HOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaborke mporpamMMbl MO OHUOJIOTHMH TEOPETUUYECKYI0 OCHOBY IS
ONpeNeNeHUsl MOAX0J0B K (OPMHUPOBAHHUIO COAEpKaHUS y4ueOHOro IMpeaMera
«buomorus» cocraBuimu: KoHUentyaideHble nosnoxenus @OIoOC COO o
B3aUMOOOYCIIOBJIEHHOCTH  II€l€H, coAepKaHus, pe3yibTaroB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJITOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 OOIIMX HESIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero oOpazoBanuss B Poccuiickoii denepanum, a Takke TMOJIOKEHHUSI O
cnerurike 6MoIOTHH, €€ 3HAYCHUU B TIO3HAHUU JKUBOU MPUPOJIBI U 00ECTICUCHHUH
CYIIIECTBOBaHUS 4YejioBeuecKkoro oodmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM,
orpe/ieNIeHbl OCHOBHBIE ()YHKIIMH MPOTrpaMMBbl IO OHOJIOTUH U €€ CTPYKTYpaA.

[Iporpamma 1o Owuosioruu JaéT MpeACTaBICHHE O Iensax, 00 oOuen
CTparerun OOy4YeHHUs, BOCIHUTAHUS U Pa3BUTUSA OOYYAIOIIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00s3aTenbHOE MPEIMETHOE
COJlepXaHUe, €ro CTPYKTYypy, pacopelelieHHue [0 pa3fenam H  TeMaw,
PEKOMEHIYEMYIO TMOCIeA0BATEILHOCTh U3YyYEHUs Yy4eOHOro Martepuayia ¢ yu4€Tom
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH 00pa3oBaTEIHLHOTO
npoiiecca, BO3PACTHBIX OCOOCHHOCTEH 00yUdaronuxcsl.

B nporpammMe mo OWOJIOTMM TakKe YYMTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJbTaram
oOyyeHuss B (POpMUPOBAHMM OCHOBHBIX BHJOB y4eOHO-TTO3HABATEIbHOM
JEeSTEIbHOCTH/YUEOHBIX ACHCTBUM O00y4YaromMXCsi MO OCBOEHHUIO COAEPKAHUS
OMOJIOTHYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 knaccel, 0a30BbIil ypOBEHb) peann30BaH
MPUHIUII TPEEMCTBEHHOCTH B HM3y4Y€HUU OWoOJIOruu, Ojarojaps 4emMy B He
MpOCMAaTpPUBAETCAd HAMPABICHHOCTh HAa pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33pEHUS, LEHHOCTHBIX
OpPUEHTAIIMI JIMYHOCTH, YKOJOTUIECKOTO MBIIIJICHUS, TPEJCTABICHUIN O 3J0POBOM
o0Opa3e KU3HM M OEpeKHBIM OTHOILICHHEM K OKpYXKalolled MNpUpOIHOM cpee.
[TosToMy Hapsny ¢ u3ydyeHHEeM OOIICOMOTIOTUUECKUX TEOPUH, a TaKKe 3HAHUH O
CTPOCHUH KUBBIX CUCTEM PA3HOTO PaHra M CYU[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLECCOB B MpOrpaMMe Mo OMOJIOTMH YJEJIE€HO BHUMAaHHE HCIIOJb30BaHUIO
MOJIYYEHHBIX 3HAHUN B TIOBCEIHEBHOW XKU3HU ISl PELICHUS MPUKIAJAHBIX 33/1a4, B
TOM 4YHucJie: MPO(UIAKTUKN HACJICICTBEHHBIX 3a00JICBaHUN YEIOBEKa, MEIUKO-
TCHETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKH
11eJIeCO00pa3HOr0 TOBEJCHUSI B OKPYKAIOIIECH MPUPOJHOM cpele, aHaim3a
BIIUSIHUSI XO3SIMCTBEHHOM NESITEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX WU
MCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHUSI K MPUKJIIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorusy MpoAMKTOBAHO HEOOXOIUMOCTHhIO 00€CTICUCHUS



YCJIOBHY JIJIL pEIICHUs] OHOM U3 aKTyaJbHBIX 3a7ad IIKOJILHOTO OMOJIOTUYECKOTO
oOpa3oBaHusi, KOTopas mpenmnojaraer QGopMHUpOBaHUE Yy  O0y4YarOIIUXCS
CIIOCOOHOCTU aQaNTUPOBAThCA K U3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHPA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaXXHOE
Mecto. OHa oOecrneunBaeT (POpPMHUPOBAHUE Y OOYUYAIOUIUXCS MPEICTABICHUN O
HAy4YHOW KapTHHE MHUpa, PACIIUPAET U 0000IIaeT 3HAHUS O JKUBOU MpHUpoje, e
OTJIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOW OpraHMU3aIlMd U DBOJIIOIUHU, CO3MAET
yCIOBHSL  JJisi:  TIO3HAHMSI  3aKOHOB  JKMBOM  MPUPOABL,  (POPMHUPOBAHUS
(GYHKIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0Oe30macHoro obpasa
KU3HU, SKOJIOTMUECKOT0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIsl pelIeHUs BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpelHero  oOmero  oOpa3oBaHUsl,  COIMATIM3AIMU
oOyuatomuxcs. M3yyenue O6uonorun obecreynBaeT yciaoBus s GOpMHPOBaHUS
WHTEJUIEKTYaJ bHbIX, KOMMYHHKAIIMOHHBIX M HWHQPOPMAIIMOHHBIX HAaBBIKOB,
ACTETHYECKOW KYIbTYpbI, CIIOCOOCTBYET WMHTErpALMHM OMOJOTMYECKHX 3HAHWH C
MPECTAaBICHUSIMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3HKU, XUMUU
u reorpaduu. Ha3zpaHHbIC TONOXKEHUS O TpPEIHA3HAYECHUU Y4YEOHOTO Tpeamera
«buonorus» COCTaBWJIM OCHOBY [IJIsi ONpEACCHUs IMOAXOIOB K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COAEpKaHWs, TMPEACTABICHHOTO B MporpaMMme Io
OMOJIOTHH.

Ot60p conepxanus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C TMO3UIUN KYJIbTYpOCOOOPa3HOIO MOJIXO0/Ja, B COOTBETCTBUU C
KOTOpBbIM OOy4aroniyecss AOJDKHBl OCBOUTh 3HAHMS M YMEHMS, 3HAYUMBbIE MJIs
dbopmupoBaHuss 0oO0Mmed KyJIbTYphl, OINPEACISIONINE aJeKBAaTHOE TOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOIHON cpene, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU M TIPAKTUYECKOU HesaTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHUI
3aHUMAIOT AJIEMEHTHI COJEPIKaHUsl, KOTOPhIE CIIYXKAT OCHOBOMU JJis1 (hOPMUPOBAHUS
MPEICTaBICHUNA O COBPEMEHHOW eCTECTBEHHO-HAyYHOM KapTUHE MHUpa W
IIEHHOCTHBIX  OpPHEHTAlUAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'YMaHU3allUH
OMOJIOTHYECKOr0 00pa30BaHMUs.

CTpyKTypupoBaHuEe cojJiepxaHusi ydeOHOro Marepuaia B MPOrpaMme o
OMOJIOTMH OCYIIECTBIEHO C Y4ETOM MPUOPUTETHOIO 3HAUCHHUS 3HAHUK 00
OTJIMYUTEITBHBIX 0COOCHHOCTSX KHBOM MPUPOJIBI, O €€ YPOBHEBOM OpPraHu3alluyl U
HBOJIIOLUU. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOTO npeamera «buomaorus»
BBIJICJICHBI CIIEAYIOIIME COoAepKaTebHbie TMHUM: «buosnorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHusy, «Kietka kak Ouosiormyeckas cuctemMa», «OpraHusm Kak



ouosornueckas cucremay, «CucremMa U MHOTrooOpaswe OpPraHU4YECKOro MHUpay,
«IBOJIOLHS )KHUBOU MIPUPOJIBD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH Y.

[ens u3ydeHuss yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOy4YarOIMMHCS  3HAHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAIBLHOU
OpraHu3alMy JKUBBIX CHCTEM pPa3HOr0 paHra U MNpUOOpeTeHHEe YMEHH
UCIOb30BaTh 3TU 3HAHUA JJISI TPAMOTHBIX JCHCTBUM B OTHOIIEHUU OOBEKTOB
’KUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HECHHBIX TTPOOJIEM.

JlocTmkeHue 1menu u3ydeHus yaeoHoro npeamera «buomorus» Ha 6a30BOM
YpOBHE 00€CIIeUnBACTCS PEIICHUEM CIICIYIOIINX 3a1a4:

OCBOCHHE OOYYaIOIIMMUCA CHUCTEMbl 3HAHUU O OMOJOTUYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPaBUJIax, CIy>KallUuX OCHOBOM
st GOpMHUPOBAHUSI MPEJCTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
MeTo[axX Hay4YHOIr'0 MO3HaHHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluH, BBIIAIOUIUXCSA OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAHUSX B OUOJIOTHH;

dbopMupoBaHue y OO0Yy4arOMUXCS TO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX W
TBOPUYECKMX CIIOCOOHOCTEH B MpoOIlecCCe aHaIM3a JAHHBIX O IYTSX DPa3BUTHUS B
OMOJIOTUU HAyYHBIX B3IJIANIOB, UACH M TMOAXOJOB K M3YUYECHHIO >KMBBIX CHCTEM
pPa3HOr0 YPOBHS OpPraHU3aINY;

CTaHOBJICHHME Yy oOOyyamommxcs oOmell KyabTypbl, (QYHKIHOHAIBHOU
IrPaMOTHOCTH, Pa3BUTUE YMEHUN OOBACHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa >KUBOW MPUPOJbl HAa OCHOBAHUM 3HAHUM M OIbITA, MOJYYEHHBIX MPHU
M3y4EeHUHU OMOJIOTHH;

dbopMupoBaHue y OOy4alOmMUXCS YMEHUW WILTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUYECKON [EATEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTH;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEJIOBEKOM >KHMBOU
MIPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEel, COOTIOICHU S STHUECKUX
HOPM TPU MPOBEICHUHN OMOJIOTHUYECKUX UCCTIEIOBAHUN;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUM I TOBBIIMICHUS YPOBHS
AKOJOTUYECKOUN KYyIbTYpPHI, i1 (OPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUM B MIOBCEIHEBHON JKU3HU IS
OLICHKU MOCJIEJICTBUI CBOEH JIESITETbHOCTH MO OTHOIIEHUIO K OKPYXKaIoIIel cpeje,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHUE U COOJIIOJCHHE Mep MNPODUIAKTUKH
3a00JICBaHUIA.

B cucreme cpennero obuiero oopa3zoBanusi yueOHbIM mpeameT «buoiaorusy,
n3y4aeMblii Ha 0a30BOM YpPOBHE, SBJISIETCS 00S3aTEIbHBIM YU€OHBIM MIPEAMETOM.



Jlnst uzyduenus Ouonoruu Ha 6a30BOM YPOBHE CpeTHEro o0I1ero oopa3oBaHus
orBoautcs 68 yacos: B 10 ximacce — 34 4gaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B Henento).



