUIEHUS MPU3HAKOB.
I'mnoresa unctorsl ramer. [1ogHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe cKpemiMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPHU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JTUTHOPUIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIIEE
cKkpemuBanue.  Vcmonp30oBaHME — AQHAIM3UPYIOMIETO  CKPELIMBAHMS — JJIA

ONpeCaACIICHUA I'CHOTHUIIA ocobu

6.3

CuemnnieHHoe HaciieoBaHue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HacJleOBaHWIO TreHoB. HapymieHne cuemneHuss TeHOB B pe3yibTare
KPOCCUHIOBepa. XPOMOCOMHAsl TEOpHUSl HACIEACTBEHHOCTH. | eHeTHueckue
KapTBhl.

I'enetnka mnosa. XPOMOCOMHOE OIpeeiIeHrue Moyia. AyTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. T'omorameTHele © TeTCpOraMEeTHLIC OPTraHHU3MBbI. HaCJIeI[OBaHI/Ie

IMPHU3HAKOB, COCIVICHHLIX C ITI0JIOM

6.4

N3meHunBocTh. Buabl M3MEHUYMBOCTU: HEHACJIEICTBEHHAs U HAcleJCTBEHHAs.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOAU(PUKAIIMOHHOW HW3MEHUYMBOCTH. BapwarMoHHBIA psx W BapuUalMOHHAsS
kpuBas. Hopma peaknuu npusHaka. KoiaudecTBeHHblE W KaueCTBEHHBIE

IMIPU3HAKW U UX HOpMa PCAKIIHU. CaolicTBa MOHH(l)HKaHHOHHOIZ HU3MCHYNBOCTH

6.5

HacnencTBeHHas, WM TEHOTHIMYECKAs, M3MEHYMBOCTE. KoMOMHATHBHAS
U3MEHYMBOCTh. MeHo3 H TMOJOBOM MpOLECC — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAass W3MEHYMBOCTh. Kraccudukamuss MyTaliuid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluii. MyTareHHbIe
(dakTopel. 3aKOH TOMOJIOTHYECKHUX PAIOB B HACICACTBEHHOW n3MeHunBocTy H. .

Basuinosa

6.6

I'eneTuka denoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIE METOAbl TCHCTUKU
YeJIOBEKA: TeHeaIOTUYECKHI, OJIU3HELIOBBIH, IIUTOTeHETHUECKHIH,
OMOXUMHMYECKUH, MOJEKyJIsIpHO-reHeTndeckuil. COBpEeMEHHOE OIpe/eIeHHe
TeHOTHUIIA: TTOTHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIMPOBAHHUE, B TOM YUCIE C
nomompto [Il{P-ananu3a. HacnencrBennsle 3a0o0jieBaHUS YEOBEKA: TCHHBIC

6osie3HH, 00JIE3HU C HACIEICTBEHHOM IMPeIpacloioKEeHHOCThIO, XPOMOCOMHBIE




6one3nu. ComaThueckue M TIeHepaTHBHble MyTauuu. [IpyHIMIBI 370pOBOTO
oOpa3a J>KU3HU, JUATHOCTHKH, NPOMUIAKTUKA U JICYCHHS TEHETUYECKUX
Oose3Heil. Meauko-TeHeTHUYEeCKOEe KOHCYIBTUPOBAaHKE. 3HAYCHUE METUITMHCKON

TCHCTUKU B IIPCAOTBPAICHUN U JICUCHUN IT'CHCTUICCKUX 3a00JI€BaHNI YEI0OBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekusi Kak Hayka W Ipolecc. 3apOoXICHUE CENIeKIUU W JOMECTHKALUA.
Vuenne H.M. BaBunmoBa o0 T1eHTpax NPOUCXOXKIECHUS W MHOrooOpasus
KYJbTYpPHBIX pacTeHUid. LIeHTpbl IpOUCXO0XKIEeHUS TOMAITHUX KUBOTHBIX. CopT,