COJEPKAHUE OBYUEHMUSA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
IPYTUMU €CTECTBEHHBIMU HayKaMu, (pUI0oCOPHUEN, ITUKOM, ICTETUKON U MPaBOM.
Pons Owuosiorun B (QOpMHUPOBAHMH COBPEMEHHOM HAay4YHOM KapTUHBI MHUpa.
CucremMa OMOJIOTUYECKHX HAYK.

MeToabl mOo3HaHUS KUBOU MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kiaccuukaius, MOJCINPOBaHUE, CTaTHCTUYecKas o0paborka
JAHHBIX ).

JdemMoHcTpanuu:

[Hoprpetsr: Y. dapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u ®@. Kpuk.

Tabmunbl U cxembl: «MeTo bl MO3HAHUS JKUBOW TIPUPOJIBI».

JlaGopaTopHble 1 NpaKTHYeCKUe PadOThI:

[Tpaktuueckas pabora Ne 1. «Vcmonb3oBaHMe pazIUYHBIX METOIOB MpPH
W3Y4YCHUH OMOJOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M UX OPTraHU3ALMS.

’Kunie cucrtempbl (OMOCUCTEMBI) KaK MpeIMeET u3ydeHus ouonoruu. Orimune
HUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISAPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IMOMYJIALIUOHHO-
BHUJIOBOM, DKOCHCTEMHBIN (OMOTeOIeHOTHYECKH), OnochepHbI.

JleMmoHcTpanuu:

Tabnuipl 1 cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HU», «YPOBHU OpraHU3aIlUU
KUBOU IIPUPOIBIY.

O6opynoBanue: moaens Mojekyisl [JHK.

Tema 3. XuMHuuyecKHil COCTAB M CTPOEHHUE KJIETKH.

XUMHYECKUNA COCTAB KJIETKA. XUMHYECKUE DIIEMEHTBI. MAaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHL. Boa 1 MUHEpaIbHbIE BEIECTBA.

OyHKIMKM BOABI M MHUHEPAIbHBIX BenlecTB B kierke. [lognepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0enKoB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHumMble U 3aME€HUMbIE aMUHOKHUCIOTHL. AMHUHOKUCIIOTHBIN cOCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (MEepBUYHAsA, BTOpUYHAs, TPETUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buosornueckue
byHKIIMU OENKOB.



depMeHTHl — Ouwosornueckue Karanu3atopel. CtpoeHue ¢epMmeHTa:
aKTUBHBIM 1EHTp, cyoOcTpartHas cnenuduaHoctb. Kodepmentsl. BuramuHebl.
Otnuunst GepMEHTOB OT HEOPraHMYECKUX KaTaJIu3aTOPOB.

VYraeBoapl: MoHoOcaxapuabl  (TJIIOKO3a, pubo3a ©  JI€30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) MW IodMcaxapuabl  (Kpaxmaj, TJIMKOTEH,
1eJII0103a). bronornyeckre GyHKIIMN yTIIEBOIOB.

Jlunuaer:  Tpuraunepuasl, ¢Gochommnuasl, crepouasl. [uapoduIbHO-
rupodoOHbIe  cBoiicTBa. buonmormdeckue GyHkiuu unugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUTIUJIOB KaK HICTOYHUKOB YHEPTUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hykneoruasl — MOHOMEpBI
HykJIenHoBbIX KucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u ¢pynkiuun PHK.
Buaet PHK. AT®: ctpoenue u GyHKIIHH.

[uronorus — Hayka o kietke. Kinertounas teopust — mpumep B3auMOACHCTBUS
unei u GakToB B HAYYHOM MO3HAHUU. MeTOo/Ibl U3yUEHHUSI KIETKH.

Knerka kak menoctHas xuBasi cuctema. OOIIMe NOpPU3HAKUA KJIETOK:
3aMKHYyTas HapykHas MemOpana, moJekynbl JJHK kak reHernueckuil ammapar,
CUCTEeMa CHHTe3a OeKa.

Tunbel KIETOK: JyKapuoTH4Yeckas M mpokapuorudeckas. OcoOeHHOCTH
CTPOCHHUsSI MPOKapUOTHUECKON KieTku. Kiterounass creHka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIWYHS PACTUTEIbHOH, XUBOTHOU H
rpUOHOMN KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIIETOYHAsl CTEHKA, TJIIMKOKAJIUKC, X
¢dbyukuuu. [InasmaTtnueckas memoOpana, e€ cBorictBa u ¢pyHkiuu. [{uTonnasma u eé
opranousipl. OnHoMmeMOpaHnHbie opraHouabl kietku: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OpPraHoOWIbl KJIETKH: MHUTOXOHIPHUH, ILIACTHIBI.
[Tpourcxoxaenne MHUTOXOHApUM u tuactua. Buael mmactua. HememOpanHbIC
OpPraHOMWIbl KJETKH: PHUOOCOMBI, KJICTOYHBIA IIEHTpP, LCHTPUOIU, PECHUYKH,
KryTuku. OyHKIIMU OpraHou0B KJIETKU. BritoueHus.

Anpo — perynsatopHblil neHTp kietku. CTpoeHue siapa: siaepHas o00JouKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEMIECTB B KJIETKE.

JleMmoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. lllneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneieHue XMMHYECKHUX JJIEMEHTOB B  HEXHUBOU
npupone», «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAELY.

Tabmunpl u cxembl: «llepuoguyeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKyIbl BOJbl», «brnocunTes Oenkay, « CTpoeHHE MOJIEKYJIbl OeIKay,
«Ctpoenne pepmenta», «Hyknennosoie kucnotel. JJHK», «CTpoeHue Monexysibl



AT®», «CtpoeHne 3ykapuOTHYECKON KIIETKN», «CTpoeHuEe KUBOTHOU KIETKN,
«CTpoeHHe pacTUTENbHOU KIETKH», «CTpoeHHE NPOKAPUOTUUYECKON KIIETKWY,
«CTpoeHnue sapa KIETKn», «YTIAeBObDy, «JIunuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpyAOBaHUE sl MPOBEACHUS
HAOJIOJICHUN, W3MEPEHUM, HSKCIEPUMEHTOB, MHKpPOMpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTepHaIbHBIX KJIETOK.

JlaGopaTopHble N NpaKTHYeCKHUe PadOThI:

Jlabopatoprass pabora Ne 1. «M3ydeHue KaTadUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMePe aMHIa3bl UM KaTalas3bl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpPOCHUS KIETOK pPACTEHUH,
KUBOTHBIX M OaKTEepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErnaparax u Ux
OMMCAHUE.

Tema 4. ’KKuzHenesTeJJbHOCTH KJIETKH.

OOMeH BellecTB, WM MeTa0oIu3M. AccuMuisinus (II1acTUYeCKuid 0OMeH) U
JUCCUMMIIALINS (SHEPreTUYECKUl OOMEH) — JBE€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W HSHEPrUd B IMOHUMAHHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbIii. Ponbs hepMeHTOB
B 0OMEHE BEIEeCTB U IIPEBPAI[EHUN YHEPTUHU B KIICTKE.

®dorocunte3. CBeroBas W TeMmHOBas (as3sl ¢doTocuHTEe3a. Peakiuu
dbotocuntesa. IpdeKTUBHOCTh (HOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JJIs JKU3HHU
Ha 3emJiie. BiusiHue ycnoBuid cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMocHUHTe3. XEeMOCHUHTE3UpYIolue OaKTepuu. 3HAUCHUE XEMOCUHTE3a I
KU3HU Ha 3eMJIe.

DHepreTuyeckuii oOMeH B KJeTKe. PacieruieHue BellecTB, BBIACICHUE U
aKKyMYyJIMPOBAaHWE OHEPrWH B KJETKE. OTambl DJHEPreTHYEeCKoro ooOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KuciopomnHoe OKHUCIEHUE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBanue. OddeKkTHBHOCTH
HEPTETUYECKOro OOMEHa.

Peakiuu wmarpuunoro cunrte3a. ['‘eHetmueckas undopmarus u JIHK.
Peanuzanusi reHeruyeckoil MHpopMaluu B KIETKe. | €HeTHUEeCKUid KOl U €ro
cBoiictBa. Tpanckpumniusi — marpuunbiii cuate3 PHK. Tpancasiuus — 6Guocunres
Oenka. Otamnbl TpaHcusaiuu. KoaupoBanue aMuHOKUCTOT. Poms pubocoMm B
OouocuHTE3€e OerKa.

Hexknerounsie Gpopmbl xku3Hu — BUpychl. Uctopus oTkpsitust Bupycos (. .
NBanoBckuii). OcCOOEHHOCTH CTPOEHUS U IKU3ZHEHHOI'O0 IIMKJIIAa BUPYCOB.
baktepnodarn. bone3snn pacTeHuil, KHUBOTHBIX W YEIOBEKAa, BBHI3BIBAEMBIC
Bupycamu. Bupyc ummyHonedunura yenoseka (BUY) — BozOyaurens CITM/]a.



OOparHast ~ TpaHCKpUNIMs, peBepraza W uHTerpasza.  lIpodumaktuka
pacnpoCTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JeMmoHCcTpanuu:

[Toptpetsi: H. K. Konwsuos, /. . UBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumel muTaHus», «MeTabonusm», «MUTOXOHAPHUSY,
«JHepreTuueckuit oomMen», «Xioporacty, «®Dorocuntedn, «Ctpoenue JIHK»,
«Ctpoenue u QyHKIIMOHUPOBaHHUE reHay, «CunTe3 0enkay, «I eHeTHUeCKu Koy,
«Bupycw», «bakrepuodarn», «CtpoeHue u kxu3HeHHbIH 1muki Bupyca CIIN]la,
OakTepuodaray, «Pemmkamus JTHK.

ObopynoBanue: moaenr-anmmkanuu «Yasoenne JHK u Tpanckpunmus»,
«buocuntes 6enkay, «CTpoeHHne KIETKUY, MoJielb cTpykTypsl JTHK.

Tema S. PazMHOKeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslif UMK, WIM >KU3HEHHBIM IUKI KieTku. MuTepdasza u mMutos.
[Ipoueccrl, mpoTekarouue B uHTepdasze. Perukamuss — peakuuss MaTpUYHOIO
cunteza JHK. Crpoenue xpomocoM. XpOMOCOMHBIM Hab0oOp — KapUOTHIL.
Jlunmon 1 b1 174 rarJION IHBIN XPOMOCOMHBIE  HAaOOPBI. XpoMaTuasl.
[{uTomornyeckue OCHOBBI PAa3MHOXEHHS W UHIAUMBUAYAJIbHOI'O Pa3BUTHSA
OpPraHU3MOB.

Henenue xierku — muto3. Ctaauum mutosza. Ilpoiecchl, npoucxoasiue Ha
pPa3HbIX CTAAUAX MUTO3a. BUOJOTHYECKHIT CMBICIT MUTO3A.

[Iporpammupyemast rubeiib KIETKU — aromnTo3.

dopMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe U moJjioBoe. Buasl Oecrnonoro
Pa3MHOXEHMS: [EJICHUE HaJBOE, IOYKOBAHUE OJHO- U MHOIOKJIETOYHBIX,
CHOpo0oOpa3zoBaHUE, BET€TaTUBHOE Pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIINH.

[TomoBoe pa3sMHOXKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Craguu meiiosa. IIpoueccel, mpoucXoasiiMe Ha CTaausx Menosa.
IToBenenne xpomocoMm B Menosze. KpoccuHroBep. bHONOrMYECKUN CMBICT H
3HAYECHUE MENO03a.

['ameTorene3 — mpoiecc 0O0pa3oBaHUS TOJIOBBIX KJIETOK Yy J>KHUBOTHBIX.
[TonoBeie kene3bl: CEeMEHHUKU U sSMYHUKU. OOpa3oBaHUE U Pa3BUTUE MOJIOBBIX
KJIETOK — TaMmeT (CnepMaTo30u[l, SMIeKJieTKa) — CIepMaToreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOEHUS SUILEKIETOK M crnepMaTo30ouaoB. OIIOAOTBOPEHHUE.
ITaprenorenes.

NunuBuayansHoe pa3BuTHe (OHTOTEHE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl 3MOPUOHATBHOTO Pa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX:
npobieHue, racTpyisiusi, opraHoreHes. [locTamOpuoHanbHOE pa3BUTHE. TUIIBI
MOCTAMOPHOHAIIBHOTO pa3BUTHSI: TpsMOe, HempsiMoe (JMuuHouyHOoe). BrusiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHM, CTaJIUN PA3BUTHSL.

JlemoHcTpanuu:

Tabmumbsl 1 cxeMbl: «DOpMBI Pa3MHOXKEHHS OPraHU3MoOBY», «JlBoliHOE
OIJIOJJOTBOPEHUE Y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenuii», «Jlenenue kieTkn Oaktepuit», «CTpOEHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsnii nuukm», «Penmukanus JHK», «Mutos3y,
«Meiio3», «IIpsmoe u HenpsiMoe pa3BUTHEY, «I'aMeToreHe3 y MJIEKOMUTAIONIUX U
4yenoBeKa», «OCHOBHBIE CTAaIUA OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpenaparhbl «Cnepmaro3onisl
MJICKOMUTAOLIETO», «SiuekneTka miuekonuTarouero», «KapnoknHes B KIETKax
KOpEIIKa JyKa», MAarHuTHas MOJEib-alIuiukanusa <«/lereHue kieTkn», MOJelb
JIHK, monens MeTadazHON XpOMOCOMBI.

JlaGopaTopHbIe M IpaKTHYeCKUe PadOThI:

Jlabopatopnass pabora Ne 3. «HaGmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatoprass pabora Ne 4. «lM3ydeHue CTpOEHHUs IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPONpPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTuku. Poss nuronorun
U AMOpPHUOJIOTMM B CTAHOBJICHUM T€HETHKU. Bkiag poccuilckux U 3apyOeKHBIX
V4EHBIX B pa3BUTUE TE€HETHKU. MeToAbl TEeHETHKU (TMOpHUI0IOTHYECKUH,
LIUTOr€HETUYECKHUM, MOJEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE TI'€HETHYECKHUE
noHsATHs. ['eneTnueckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKpelluBaHUuM.

3aKOHOMEPHOCTH HACJIEOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHuenem.
MonoruOpugHoe CKpempBaHue. 3aKOoH eAuHoOoOpas3usi THOPUIAOB IEPBOTO
nokosienusi. IIpaBuno poMuHHpoBaHUs. 3aKOH pACIICIJICHUS IPU3HAKOB.
I'unoresa unuctoTel ramer. [loyiHOE U HEMOTHOE JOMUHUPOBAHHUE.

JurnbpuaHoe  cKpelMBaHHe. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUSA
npu3HakoB.  lluTroreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEUIUBAHMSL.
AHanu3upymoouiee ckpemuBanue. Mcnoap30BaHNe aHATU3UPYIOIIEr0 CKPENIMBaHUS
JUTSL OTIpE/IeTICHUSI TEHOTHUIIa OCOOH.

CueruieHHoe  HaclienoBanwe mnpu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapyllieHue clernieHus TeHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOoMOCOMHasi TEOpHUsI HACIIEICTBEHHOCTH. | eHeTnYecKue KapThl.



['eneruka mosia. XpoOMOCOMHOE OIpeeNIeHUE 1Moja. AyTOCOMBI U TOJIOBBIE
XpoMocOMbl. ['omorameTHsle W TreTeporaMmeTHbie opraHu3dMbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C ITOJIOM.

N3menunBOCTh. BH1bl NI3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIEICTBEHHAS.
Pome  cpenpl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIY (PUKAIIMOHHOW U3MEHUYMBOCTH. BapualiioHHBIN s U BapHalliOHHAS KpUBasl.
Hopma peakunu npusHaka. KolM4ecTBEHHbIE M KAUYE€CTBEHHBIC MPU3HAKA U HX
HOopMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencTBenHas, wiM TeHOTUIHYECKas, M3MEHYMBOCTh. KoMOMHaATHMBHAas
W3MEHYMBOCTh. MeHo3 © TMOJOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOMU
M3MEHYMBOCTU. MyTaninoHHas u3MeH4uBocTh. Knaccudukaiust Mmytainuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa u nmpuunHbl MyTaiuid. Myrtarenusie (hakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSIJ0B B HacjeaAcTBeHHOU n3MenunBoctu H. Y. BaBusoga.

BHesnepHast HaclIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka denoBeka. Kapumorun denoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJIOBEKA: T'eHEeaOrnueCKui, OJM3HCIIOBBIM, IMTOrCHETHYECKIU M, OMOXUMHYCCKHUH,
MOJIEKYJIAPHO-TE€HETUYECKU . CoBpeMeHHOE ONpeJIeICHUE FeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-anamu3a. HaciencTtBenHble 3a00JIeBaHUS 4YeJIOBEKAa: TI'E€HHBIC OO0JIE3HH,
00JIe3HH C HACIEICTBEHHOW IPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBBIE KJETKU. [IpuHIUIIBI
3I0pOBOI'0 00pa3a )KU3HHU, TUATHOCTUKH, MPODHUIAKTUKYA U JICUCHUS TCHETUIECKUX
Oosie3Hel. MenMKO-TeHETUYECKOE KOHCYJbTUPOBAHHUE. 3HAUYCHHUE MEIUITUHCKON
T€HETUKHU B TIPEAOTBPAILICHUH U JICHCHUH T€HETUUECKU X 3a00JIeBaHUI YeI0BEKa.

JdemoHcTpanuu:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. Y. BaBuios.

Tabmumet  u cxeMbl:  «MOHOTHOPHIHOE  CKpellMBaHUE U €ro
LIUTOT€HETUYECKAsi OCHOBa», «3aKOH paCIICNJICHUS M €ro IUTOre€HETHYECKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpeuuBaHUE»,
«lluTonornueckue OCHOBBI JIUTHOPH THOTO CKpELIUBAHUY, «Meiio3y,
«B3auMOnENCTBUE aAJUICNIBHBIX TE€HOB», «l'€HEeTUYecKue KapThl PACTECHUH,
KUBOTHBIX M 4eJIOBeKa», «['eHeTuka moja», «3aKOHOMEPHOCTH HAaCJEeIO0BaHUS,
CUCIUIEHHOTO C TojaoM», «KapuoTurbel 4enoBeKa MW KUBOTHBIX», «Buabl
U3MEHYMBOCTHY», «MoaudukanronHas W3MEHYMBOCTh», «HacnemoBanue pesyc-
bakTopay, «I'eneTuka rpymnm KpoBu», «MyTalimoHHast ©3MEHUUBOCTh».

O6opynoBanue: MOJEIU-aNIUIMKAuu «MOHOTUOPUAHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemuBanue», «llepekpécrt



XpOMOCOM», MHUKPOCKON W MHKpompenapar «Jlpozodwmiay (HOpMma, MyTanuu
(bopMBbI KPBLILEB U OKPACKH Tena), repOapuit «I'opox moceBHOMN».

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlabopatopnast pabora Neo 5. «M3yueHue pe3ysibTaToB MOHOTUOPUAHOTO M
JUTHOPUTHOTO CKPEIIMBaHUS Y 1P030(dUIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopras padora Ne 6. «M3yueHne MoaupuKamOHHON W3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO psiia M BApUAIMOHHON KPUBOM.

Jlabopartopnast pabora Ne 7. «AHaNMM3 MyTauuid y Apo30(UIIbI HA TOTOBBIX
MHKpOIpenaparax».

[lpaktuueckas padora No 2. «CocraBieHwe M aHAJIU3 POJOCIOBHBIX
YEI0BEKaY.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOT M H.

Cenekuns Kak Hayka M MpOLECC. 3apOXKACHUE CEJIECKIUMU U JTOMECTUKALIHS.
VYuyenue H. W. BaBwioBa 0 1eHTpax MPOUCXOXKICHUS U MHOTroo0paszus
KYJIbTYPHBIX pacTe€HUW. LIEHTphl MpOUCXOXKAECHUS NOMAIIHUX >KUBOTHBIX. CoOpT,
opoza, MTaMM.

CoBpeMeHHBIC METOJIBI CeJICKIIMA. MacCOBBIM U MHIWBUAYAIbHBIA OTOOPHI B
CEJIeKLIMM PACTeHUl W KUBOTHBIX. OlLEHKa »KcTepbepa. BIM3KOpOIACTBEHHOE
ckpeniuBanue — wHOpuaUHT. Yucrtas nuHusg. CKpelIMBaHUE YHUCTHIX JIMHHUM.
['ereposuc, wiu rubpuanas cuna. HeponcTBeHHOE CKpelllMBaHUE — ayTOPHUAMHI.
Otpanénnas rtulOpuauzanusa u e€ ycnexu. VckyccTBeHHBI MyTareHe3 W
MOJy4EHUE TMOJHUIUIONAOB. JOCTHXKEHHsSI CEJNEeKIIMU pPAaCTEHHM, XUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib HPOU3BOACTBA. ['€HHAs WH)KEHepUs. OTallbl
coznanusi pexomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kiierounas
nHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAILHOE Pa3MHOXKEHHUE PACTCHUM.
KiionnpoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Dkoyiorudyeckue U ITUdeckue  npobnembl. MO  —  reHeTHuecKu
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanum:

[Toptpersr: H. M. Basunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHoOB.

Tabnunsl U cxembl: Kapra «lIeHTpBl MPOUCXOXKIEHUS M MHOTr000pas3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuii», «Otnanéunas rudbpunusanusy, «Paborsl akagemuka M. @. BanoBay,
«Ilomummonausi»y, «OOBEKTH OuOTexHOJNOTHUNY», «Kierounble KynbTypbl H
KJIOHUpOBaHue», «KoHCTpynpoBaHue U EpPeHOC T€HOB, XPOMOCOM.

O6opyaoBaHue: MYJISKU TUIO0B U KOPHEIJIOIOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repdapuii «CenbCKOoX035HCTBEHHBIE PACTEHU.



JlaGopaTopHble 1 NpaKTHYeCcKUe padoThI:

Okckypcusi «OCHOBHBIE METOABl M JOCTHMXKEHUSI CEJICKUMU PpACTCHUN U
KUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IIJIEMEHH YO bepmy,
COPTOHUCIIBITATENILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBo1IOLIMOHHAS OHOJIOT M.

[IpeanochIKM BO3HUKHOBEHHUS SBOJIOLUMOHHOW TEOPUHU. BOJIOIUOHHASA
Teopus U €€ MecTo B OuoNoruu. BiusHue 3BONMIOIMOHHONW TEOpUM HA Pa3BUTHE
OMOJIOTHH U IPYTUX HAYK.