opoa, MTaMM

7.2

CoBpeMeHHBIE METOJbI CeJIEKIMU. MacCOBbIi M HHIUBUAYATBHBIA OTOOPHI B
CEJIEKIIMM DPACTEHUN M KMBOTHBIX. OLiEHKa 3KcTepbepa. biamszkopoiacTBeHHOE
cKkpemBaHue — UHOpuAMHr. Yucras auHus. CKpeuMBaHUE YHUCTBIX JIMHHM.
['eTepo3uc, win rubpunnas cuia. HepoacTBeHHOE CKpelIMBaHue — ayTOPHIUHT.
Otrnanénnas tuOpummsamuss W e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 u
IIOJlyYE€HUE TOJIUILUIONI0B. JOCTH)KEHUS CENeKLUU pPACTEHUH, JKUBOTHBIX U

MHUKpPOOPIraHU3MOB

7.3

buortexHosorus kak oOTpacib MPOM3BOJACTBA. ['€HHAs HWHXKEHepus. OTallbl
co3nanus pekomOuHanTHOM JIHK u TpaHcreHneix opranu3moB. Kierounas
nmkeHepuss.  Knerounele  KyiabTypbl.  MEKpPOKIOHAJIBHOE  Pa3sMHOXKCHHE
pactenuii. KiloHMpoBaHME  BBICOKONPOLYKTHUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpPraHu3MoOB. ODKOJOrMUeckue M 3tudeckue npodiembl. MO — reHetnuecku

MOAU(PUITTPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

[IpoBepsieMblii 3JIeMEeHT COiep:KaAHUS

DBOJIOMOHHAS OMOIOTHS

1.1

OBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3Boiouuu.  [laneoHTosornueckue:  MOCIENI0BATENIBHOCTD
MOSIBJICHHUS BHJIOB B MAJEOHTOJOTHYECKOW JIETOMUCH, IepexXoAHble (OPMBI.
buoreorpaguueckue: cXoACTBO M paznuuue ¢ayH MU ¢GIOp MaTepUKOB U
OCTPOBOB. DOMOPHOIOTHYECKHE: CXOJICTBA U PA3IUYUs SMOPHOHOB PA3HBIX BHUJIOB
NO03BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTHYHEIC,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKUE: CXOJICTBO

MEXaHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX MeTa00JINIECKHX HYTeﬁ Y BCEX




OpraHU3MOB

1.2

OpomonimonHast  teopusi Y. [apBuna. [lpeamocbulkdn  BO3HHKHOBEHUS
JapBUHM3MA. JIBMOKYIIHE CHIIBI SBONIONMH BUIOB MO JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE TIPU OIPAHUYEHHOCTH PECYPCOB, HEOIPEIEIEHHAS U3MEHUYNUBOCT,

00opr0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIM OTOOP)

1.3

Cunrernueckass Teopust oBomtoiuu (CTD) U OCHOBHBIE €€ TOJIOKEHHUS.

MI/IKPOBBOHIOI_II/ISI. HOHyJISILII/ISI KakK ¢JUHHIa BUJa U 5BOJIIOLUH

1.4

JBuxyume cuibl ((akTopbl) HBOJIOLMKM BUAOB B IpHUpoAe. MyTallMOHHBIM
nporecc U KOMOMHATHBHAS M3MEHYMBOCTh. llOMyJsIIMOHHBIE BOJIHBI M Apeid
reHoB. M3omsuusa u murpanus. EcrecTBeHHbIH 0TOOp — HanpaBisromui GakTop
3BOIOIMH. DOPMBI €CTECTBEHHOI'O OTOOPA.