CBunerenbcTBa HBooUMH. [laneoHTonornyeckue: mMoOCIeA0BaTENbHOCTh
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMUCH, NEPEXOaHbIe (OPMBI.
buoreorpaduueckue: cxoacTro u paznuune dhayH u Gaop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3Iu4us SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHUE: TOMOJIOTMYHBIC, aHAJIOTUYHBIE,
pPYyIUMEHTApHBIC OPraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX NyTeH y BCeEX
OpPraHU3MOB.

OpomtononHass teopusa Y. [apsuna. Ilpennochuiku BO3HUKHOBEHHS
JapBUHU3MA. [[BMKyIlME CHJIBI SBOJIONUU BUAOB 1Mo JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE TMPU OTrPAaHUUYEHHOCTH PECYpPCOB, HEOMpeaeiaEHHas U3MEHUYHBOCTD,
060opn0a 3a CcyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Boiroluu (CTI) u e€ 0CHOBHBIE MOJIOKEHUSI.

MuxkposBomtonus. [Tonmynsiius kak eJMHALIA BUA U IBOJIOIUU.

JIBrkymiue cuibl ((akTOpbl) SBOJIIOIMK BUAOB B MpUpojae. MyTalnOHHbBIN
mpoiecC U KOMOWHATUBHAs M3MEHUYUBOCTh. [lOMyNsIMOHHBIC BOJHBI U Jpeid
reHoB. M3omsuust 1 Murpanusi.

EctecTBenHsblit oTOOp — HampaBisoomuili ¢daktop sBonouud. DopMel
€CTECTBEHHOr 0 0TOOpAa.

[IprciocoOJIECHHOCTh OPraHU3MOB Kak pe3yJbTar HBomtouuu. llpumeps
NpUCOCOOIeHU Y opranu3MoB. ApoMoph03bl U UM OaJaNTALlHH.

Bun wu BugooOpazoBanme. Kpurtepun Buga. OcHOBHBIE  (OPMBI
BHU1000pa3oBaHus: reorpauueckoe, IKOJI0THIeCcKoe.

MakposBomtouusi. Popmbl  3BOJIOLMH:  (PUIeTHYECKas, JAUBEpPreHTHasd,
KOHBEpPreHTHas, napauieabHas. HeoOpaTuMocTh 3BOJIIOIUN.

[TpoucxoxeHue OT HecmeluuaIn3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anus. AJanTUBHAS padalius.

JdemMoHcTpanuu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mrosiep, A. H. Cesepiios.
Tabnuipl u cxemsbl: «Pa3BuTHE OpraHM4ecKoro Mupa Ha 3emiey, «3apoIbIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOppObI  3a
cymectBoBanue», «EcrectBeHHblit 0TO0OP», «MHOrooOpasue COpTOB PACTCHUI»,
«Muoroo0pazue opoJ YKUBOTHBIX», «Ilomymsauumny, «MyTtanuoHHas

U3MEHYUBOCTH», «ApoMopdoss», «Wamoamanrtanumy», «OOmas aereHepanus»,
«/IBmxxymue cunbl 3Bomonun», «Kapra-cxema wMapumpyra mnyremectsus Y.
Hapsuna», «bopnba 3a cymectBoBanue», «IIpucrnoco0GIeHHOCTh OpPraHU3MOBY,
«["eorpadpuueckoe BuA000pa3zoBaHUE», « IKOJOTHYECKOE BUIO000PA30BAHUEY.

ObopynoBaHue: KOJUIEKUUSI HACEKOMBIX C Pa3IMYHbIMU THIIAMU OKPAaCKH,
Ha0oOp MJIOJIOB M ceMsiH, KoJuiekius «[lpumepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y
AKUBOTHBIX», MOJeIb «OCHOBHBIE HAMPABJICHUS HBOJIOLMHNY», 00bEMHAsA MOEIb
«CTpoeHue roJIOBHOTO MO3Tra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DPopMbl COXpPaAaHHOCTHU
HMCKONA€MbIX JKMBOTHBIX W pPACTEHHI», Mozaenp anmiukanusa «llepekpéct
XpOMOCOM», BiaxHble Ipenaparsl «Pa3Butne Hacekomoro», «PasButue
JATYIIKW», MUKporpenapat «Jpo3oduna» (Hopma, Mmytanuu (QOpMbI KPBIIHEB U
OKpacKH Tena).

JlaGopaTopHblie 1 IpaKTHYeCKUe PadOThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTUYECKOMY
KPUTEPUION.

Jlabopatopnast pabota Ne 2. «Onucanue Npucrnoco0JEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4yHble TpPEACTABJICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emJjie: aOMOTreHe3 W TaHCIepMHs. XHUMHUYECKas
ABOMIONMSI. AOUOTEHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEPUMEHTAIbHOE MOJITBEPKACHUE XUMUYECKOM 3Botonn. HauanbHble 3Tambl
ouonoruveckoil 3Bomonuu. ['mnoreza PHK-mupa. ®opmupoBanue meMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM W HX 3BOIIOLUSL.
@opMUPOBAHUE OCHOBHBIX TPYMIT KUBBIX OPraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o spaM u nepuogam. Karapxeit. Apxeiickas u
nporepo3oiickas 3pbl.  [lameosoiickas »pa u e€ mepuoabl: KeMOPHICKUMA,
OpPJIOBUKCKHUM, CHITYPUMCKUIN, IEBOHCKUN, KAMEHHOYT OJIbHBIM, TTIEPMCKHUU.

Me3030iicKast 3pa U €€ IepUOAbl: TPUACOBBIN, FOPCKUH, MEJIOBOU.

KaitHo3olickass 53pa u €€ TMepuoJbl: MAJEOTCHOBBIM, HEOT€HOBBIMH,
AHTPOIIOT €HOBBIM.



XapakTepucTuKa KiauMara U reoJIOTMYeCcKuX MpoleccoB. OCHOBHBIE ATaIlbl
HBOJIIOLIUA PACTUTEIBLHOTO M KUBOTHOTO MHUpa. ApomMop(do3bl y pacTeHuidl u
#UBOTHBIX. [losiBIIeHUE, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYe€CcKOro MHpa Kak OTpakeHue HBOatouuu. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLINS YeTOBEKAa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue mpecTaBiIeHuil o
MPOMCXOXKJAECHUM 4YeJioBeKa. MeTonbl Hu3ydeHus aHTpomnoreHe3a. CxoacTBa U
pa3iauyuus 4eI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YETIOBEKA.

JBroKymue  CHJIbI (akTopsr) aHTpONOreHe3a. Hacnenctennas
W3MEHYMBOCTh W  €CTECTBEHHBIM oTOOp. OOIIEecTBEeHHBI o00pa3 KU3HH,
M3TrOTOBJIEHUE OPYAUN TPYAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUX U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKU, HenoBek
yMenbl, YenoBek npaMoxondiud, YenoBeK HeaHAEpPTAIbCKUK, YenoBek
pa3yMHbli. Haxonku HCKOMaeMbIX OCTATKOB, BpeMsl CYIECTBOBaHHUS, 00JacTh
pacnpocTpaHeHus, 00bEM roJJOBHOIO MO3ra, 00pa3 *KU3HU, OpYAus.

YenoBeueckue packl. OcHOBHBIE  OOJbIIME  PACBl:  €BPOIEOUIHAS
(eBpasmiickas),  Herpo-aBcTpajoujaHas  (dKBaTOpualibHasi),  MOHTOJIOUJIHAS
(a3maTcko-amepukaHckas).  YepTsl  MPUCIOCOOJEHHOCTH  TMpEACTaBUTENEH
YEeJI0BEYECKUX pac K YCJIOBUAM CYIIECTBOBaHMS. EJIMHCTBO 4UENOBEUECKHUX pac.
Kpuruka pacusma.

JdemMoHcTpanuu:

[Toprpetsr: ®@. Penn, JI. Ilacrep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabanmper m cxembl: «Bo3anukHoBenne COJIHEYHOM CHCTEMEI», «Pa3ButHE
opraHudyeckoro Mupa», «PacrutenpHas knerka», <«OKUBOTHas  KJEeTKay,
«ITpokapuoruueckas kieTtka», «CoBpeMEHHasi CHUCTEMa OPraHUYeCKOro MHUpPAY,
«CpaBHEHHE aHATOMHYECKUX UYEPT CTPOCHHS 4YEJOBEKAa U YEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTUYECKHUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJoBeKay», «llpeBHeumue moan», «lpeBHue moam», «llepsbie
COBpPEMEHHBIE JII0IN», «UenoBeuecKrue pach».

O6opynoBanue: MYJISIKA «ITpoucxoxjieHue  4YEIOBEKa» (6roCTHBI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEePTaliblla, KPOMaHbOHIIA), CIENKU WIH
M300pakeHUsT KaMEHHBIX OpYJIUi NEepBOOBITHOrO YeloBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpOHOJOruueckas TaOnuIa, KOUIeKIUsa «DopMbl
COXPaHHOCTH MCKOIAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHblie 1 NpaKTHYeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHune MCKOMaeMbIX OCTaTKOB PAaCTCHUH U
YKUBOTHBIX B KOJUIEKIIHSIX).



OKcKypeusi «DBOJIOLMS OPraHUYECKOro Mupa Ha 3emMiie» (B €CTECTBEHHO-
Hay4YHbIWA WJIM KPAEBEAUECKUN MYy3€ll).

Tema 3. Opranu3msbl U OKPYyKaUIAs CpeaAa.

OKOJIOrus Kak HayKa. 3aJa4ud U pas3zeibl SKOJIOruU. MeToIbl KOJIOTMYECKUX
MCCIIEN0BAHNN. DKOIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpsl oOWTaHUs OpPraHM3MOB: BOJIHAsl, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHas.

Oxonornyeckue ¢akropel. Knaccudpukanus 5SKOJOTHYECKUX (PaKTOPOB:
abuoTuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOJIOrHMYEecKUX
(aKkTOpOB Ha OPraHU3MBI.

AbGuotnueckre (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPUOAN3M.
[Ipucniocobyiennst  OpraHu3MOB K  JEUCTBUIO  aOMOTHMYECKUX  (PAKTOPOB.
buonornueckne puTMaI.

buornueckue (bakTophbl. Bunsr OMOTUYECKUX B3aUMOJECUCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, cCUMON03 U ero gopmbl. [lapazutusm, koomnepanus,
MYTyajiu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAINU3M,
HEeUTpau3M. 3HayeHUE OWOTUYECKUX B3aUMOJICHCTBUN ISl CYHIECTBOBAHUS
OpPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH Tnomyiasauur. OCHOBHBIE IOKa3aTenu
MONYJISIUUKU: YHCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. JJuHaMuka YMCICHHOCTH MONYJIAIUU U €€ Perysuus.

JdemMoHcTpanuu:

[Toprpetsr: A. 'ymbonsar, K. ®@. Pynse, O. ['ekkens.

Tabnuupbl u cxembl: kapra «lIpuponnsie 30Hb 3eMin», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonusm», «llomymauun», «3aKOHOMEPHOCTH PpOCTa
YUCJIICHHOCTH NOMYJISAINU UHPY30puu-TyPenbkmny, «IIumieBsie memnm.

JlaGopaTopHble 1 NpaKTHYecKUe padoThI:

Jlabopatopnast pabora Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTCHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTUE YEPEHKOB
KOJIeyca.

[Ipaktuueckas padora Ne 2. «[loacu€T MIOTHOCTH MOMYJSIUN pa3HbIX BUOB
pacTeHUN».

Tema 4. CooOmecTBa M 3K0JI0rH4eCKHe CHCTEMBbI.

CooOmiecTBO opraHu3MoB — OuoreHo3. CTpyKTypbl OuoOIleHO3a: BUAOBasd,
MPOCTpAaHCTBEHHAs, Tpoduueckas (mumeBas). Bunbl-momunantel. CBs3u B
ouoreHo3se.

Dkosiornueckue cucteMbl (3kocuctemsbl). [lonstue 00 »sKocucreme u
ouoreonenosze. DOYHKIHUOHAIbHBIE KOMIIOHEHTBHl JKOCUCTEMbBI: TIPOJYIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopor BemiecTB U MOTOK SHEPTHH B YKOCHCTEME.
Tpoduueckue (muieBbi€) YPOBHU DSKOCHUCTEMBbl. [IuIieBbIe 1eMU H  CETH.
OcHOBHBIE TMOKa3aTeId 3KOCUCTEMBI: OMoMacca, MPOAYKLUHS. ODKOJOTHUECKUE
NUpaMUJIbl: TPONYKIIMH, YHCICHHOCTH, Ouomaccel. CBOWCTBAa 3KOCUCTEM:
YCTOMYMBOCTh, CaMOperyJsiuus, pazpurue. CyKieccusl.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO
WM IIUPOKOJIMCTBEHHOI O Jieca.

AHTpPOTIOT€HHBIE ~ YKOCHCTEMBL.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe v Xx031ACTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (aktop ycroWumBocTH HsKocucTeM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emie.

VYuenne B. U. Bepnaackoro o 6mocdepe. I'paHuipl, cocTaB U CTPYKTypa
ouocdepnl. Kuoe BemectBo u ero (pynkuuu. OcoOeHHOCTH Ouochepbl Kak
rio0anbHOM 3KocucTeMbl. [nHamuueckoe paBHOBecHue W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOre0XMMUYECKUE UKIIBI 3J1EMEHTOB (yriiepoaa,
a3zota). 3oHaTbHOCTh Onocheprl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eMi. AHTPOIIOreHHbIE H3MEHEHUS B Orocdepe.
['moGanbHbIE KOTOTUYECKHE MPOOIEMBI.

CocyuiecTBoBaHUE HPUPOABI u YeJI0BEYECTRA. CoxpaneHnue
Onopa3HooOpa3usi Kak OCHOBa yCTOMUUBOCTU Onocdeprl. OCHOBA palMOHAIBLHOTO
yOpaBji€HUss MPUPOAHBIMU pECypcaMu M UX HCHOJb30BaHUE. JlocTHxKeHUs
OMOJIOTHH U OXpaHa IPUPOJIBIL.

JdeMoHCcTpanuu:

[Toptpetsr: A. k. Tenciu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumpl 1 cxemsbl: «llumesbie menu», «broleHo3: cocTaB U CTPYKTypay,
«IIpuponusie coobmectBay, «llenmn nuTanus», «IKOJIOrHYECKas MUPAMUIAN,
«buocdepa u yenoBek», «IKOCHUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOro  jeca», «buoneno3 Bomoéma», «ArporeHosy, «lIpumepHbie
aHTPOTIOTEHHBIE  BO3JEUCTBUS HA  mOpupoAy», «BaxHeime HMCTOUYHUKHU
3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOI», «IlouBa — BaxkHelIas COCTaBISIONIAS
ouochepnry, «PakTopsl Aerpaganuu mouBy», «[lapuukoBeiil a3 dexTy, «DakTopsl
paiMoaKTUBHOTO 3arpsisHeHus Ouochepb», «OOmas cTpykrypa Ouocheps,
«PacnipocTpanenue >xu3Hu B Ouochepe», «O30HOBBIT dKpaH OuOCheps,
«Kpyrosoport yriiepona B 6uocdepe», «KpyroBopoT azora B mpHpoOaE».

ObopynoBanue: Mmojenb-aniuMkanus «Tunudnele OUOLEHO3b», repdapuii
«PacturensHbie co00IIECTBaY, KOJuIeKIuu «buorenos», « Bpenurenu BaxxHeHmmx
CEIbCKOXO3MCTBEHHBIX KYJIbTYp», Tepoapur ¢ KOJUIEKIHMH PACTEHHN W
JKUBOTHBIX, MPUHAJJICKAIINE K PAa3HbIM SKOJOTMUYECKUM TPYIIaM OJHOT'O BHU/IA,



Kpacnas knura Poccuiickoit ®enepanuu, u300pakeHHs] OXpaHSIEMbIX BHJIOB
PaCTEHUH U KUBOTHBIX.



INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOITPAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLHEI'O
OBPA30OBAHIA

Cornmacuo ®I'OC COQO, ycrtanaBnuBaroTcs TpeOOBaHUSA K pe3yJbTaram
OCBOEHHS  OOYYaIOIIUMHCS TPOrpaMM  CpeIHEero  o0mero oO0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDI

B cTpykType JMYHOCTHBIX pe3ylbTaTOB OCBOEHUs mpeaMmera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHHE O0YYAIOUIUMHUCS POCCUMNCKOM
rPaXJaHCKOM UAEHTUYHOCTU — F'OTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOONpENeNICHUI0, Haau4yue MOTHUBAlMM K  O0O0ydyeHHUro  OHOJIOruw,
LeJICHANIPABIEHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPATULMA pPa3BUTHS OUOJIOTHUYECKOrO
3HaHUSI, TOTOBHOCTh M CIIOCOOHOCTH 00YyYarolMXCcsi PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA [EHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, IPUCYIIMMHU CHCTEME
OMOJIOTHYECKOr0  00pa30oBaHMs, HAJIMYWE DKOJOTHYECKOTO IPABOCO3HAHWS,
CIIOCOOHOCTHU CTAaBHUTh 1] U CTPOUTH )KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS Ipeamera «buonorus» TOCTUrarTCs B
€IMHCTBE YYEOHOM U BOCIUTATEILHOW JEATEIbHOCTU B COOTBETCTBUHU C
TPAAUIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[€HHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBWIaMHU M HOpMaMmu
MOBEJICHUS W CIIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIMTAHUS U
CaMOpPa3BUTHSA, Pa3BUTUA BHYTPEHHEHW TMO3ULUHMM JIMYHOCTH, IATPUOTHU3MA,
YBOKCHUS K 3aKOHY WU MPABOMOPANKY, YEJIOBEKY TPy/Jla U CTAPIIEMY IMOKOJICHUIO,
B3aUMHOI'0 YBaKCHHS, OCpPEKHOr0 OTHONIICHUS K KYJIbTYPHOMY HAcCJCIHI0 U
TpaIuUYsIM MHOTOHALIMOHAJIIbHOrO Hapoga Poccuiickont denepanuu, npupone u
OKPY’KAIOLIEN Cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUsI yudeOHOro mpeamera «buomorus»
JOJDKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAlLINM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOrO OO0INECTBa, PacHIMPEHUE KUZHEHHOTO
ONBITAa U OIBITA JEATEIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HallpaBJICHUU
BOCHIUTATEIbHOMN AESITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKoOro BOCIATAHUS

chOpMUPOBAHHOCTH IPaXKAAHCKOU MO3UIMU 00 y4aIOIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUUCKOT0 00IEeCTBa;



OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOA3aHHOCTEH, yBaKeHUE
3aKOHA U MPaBOMOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBbHOCTH IMpPU CO3AAHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4EOHBIX W TMO3HABATENbHBIX 3aJ/lay, BHITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIIEHHUIO K
SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HBIMU YOSXKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIbHBIM MOJIOXKEHHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IHIPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TMO3HABATEJIbHBIX M HCCJIENOBATENbCKUX 3aJlad, YBAXKHUTEIbHOTO
OTHOLICHUS K MHEHHMIO OMNIOHEHTOB IMpU OOCYKJIEHHH CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOI0 COIEPKaAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHUY€CKOr0 BOCTIUTAHMS:

chOpMUPOBAaHHOCTH poccuiickou TPaXTaHCKOMN WJAECHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTU IEpe.l
PonuHoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOW S3BIK M KYJIBTYpPY,
MPOIILJIOE ¥ HACTOSIII[EE MHOTOHAIIMOHAIBHOTO Hapoia Poccuu;

[EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIHUIO U MaMsITHUKAM MPUPOJIbI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CHIOCOOHOCTh OIIEHHMBATh BKJIAaJ POCCUWCKUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTue OHWOJIOTMH, TMOHUMAaHUS 3HAYEHUS OHOJIOTMM B MO3HAHUHU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI0 OOLIECTBA;

uzeiHas yOeXKJIEHHOCTb, TOTOBHOCTh K ClIy)kKeHHMIO U 3ammre OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Yy;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCUICKOTO HApO/a;

c(OpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, 3ITUYECKOT'0 IMOBECHUS;

CIOCOOHOCTh OLIEHHMBATh CUTYallMI0 M NPUHUMAThb OCO3HAHHBIE pPEIIEHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JJUYHOIO BKJIa/la B IOCTPOECHUE YCTOMUYMBOro OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJUTENSIM, CO3JaHUIO0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TPHUHATUS IIEHHOCTEM CEeMEHHOM JKW3HU B COOTBETCTBUHU C
TpaauIusaMu HapoaoB Poccun;

4) 3cTETHYECKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYas ICTETUKY ObITa, Hay4HOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUI;



MOHUMAaHHUE SMOIIMOHAILHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTpPEMIJICHUE
MPOSIBJISITh KQUECTBA TBOPUYECKON TUYHOCTH;

5) ¢usuveckoro BocmUTaHUsI, (POPMHUPOBAHUSI KYJIbTYPbI 30POBbSI H
IMOIMOHATBHOI0 0J1Ar MOy YU :

NMOHMMAaHUE U pealu3alnus 370pOoBOro M Oe3onacHoro ooOpasza KHU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHME TUTHUCHUYECKUX TPaBUI H  HOPM,
cOQTaHCUPOBAHHBI PEXUM 3aHATHA U OTABIXa, peryiaspHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 37I0POBbIO;

NOHMMAHHUE IIEHHOCTU TMpPaBUJ WHAUBUIYAJBHOIO ¥  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSIX, YIPOKAIOIIUX 3J0POBbIO U KU3HU JIIOICH;

OCO3HAHUE TMOCIEACTBUM M HENMPUSTUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT OJIsl, HAPKOTUKOB, KypeHUS1);

6) TPy10BOro BOCIUTAHMSA:

TOTOBHOCTb K TPYZlY, OCO3HAHUE LIECHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTb K AKTHUBHOM JE€ITECIbHOCTH TEXHOJIOTMUECKOW M COIMAILHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMMPOBATh, MIIAHUPOBATh U CAMOCTOSITEIILHO
BBHITIOJTHATH TaKYIO JIESTEILHOCTB;

MHTEpPEC K pa3uyHbIM cepam mpodecCuoHaNbHON NesTEeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiied mnpodeccu U PeaTU30BHIBATH
COOCTBEHHbBIE KU3HEHHBIE TJIAHbL;

FOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMI0O M €amM000pa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHUA:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIGHHWE K MPUPOJAE KaK HCTOYHUKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: TPUOOPETEHUE OMbITa
IJIAHUPOBAHUS TOCTYNKOB M OIEHKHM WX BO3MOXHBIX TIOCIIEJICTBUI IS
OKPY’KAIOILIEN CPEIbI;