[TprcnocoOIeHHOCTh  OpPraHU3MOB  Kak — pe3ynbTaT 3Bojtouuu. [Ipumepst
IpUCTIOCOOIEHUH y OpraHu3MoB. ApomMop¢03bl U UAMOATANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu suna. OcHoBHBIE (OpMBI BUA00OPAa30BaHUS:

reorpau4ecKoe, IKOJIOrHIecKoe

1.5

MakposBomtonusi.  PopMbl  3BONIIOLMU:  (UIETHYECKas,  JIMBEPrEeHTHad,

KOHBEPI'CHTHAas, IapauiCiibHasd. H606paTI/IMOCTB 3BOJIIOIHUH

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

[oHayuHble TmpeACTaBI€HUS O 3apOKIEHUU KU3HU. HayuHble TUIOTE3BI
BO3HHKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHUYECKas
ABOJIIOLMUSA. ODKCHEPUMEHTAIBHOE MOATBEPKICHUE XHMHYECKOM SBOJIOLHH.
Hawaneubie sTambl Ouonoruyeckoit ssomonmu. ['mmoresa PHK-mwupa. IlepBbie

KJICTKHU U UX DBOJIFOIIUS. qDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaM M nepuojgaMm. Kartapxeil. Apxelckas u
npotepo3oiickas dpel. [lameoszoiickas spa u e€ mnepuoispl: KeMOpHUHCKHUH,
OPJIOBUKCKHW, CUJYPUHCKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, IEPMCKHIA.
Me3so30lickas 3pa U €€ epruoabl: TPUACOBBIM, IOPCKUN, MEJIOBOU.

KaiiHozolickass »9spa u €€  mepuoabl:  MMaJECOr€HOBBIM,  HEOTCHOBBIM,
AHTPOIIOTEHOBBIM. XapaKTepUCTHKA KIMMAara M TEOJOTMYECKHX IIPOLECCOB.
OCHOBHBIE ATaITbl SBOJIIOLUU PACTUTEIBHOTO U KHUBOTHOTO MUpa. ApoMop(do3bl y
pacTeHuid U >KUBOTHBIX. [losiBIEeHWe, pacuBeT W BBIMUPAHHUE TPYII KUBBIX

OpTraHHU3MOB

23

Cucrema OpraHHU4YCeCKOro Mupa KaK OTpPaKCHHUC SBOJIIOLNU. OcHOBHBIC

CUCTEMATUUYCCKHUE I'PYIIIBI OPraHNu3MOB

2.4

OBOJIIOIMSA 4YeJIOBEeKa. AHTPONOJIOTHs Kak Hayka. Pa3zBurue mnpencrtaBieHUR O




MIPOUCXOXKICHUN 4YelloBeKa. MeTonbl HM3ydeHus aHTpororeHeza. CxojacTtBa
pas3nn4us YeI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE TIOJI0KECHUE YEITOBEKA.

JBmwxymue cuibl (GakTopbl) aHTpororenesa. HacnencTBenHas H3MEHUMBOCTD U
€CTeCTBeHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HHW, W3TOTOBICHHUE OPYIUN

TPYyAa, MBIIIJICHHUE, peUb

2.5

OCHOBHBIE CTaJIMd M BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAIIONUTEKH, YermoBek
yMenbid, YenoBek mnpsaMoxonsaumuid, YenoBek HeaHAEPTaNIbCKHM, YemoBek
pa3ymHblid. HaxoIku MCKOMaeMbIX OCTAHKOB, BpeMs CYyIIECTBOBAHUS, 00JACTh

pacnpocTpaHeHust, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBLINE pachl: €BpolneonHas (eBpa3uiickas),
HErpo-aBCcTpalonHas (3KBaTOpHaNbHAs), MOHTOJIOUIHAs (a3uarcko-
amepukaHckas). YepTsl MpUcocoOIEHHOCTH MIPEICTaBUTENIEH YEI0OBEUECKUX pac

K YCJIIOBHAM CYILICCTBOBAHUS. EI[I/IHCTBO YCJIIOBCUYCCKUX pac. KpI/ITI/IKa pacusmMma

OpranusMbl 1 OKpy>Karomias cpeaa

3.1

OKoorus Kak Hayka. 3aJjaud W pasfenbl 3KOJOrMU. MeToabl 3KOJIOTHYECKHX
UCCIIEI0BaHUN. DKOJIOrn4eckoe MUpoBo33peHue. Cpeabpl OOUTaHUsT OPraHU3MOB:

BOJIHAA, HA3CMHO-BO3AYIIHAA, IIOUYBCHHAS, BHYTPHOPIraHU3MCHHAs

3.2

Okonoruueckue  (akrtopsl. Kmaccudukamuss  skojormueckux — (aKTOpPOB:
abuoTtnyeckre, OWOTHYECKHE M aHTPONOTeHHbIC. JleiicTBUE SKOIOTHYECKUX

(haKkTOpOB Ha OPraHU3MBI

3.3

Abnotnueckue (GaKTOphl: CBET, TEMIepaTypa, BIaXHOCTh. DoTomeproansM.
[IpucnocoOneHuss OpraHU3MOB K  JEMCTBUIO  aOMOTHYECKUX  (haKTOPOB.

buonornueckne puTMbl

3.4

buotnueckune ¢akTopel. Bumbl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO, TApa3suTU3M, MYTyalu3M, KOMMEHCAIN3M (HaxXJIeOHUYECTBO,
KBapTHPAHTCTBO), aMCHCAIU3M, HEUTpaau3M. 3HAUYCHHE  OMOTHYECKHUX

B3aUMOJACUCTBUN IS CyHICCTBOBAHUA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

3.5

DKOJIOTUYECKHE XapPaKTCPUCTUKU MOIyJIs I H. OcHOBHBIC IIOKa3aTciin
nomyJjiauuu: 4YUCJICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCEPTHOCTL, IMPUPOCT,

MUrpamnus. HI/IHaMI/IKa YHUCJICHHOCTHU IMOITYJIAIUH U eé peryisinus

COO6H_ICCTB8. H 3KOJOTHYCCKHNE CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3M B

OnoleHO3€e

4.2

DKOIOTHYECKHE CHCTEMBI (SKOCI/ICTCMH). Ilousatne 00 »dKOCHUCTEME U




ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BelecTB U IOTOK HEPTUU B SKOCHCTEME.
Tpoduueckue (NMUIIEBBIE) YPOBHU S3KOCHUCTEMBL. lluimieBble Iiemu U CeTH.
OCHOBHBIE TIOKa3aTeNM HSKOCHCTEMBI: OHMomacca, MPOAYKLHUA. DKOJOTHYECKUe
OUpaMUbl:  TPOMYKIMM, YHCICHHOCTH, OuoMmacchl. CBoiicTBa 3KOCHCTEM:

YCTOMYMUBOCTD, CAMOPETYJIsIus, pazButue. CyKIeccus

4.3

IIpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCHCTEMAa XBOWHOIO WIIN
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpOTIOTEHHBIE SKOCHCTEMBI. ATpPOIKOCHCTEMBI. Yp603KOCUCTEMBL.
bronoruueckoe n X03HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpa3ue kak QakTop yCcTOWYMBOCTH d3KocucteM. CoxpaHeHue

OMOJIOTHUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o Owochepe. ['paHuiiel, coctaB u CTPYKTypa
ounocdepsl. JXKupoe BemecTBo U ero ¢ynkuuu. OcobeHHocTH Onocdepsl Kak
rno6anbHOM sKOocHcTeMbl. JlMHaMHuYeckoe paBHOBecHME M oOOpaTHasi CBsI3b B
ouocdepe. KpyroBopoTsl BemecTB U OHOr€OXMMHUYECKUE IMKJIBI 3JIEMEHTOB

(yrmepona, azora). 3oHaIBHOCTE OHOochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoBeuecTtBO B Onocdepe 3emuin. AHTPONIOTEHHBIE M3MEHEHHS B Ouocdepe.
['moGanbHbIE 3KOJIOTHYECKHE TPOOIEMBI.
OcHOBa palMOHANLHOTO  YIPABJICHUS TMPUPOAHBIMH  pECypcaMH H  UX

HCIIOJIB30BAaHHC. Z[OCTI/I}KeHI/Iﬂ OHOJIOTHUH U OXpaHa IIpUupoabl
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