OCO3HaHUE TJI00AJTBLHOIO XapakTepa AKOJOTHMYECKUX MpoOJieM M IMyTed HuX
pEIICHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOPETaEMble TMPU H3YYEHUH OUOJIOTHU
3HaHUSI W YMEHUS TMpPU PEHICHUU TPoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIONIONIb30BaHHEM  (COONIOJIGHHE  TpaBUJl  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHCHHWE PABHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJOB,
IKOcUcTeM, Ouocdepsl);



AKTUBHOE HEINPUSITHE JCUCTBUK, MNPUHOCIIIUX BpPEI  OKPYKAIOLIEH
MPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATh HEOJArompUsTHBIE IKOJOTHMUECKUE
MOCJIEICTBUS NMPEAITPUHUMAEMBIX IEUCTBUM U MPEAOTBPAILATh UX;

HAJIMYKUE PA3BUTOTO IKOJOTMYECKOr O MBILLICHUS], SKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKON HAaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMHU B IO3HABATEJIbHOW, KOMMYHHUKATUBHOW U COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JIESITEIbHOCTH 3KOJIOTHYECKOM
HAIPaBIICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

chOpMUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH M OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UYMTATEJIIbCKOM KYyJIbTYpPbl Kak CpEACTBa
B3aMMOJEUCTBUS MEXKIY JIFOJbMHU U ITO3HAHUS MUPA;

NoOHUMaHue crneunuduk OUOJOTMHM KaK HayKH, OCO3HAaHHS €€ poJiH B
(GOpMHUPOBAaHUU PALMOHAIBHOTO HAYYHOr'O0 MBIIUICHUS, CO3JaHUU IIE€JO0CTHOTO
MpeCTaBIeHUs 00 OKpPY)KAIOIIEeM MHpE KaK O €IMHCTBE MPHUPOJbI, YEOBEKa H
o0uiecTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pemeHud mnpodieM
COXpaHEHUs NPUPOJTHOTO PABHOBECHS ;

yOEeXXIEHHOCTh B 3HAYUMOCTH OHMOJIOTHMU JJiI COBPEMEHHOHN IMBUIIU3AINU:
oOecredyeHrsi HOBOTO YPOBHSI Pa3BUTHS MEAUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUM, CIOCOOHBIX pelaTh PECcypcHble  MPOOJEMbl  pa3BUTHUS
YeJI0BEUECTBa, NIOMCKA MYTEeH BhIXOAA U3 I100ATBHBIX 3KOJOTUUECKUX MPOOJIeM U
oOecrieyeHHsl  mepexoga K  YCTOWYMBOMY  DPa3BUTHUIO,  PallMOHAJIBLHOMY
MCIIOJIb30BAHUIO TPUPOIAHBIX PECYpPCOB U (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUU OUOJOTUYECKUX 3HAHUW B IEJSIX
MOBBIIICHUST  OOIIEeH KYJIbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOM 4YacTU (PYHKIUOHAIBHOM IPaMOTHOCTH OOydaromuxcs, GopMupyemMoit
MIpU U3Y4EHUU OUOJIOTHUY;

IMOHUMAHUE CYLIHOCTM METOAOB ITO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM WUCIOJb30BaTh IIOJy4yaeMble 3HAHUS [JIs aHaIW3a U
OOBSICHEHUS SIBIICHUM OKPYKAIOIIero Mupa U MPOUCXOSIIUX B HEM HM3MEHEHHH,
yMeHUE JejaTh OOOCHOBAHHBIC 3aKIIOUCHHS HAa OCHOBE HAY4YHBIX (DAKTOB U
MMEIIMXCS JaHHBIX C LEJIbI0 MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO KCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS IS
perieHus NpodJieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE L EHHOCTU HAYYHOU AEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
MPOEKTHYIO U UCCIIENOBATEIBCKYIO AEATEIIbHOCTh UHIANBUAYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHUU MO OHOJOTUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3ysibTaTbl OCBOEHUs ydeOHoro mpeamera «buoiorus»
BKJIIOUAIOT: 3HAUYMMble [T (OPMUPOBAHUS MHPOBO33PEHHS O0yJaronIuXcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIC TOHSITHSA, OTPaKAIOUINE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHenuPuKy METOJ0B ITO3HAHWS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPrus, SBJICHUE, TPOIIECC,
CUCTeMa, Hay4YHbIH (DaKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccleoBaHMEe,  HAOJIOJIEHHe,  W3MEpEHUe, HKCHEPUMEHT U APYrHUX),
yYHUBEpCalbHbIE Yy4eOHbIe JeHCTBUS (TMO3HAaBaTeIbHBIE, KOMMYHHKATHUBHEIEC,
PETYJISATUBHBIC), o0ecrieunBarOIINe dbopmupoBaHue G YHKIIMOHAITBHOM
IPaMOTHOCTH ¥ COIMAJIBHOM KOMIETEHIIMH OOYyYarommuxcs, CIOCOOHOCTh
oOydJaromuxcs UCIIOJIb30BaTh OCBOEHHBIC MEX TUCIUTLTMHAPHBIE,
MUPOBO33PEHUYCCKUE 3HAHUS W  yHHBEpCalbHbIE y4eOHBIC JICUCTBUA B
MO3HABATEIbHOU U COLMATIBbHON IIPAKTHUKE.

MeranpeamMeTHbie pe3yiabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro OOIIEro
o0pa3oBaHusl JOJKHBI OTPaXKaTh:

OBinanenne YHHMBEpPCAJIbHBIMH yueOHBIMH NMO3HABATEJIbHBIMU
AEeHCTBUAMU:

1) 6a3oBbIe JIOrHYeCKHE JeiiCTBHS:

CaMOCTOSITEIbHO  (OPMYIHpPOBATH UM AKTyallM3UpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUW NPUEMBI JIOTMYECKOT'O MBIIIICHUS
(ananu3a, CMHTE3a, CPaBHEHUsI, KJlacCU(pUKaIuu, 0000IIeHN ), pACKPBIBATH CMBICII
OMOJIOTMUECKUX MOHITUH (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMU MOHATUSIMU);

ONpENeNsATh 1€ JIeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCHUTD PE3YJIbTAaThl IEATEIbHOCTH C MOCTABICHHBIMU 1EIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS sl OOBbACHEHUSI (PAKTOB U SIBICHUU
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE paACCYKIEHUS (MHIYKTHBHBIE, JEIYKTUBHBIE, IO
aHaJOTWH), BBIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTpUBAEMBbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMECHSITh CXEMHO-MO/ICJIbHBIC CpeAcTBa TSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M W OTHOIIECHUUN B M3y4yaeMbIX OMOJIOTMUECKUX OOBEKTaX, a



TakKe  TMPOTUBOPEUHMM  pa3HOro  poja,  BBIABICHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH pelIeHUs MpoOJieMbl C YYETOM aHa/IM3a HUMEHOIIUXCS
MaTepuagbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1EesIM, OIIEHUBATh PUCKU MMOCIEICTBHUM €SI TEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJICTh HaBbIKAMU y4eOHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBBIKAMU  pa3peuieHus MpoOjeM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB MMO3HAHUS;

UCIOJIb30BAaTh pA3JIMYHbIE BUJIBl JEATEIHHOCTH MO TMOJYyYEHUID HOBOTO
3HaHUS, €r0 HHTEpIpeTaluyd, NpeoOpa30oBaHUIO U NPUMEHEHHIO B Y4eOHBIX
CUTYaIlMsIX, B TOM YHCIIE MIPU CO3JJaHUU Y4E€OHBIX U COIMATIbHBIX MPOEKTOB,

dbopMHupoBaTh HAYYHBIM TUI MBIILICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KIJIFOUCBBIMU TTOHSATHUSIMU U METOIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEbHOU
JESTETbHOCTU U KU3HEHHBIX CUTYAIHX;

BBISIBJIAT MPUYMHHO-CJIEACTBEHHbIE CBSI3M W aKTyaJM3UpOBATH 3aj]auy,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOOUTh apryMeHTbl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a]]aBaTh HapaMeTPhbl U KPUTEPHUU PEILICHUS;

aHaJIM3UpPOBaTh IIOJIYYEHHbIE B XOJ€ PEIICHUS 337Jaud  pe3yJbTarhl,
KPUTUYECKHU OIICHUBATHh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OI[CHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIJIATh II€JICHANPABICHHBIA MOUCK IEepeHOoca CPelCTB U CIOCOO0B
AeMCTBUS B PO(PECCHOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHMS B IO3HABATEIIbHYI0 W MPAKTUYECKYI0 00J1acTH
KU3BHEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX Y4E€OHBIX MPEIMETOB,;

BBIIBUTATh HOBBIC WJICH, MpEJiaraTb OPUTHHAIBHBIC MOJIXOJBl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, TOMTYCKAIOIINUE AJIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ unpopMmaumeii:

OPUEHTHUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX UHPOpMAIUU (TEKCTE yueOHOro
nocoOusi, Hay4YHO-TOMYJSIPHOW JuUTeparype, OHMOJOTHMUYECKUX CIIOBApiX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX Oa3ax NaHHBIX, B WHTepHeTe), aHANIM3UpPOBATH



nH(}OpMaLNIO Pa3IMYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTUIECKU OIIEHUBATh
e€ 10CTOBEPHOCTh U HEMIPOTHBOPEUNBOCTb;

bopMyTHUpOBaTh 3alIPOCHl U MPUMEHATH PA3JIUUYHBIE METOJIBI MPHU MOUCKE U
orbope Omojorndeckor mHOOpMAIUK, HEOOXOAUMON Il BBIMOJHEHUS YIEeOHBIX
3ajady;

npuoOpeTarh OIBIT HUCMOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIL30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYHO  (GOpMy  MpEICTaBICHUS
ounosornueckoi nHpopmanum (cxemsbl, rpadUKu, JUarpamMMmbl, TaOJIUIBI, PUCYHKH
H Ipyroe);

UCIOJIb30BaTh HAy4YHBIM $3BIK B KauecTBE CpelcTBa IMpu pabdore cC
Oouosorndeckor uHGOpMaANME: NPUMEHATh XUMHUYECKUe, (U3MUYECKUE U
MaTeMaTH4YeCKue 3HAaKM U CUMBOJIBI, (OpMylbl, aOOpeBuaTypy, HOMEHKIATYpYy,
UCIONb30BaTh U MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HATJITHOCTH,

BJIQJIeTh ~ HABBIKAMU  pACIO3HABAaHUS WM 3alUThl  WHGOpMAINH,
nH(OpMaMOHHON 0€30IMaCHOCTH JIMYHOCTH.

OBiaieHNe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMH:

1) obuenme:

OCYIIECTBIIATh KOMMYHHUKAIIUH BO BCeX c(epax >KMU3HU, aKTUBHO y4aCTBOBATh
B JMajore Wik JUCKYCCHUU MO CYLIECTBY 0OCyKJaeMol TeMbl (yMEHHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKIACHUS OTHOCHUTEIHHO BBIMOJHEHUS TMPEaiaraeMoi
3a7ja4¥, YYUTHIBATh WHTEPECHl M COTIACOBAHHOCTH MO3UIUN APYTHX y4aCTHUKOB
JManora uiu JUCKYCCUH);

pacmo3HaBaTh HeBepOajbHBIE CpEICTBa OOIICHHS, I[MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyaIluH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCUCTBUS, MOHUMATH
HaMEpEeHUsl IPYTUX JIIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHUE K COOECETHUKY
U B KOppPEKTHOU popMe GOpMyTHUpPOBATH CBOU BO3PAXK CHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas IesiTeJIbHOCTh:

MOHUMAaTh U HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW W WHIUBHUAYaJIbHOU
paboThI NP pelieHnu OUOIOTUYEeCKON TPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOCHCTBUS MIPU PEIICHUH Y4eOHOM 3a1auu;

BLIOMpAaTh TEMAaTHUKY W METOJIbl COBMECTHBIX JEHCTBHI € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKI0r0 YieHa KOJJICKTURA,;



NPUHUMATh  [I€JIM  COBMECTHOM  JICSITEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh AEHUCTBHS MO €€ ITOCTHIXKCHUIO: COCTABJISITH IUIaH JIEUCTBUU,
pacnpenessaTh poiaud ¢ Y4€TOM MHEHUW YYaCTHUKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOMU paboTHhI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa M KaXJIOr0 Y4YaCTHMKAa KOMAaH/bl B
o0l pe3yabTat Mo pa3paboTaHHBIM KPUTEPUSIM;

mpemjiaraTb HOBBIE TIPOCKTHI, OICHUBATh HJEH C TMO3UIMM HOBU3HBI,
OPUTHUHAILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErMUYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYaIUSX, TPOSBISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUITUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMY PeryJsiTUBHBIMH JI€CTB USIMM:

1) camoopranu3amus:

UCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS JJIs BBISIBICHUS NpoOJIeM U HX
pElIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYAIUX;

BBIOMpaTh Ha OCHOBE OMOJIOTMUYECKMX 3HAHMM I1IeJIeBble U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JCHCTBUSAX M MOCTYIKAax MO OTHOUIEHUIO K >KUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3JOPOBbIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7aull B 00pa3oBaTEIbLHOMN
JESATETbHOCTU U KU3HEHHBIX CUTYAIHX;

CaMOCTOSITEJIbHO  COCTaBIISITh IUJIaH  pEIICHHs MpoOJieMbl C  Y4ETOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEHM U MPEANIOUYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuMpsaTh paMKH y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHHUIT;

JIeNIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHune;

OLICHUBATDH MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW JPYIUIIUHA B
pa3HBIX OOJIACTAX 3HAHUMW, TOCTOSHHO TOBBINIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIHLHOCTb,
OLICHUBATb COOTBETCTBUE PE3YIHTATOB LIEJISIM;

BJIAJCTh HABBIKAMHU  IMO3HABATEIBHOW  pedJIeKCMU  KaKk  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA U MBICIUTEIBHBIX TMPOIECCOB, HUX pE3YyJIbTaTOB H
OCHOBaHUM, MCMHOJIb30BaTh MPUEMBI peUIeKCUU I OIEHKH CHUTYyalluHu, BBIOOpa
BEPHOT'O PEIICHUS;

yMETh OILICHHBATh PHUCKH M CBOCBPEMEHHO MNPUHUMATH PEIICHHUS IO HX
CHUXEHUIO;



IPUHUMATh MOTHBBI M AapPryMEHThl JAPYIMX IpPU aHAJIN3E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsiTHe ceds M IPYrux:

OpUHUMATh ce0s, TOHMUMAasi CBOM HEOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX NpPH aHalIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HABATh CBOE MPAaBO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YesloBeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTtHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO 1o Ouosioruu Ha
0a30BOM ypOBHE BKJIIOHAIOT cIielupuyeckue 11 yueOHoro npeamera «buonorusy
Hay4YHbIC 3HAHUSA, YMEHHUS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, MHTEPIPETALINH U
npeoOpa3oBaHUIO0 3HAHWHN, BBl JEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHCHUIO 3HAHWM B PA3JUYHBIX YUEOHBIX CUTYyaIUAX, a TAKXKe B pEalbHBIX
KU3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C Ouonoruei. B mporpamme mnpeamerHbie
pe3ybTaThl MPEICTaBICHBI MO rojaM 00yUYeHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHSI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce TOKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHUN O MECTE W POJIM OMOJOTUU B CUCTEME HAYYHOT'O
3HaHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPa U HAYYHOI'O MUPOBO33PEHUS, O BKJIaJ€ POCCHUICKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DYHKIMOHATIHHON
IrPaMOTHOCTHU Y€JIOBEKa JJI peUIeHUs )KU3HECHHbIX 33]1a4;

YMEHUE pacKpbIBaTh COAEpKaHUE OHOJIOTMUYECKUX TEPMUHOB W MOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTadoyii3M (OOMEH BEUIECTB W MPEBpAILCHHE
OHEPTHH), TOMEOCTa3 (CaMOperyJssius), YpOBHEBAas OpPraHu3allus KUBBIX CHUCTEM,
caMOBOCITpoHu3BeIcHUE (PEPOYKIIHS ), HACTIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTh OWOJOTMYECKUEe Teopuu (KJIETOYHasl, XpPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHasg JorMa MOJEKyIsipHOM Ouonoruu), 3akonsl (I
Menpgens, T. Moprana, H. 1. BaBunoBa) u y4yeHus (0 LeHTpax MHOrooopasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBumnoBa), onpenensiTe rpaHUIIbI
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BIAJETh METOAAMHU HaYYHOT'O MO3HAHUS B OMOJOTUH: HAOIIOJCHUE U
ONKMCAHUE KUBBIX CHCTEM, IPOILIECCOB M SBICHUN, OpPraHu3alusl W IMPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIABMI)KEHHWE  TUIMOTE3bl,  BBISBICHUE
3aBUCHMOCTH MEX]Y HCCIEIYEMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



pe3yJIbTaTOB, MCMOJb30BAHHBIX HAYYHBIX MOHATUW, TEOPUN U 3aKOHOB, YMEHHE
JieN1aTh BBIBOZbI HA OCHOBAHHHU MOJYYE€HHBIX PE3YIbTaTOB,;

YMEHHUE BBLACNATh CYIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEUIECTB W IMpEBpaIleHUs] YHEPruu B KJIETKe, (POTOCHHTE3a,
IUIACTUYECKOI0 M HHEPreTHUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Meko3a,
OILIOIOTBOPEHUSI, PA3MHOKEHMS, WHAMBUIYaJIbHOIO PpAa3BUTUS  OpraHuM3Mma
(oHTOTEHE3);

yMEHUE NPUMEHSTh MOJIy4YEHHbIE 3HAHUA I OOBSICHEHUS OMOJIOrMYEeCKUX
MPOLIECCOB U SIBJICHUM, ISl PUHATUSA NPAKTUYECKUX PELIEHUN B MOBCEAHEBHOU
KU3HU C LEeJbl0 obOecriedeHus O€30MacHOCTH CBOEro 3J0pPOBbS U 3710POBbS
OKPYXaIOLUX JI0EH, COOMI0IeHNsI HOPM IPAaMOTHOI'O MOBEJEHUS B OKpYKarollen
NPUPOAHON Cpelle, MOHMMAaHUE HEOOXOAMMOCTH HCIIOIb30BAHUSA JOCTHKEHUU
COBPEMEHHOMN ouosorun " OMOTEXHOJOTMH 171 PalHUOHAIBLHOIO
IPUPOAOI0Ib30BAHNUS;

YMEHHE pemaTh »dJIEMEHTAapHbIE TEHETHYEeCKHEe 3a7add Ha MOHO- U
IUTUOPUIHOE CKpEIIUBaHUE, CIEMJIEHHOE HAaCIEeIOBaHUE, COCTABISTH CXEMBI
MOHOTHOPUHOTO CKPEUIMBAHUS JJI MPEACKa3aHUsl HACIEAOBAHHS MPHU3HAKOB Yy
OpPTraHU3MOB;

YMEHUE BBIMONHATh J1a0OpaTOpHBIE W MpakTUYecKue paldoThl, COOII0ATh
npaBuiia Ipu padboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OIICHWBATh ¥ HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COACP)KAaHWSA, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpelcTBa MaccOBOM WH(OpMAIM, HAYYHO -TIOMYJISIPHBIC
MaTepHualbl), STUYECKHME acCHeKThl COBPEMEHHBIX HCCJENOBaHUI B OHOJOTHUH,
MeIUIMHE, ONOTEXHOIOT U H;

YMEHHE CO037aBaTh COOCTBEHHbIE NHMCHBMEHHBIE W YCTHBIE COOOIICHUS,
000011asi OMOJIOTHYECKYI0 UH(POPMAIIMI0 U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUHHBIN annapar OMOJIOTHH.

[IpenMeTHble pe3ynabTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» ¢ 11
Kjlacce NOJHKHBI OTPaXaTh:

c(pOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJI OMOJIOTUH B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMUpPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOIO MHUPOBO33PEHUS, O BKJIAJE€ POCCUUCKHX H
3apyOeKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIMOHAIHHOM
IpaMOTHOCTHU YeJIOBEKa JJI PEIIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PpaCKpbIBaTh COJEp)KAHHE OMOJIOTMYECKMX TEPMHHOB M TOHSTHIA:
BU/I, TIONYJISAIHUSI, TEHOPOH I, IBOJIOIHUSA, ABUKYIIHE CUIIBI ((HaKTOpPHI) SBOJIOLHH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, HKOJIOTMYECKUE (DaKTOPBI,



DKOCHUCTEMa, MPOAYIEHThI, KOHCYMEHTBI, PEIYIEHThl, I1IeNd  [HUTAHMUS,
AKOJIOTUYECKasi TUpaMujia, OuoreoieHos, onocdepa;

yMEHUE WU3JIaraTb OWOJIOTMYECKUE TeOpuHu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpUsl DBOJIOIMHU), 3aKOHbl U 3aKOHOMEPHOCTHU
(3apogsrmeBoro cxoactBa K. M. bapa, depenoBaHus TJIaBHBIX HampaBiICHUH M
nyreir 3Bomoruu A. H. CeeproBa, yuenus o omocepe B. W. Bepuanckoro),
OTPEESATh TPAaHUIIBI UX TPUMEHUMOCTH K JKMBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMHU HAYYHOI'O TTO3HAHWS B OMOJIOTHH: HAOIIOACHUE U
OMKCAHUE KUBBIX CHCTEM, IMPOILIECCOB M SBICHUN, OpraHu3alus U IMPOBEICHUE
OMOJIOTUYECKOTO0  DKCIIEPUMEHTA,  BBIABMIXKEHHUE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEX]Y HCCIEIYEMbIMU BEJIMYUHAMH, OOBICHEHUE TMOTYyYEHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHM, TEOPUN U 3aKOHOB, YMEHUE
JieNiaTh BIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICNATh CYIIECTBEHHbIE MPHU3HAKKA CTPOCHUS OHOJOTrHYECKUX
OOBEKTOB: BHUJOB, NOMNYJALMUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEAYILIEHTOB,
OMOreoEeHO30B M 3KOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACJeICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIECHHOCTH
OpPraHU3MOB, JEHCTBHUS DJKOJOTHYECKUX (DAaKTOPOB Ha OpraHU3MBI, MEepeHoca
BCIIECTB M TOTOKA JHEPIUM B DKOCHUCTEMAaX, AHTPOMOTCHHBIX HW3MEHEHUH B
HKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXMMHYECKHUX
LUKIJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJYYEHHbIe 3HAHUSA IS OOBSICHEHUS] OMOJIOrMYECKHUX
MPOLIECCOB M SIBJICHHM, AJS NMPUHATHS MPAKTUYECKUX PEIICHHH B IMOBCEIHEBHOU
KU3HU C LEeNbl0 obOecriedeHns O€30MacHOCTH CBOErO 3J0POBbS U 3I0POBBSA
OKPYXAIOUIUX JIFOACH, COOIOEHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKPY>KAIOIIEH
MPUPOJIHON Cpele, MOHMMaHWe HEOOXOJUMOCTH HCIOJb30BAHUS JTOCTHKCHHM
COBpPEMEHHON OMOJIOTHH IS PAlliOHAIBHOTO TIPUPOIOTI0JIb30BAHMS;

yMEHHUE periaTh JIEMEHTapHbIe OMOJOTHYECKHE 3a7a4H, COCTABISATh CXEMBI
nepeHoca BelIeCTB U SHEPTUU B SKOCUCTEMaX (1[eMy MUTAHUS);

yMEHUE BBITIONHATE J1aOOpaTOpPHBIE W TpaKkTUYeCcKue paboThl, COOJI0IATh
npaBuiia Ipu padboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KpPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATH HUHPOPMAIIHIO
OMOJIOTUYECKOT0  COACP)KAHMS, BKIIOUAIONIYI0 TICEBJIOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX UCTOYHUKOB (CpPEeJICTBa MacCOBOM MH(OPMAIIUU, HAYYHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  TJIO0AdbHBIE  JKOJOTUYECKHE  TPOOJIEeMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHUE CO037]aBaTh COOCTBEHHbIE NUCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ass 6MOJIOTHYECKYI0 HH(OpMAIMI0 M3 HECKOJBKHX MCTOYHHUKOB, TPaMOTHO
MCIO0JIb30BaTh MOHATUMHBIN armnapar OuOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosuuecTBo yacos DJIeKTPOHHbIE
Ne i/ I:;;?;::;frme PAs/ICIIon H TeM Beero Kontpoabubie | IlpakTuyeckue f)]:;:):)foo:ab:zbnme
padoThI padoThI pecypesr
1 buonorus xak Hayka 2 0.5
2 KuBble CUCTEMBI U UX OpraHU3aLIUS 1
3 XUMUYECKUN COCTAB U CTPOSHHUE KIICTKH 8 1
4 Kuzneneare1bHOCTD KIETKU 6
5 Pa3mHOXeHVE 1 UHIMBUIYATHBHOE PAa3BUTHE 5 1
OpPTraHU3MOB
6 IO{parc;HeIic;zeBHHocu Y U3MEHYHBOCTh 3 15
7 Cenekuust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTUH
8 PesepBHOE Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4




11 KVIACC

KosuuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne /i P Kourtpoabublie | IlpakTuyeckue (upp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
1 DBOIOIMOHHAST OMOJIOTHS 9 1
2 Bo3nukHOBeHne u PAa3BUTHC XU3HU HA 9 05
3emie
3 Opranu3Mbl ¥ OKpy Karolas cpeaa 1
4 Coo00111eCTBa ¥ YKOJIOTHYECKHE CUCTEMBI
5 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTtpoabnsie | IIpakTHyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE PeCypChl
padoThI padoThI

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/02T4D1UI15
MeToapI TI03HAHUS KUBOH
npuposl. [IpakTuueckas
pabota Ne 1 «cnons3oBanue

2 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IUYHBIX METOJIOB TPU
M3YYEHUU OMOJIOTUYECKUX
00BEKTOBY
bronornyeckue cucTeMbl

3 ’ 1 https://m.edsoo.ru/A7VOYD215
MPOIIECCHI U UX U3YUYCHHE
XHUMHYECKHUH COCTaB KIICTKU.

4 1 https://m.edsoo0.ru/L17L.J590V
Bojga u MunepanbHbie conu
benku. CoctaB u cTpoeHue

5 1 https://m.edsoo.ru/\VV33JNUW5W
0eJIKOB
®epMeHThl — OHO0JIOrnYecKue
kaTanuzaropsl. JJabopatopHas

abora Ne 1 «M3yuenue

6 p Uy 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJIUTHIECKON aKTUBHOCTHU
(bepMeHTOB (Ha puMepe
aMMJIa3bl WM KaTajasbl)»
Vraesoasl. JIMTmae! https://m.edso0.ru/OJ7NFITI5
Hyxneunossie kuciaotel. ATO 1 https://m.edsoo.ru/WOELRA9B3

9 Hcropus u meroas! u3y4eHus 1 https://m.edso0.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kinetku. Knerounas reopust

10

KieTka kak 1emocraas xuBasg
cucreMa

https://m.edsoo.ru/XDCLRAF10Q

11

CrpoeHne 3yKapuoTHIeCKOU
kietku. JlaboparopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PAcTEeHUH, )KUBOTHBIX,
rpuboB 1 OaKkTepuil mox
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpenaparax u ux
OIHMCaHUE

0.5

https://m.edsoo0.ru/KZ01W5LJY

12

OOMeH BeIEeCTB WIN
MeTa00In3M

https://m.edsoo.ru/LOB3I3XYZ

13

dorocuaTEe3. XEMOCHHTES

https://m.edsoo.ru/\VV882FDGSF

14

DHEpPreTUIeCKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKu3HeHHbIN UK KIIETKU.
Jlenenue kieTku. MuTo3.
JlaGopaTtopHnast pabota Ne 3
«Habmronenne Muto3a B
KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX
MHKpPOTIperapaTax»

0.5

https://m.edsoo.ru/CO1NPWLF4

16

Buocunres Oenka. Peaknus
MaTPUYHOT'O CHHTE3a

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

17

Tpancnsnus — OuocuHTE3
Oenka

https://m.edsoo.ru/TEFDKDDWWM

18

Heknerounsie popmbl KU3HI
— BUPYCHI

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



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

DopMBbI pa3MHOKEHUS
OpraHu3MoOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edsoo.ru/SNUXK0X86

21

OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KIIETOK.
Omno10TBOpPEHHE.
JlaGopatopHnas padora Ne 4
«3yueHne CTpoeHUs MOJOBBIX
KJIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/C29L4DXB8

22

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetnka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MCHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HacJIeI0BaHHs TPU3HAKOB.
MoHOrubpuIHOE CKpeliuBaHue

https://m.edsoo0.ru/YYQSGIWI2

25

JluruOpuiHoe CKpeIuBaHue.
3aKOH HE3aBUCUMOTO
HACJIeIOBaHMsI TIPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CleIIeHHOE HAClIeI0BaHUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPHIHOTO
Y JUTHOPUTHOTO CKPEIIUBAHUS
y IpO30(HIIBI HA TOTOBBIX
MUKpOIIperapaTax»

0.5

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetnka mona. HacnenoBanue
MIPU3HAKOB, CLUEIJIEHHBIX C
MOJIOM

https://m.edso00.ru/3GYGV47YM

28

N3MeHYnBOCTS.
Henacnencrsennas
u3MeH4MBOCTh. JIabopaTtopHas
pabota Ne 6. U3yuenue
MOAU(UKALUOHHON
W3MEHUYUBOCTH, IOCTPOEHHE
BAPUALMOHHOTO psAa U
BapUALIMOHHOW KPUBOI

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYNBOCTH. JlabopaTopHas
pabota Ne 7. «AHanu3 MmyTanui
y 1p030(HITbI HA TOTOBBIX
MUKpOIIperapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'eneTnka yenoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBubIil ypok. O6001IeHIE
o teme «HacneacTBeHHOCTh U
U3MCHYUBOCTb OPraHU3MOB»

https://m.edsoo.ru/E21XRS2EB

32

Cenexuus Kak Hayka U IpoLEeCC

https://m.edsoo.ru/3128P3L.98

33

MeToabl 1 TOCTHXKEHUS
CEJIEKIIMU PAaCTCHUH U
JKUBOTHBIX

https://m.edso0.ru/JSK3Q6W0J

34

buorexHonorus kak orpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/TAKI9E62K

OBUIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KVIACC

Koan4decTrBo yacoB

Ne Hara DJIeKTPOHHbIe LU (POBHIE
Tema ypoka KonTtpoabubie | IlpakTuyeckue
n/n Bceero U3y4YeHHUsi | o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

DOBOJIOLHS U METOJIBI €€

1 B A 1 https://m.edso0.ru/6KWQIKBKU
W3yYeHUs
Uctopus pazButus

2 . 1 https://m.eds00.ru/0SWC47SSX
NpEeJCTaBICHUN 00 IBOIIOIIH

3 MHUKpPO3BOITIOLHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tonynsius Kak dJeMeHTapHas
eIMHHIIA BUAA U BOJIOIHH.

4 JlaGopatopnas padora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHYECKOMY KPUTEPHUIO)
JIBrKy1me cuitbl

5 (3memeHTapHbIe (PaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
ABOJTIOLIMU
EcrectBennsiii 0TOOpP U €10

6 P 1 htps://m.eds00.ru/DY32BUDOO
bopmBI
Pe3ynbTaThl 3BOIIONMU:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BU000pa30BaHHUE.

7 AOODP 1 0.5 https://m.edsoo.ru/\WAJHSTLOB

Jlabopartopnast pabota Ne 2
«Onucanne MPUCTIOCOOIIEHHOCTH
OpraHusMa u e€ OTHOCUTEIILHOTO
XapakTepa



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenns u nytu

8 https://m.edsoo.ru/P11FI0Y V3
MaKpOIBOJIOIUH

9 HeobpaTumocTs 3BOMIOIINN https://m.edsoo.ru/CLA9VC5JJ
HUctopus xn3Hu Ha 3eMiie U

10 p . https://m.edsoo.ru/MJYY1MVX7
METOIbI €€ I/I3y‘-IeHI/ISI
T'unores OHMCXO0XKE

11 HHOTESPI HPOHCXOAICHITA https://m.eds00.ru/EKNHXBOS2
JKU3HU Ha 3eMiie
PasBurue xu3Hu Ha 3emiie o

12 https://m.edsoo.ru/ECIN8TF62
3paM | Ieproam
OCHOBHBIE ATAIIbI YBOJIFOLIUN
PaCTUTEIILHOTO U )KHBOTHOTO
mupa. [Ipaktrnyeckas padora Ne

13 p p p 0.5 https://m.edso00.ru/7K1LYOSCT
1 «3yueHune nuckonaemspIx
OCTaTKOB PACTEHHUU U )KMBOTHBIX
B KOJUIEKLIUAX
CoBpeMeHHas cucTeMa

14 P https://m.edsoo.ru/MVSEXNIYAK
OpPraHU4eCcKOro Mupa
DBOJIIOLNS YETI0OBEKA

15 B https://m.eds00.ru/ADV3JERUE
(a"aTpOTIOTEHE3)
JBwxymme cuibl (pakTopbl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOreHe3a
OCHOBHBIE CTaAUN SBOJIFOLIUH

17 A H https: //m.eds00.ru/14G19MO4K
YyeoBeKa
YesoBedyeckue pachl U

18 MIPUPOJIHBIE aJaNTalluU https://m.edso0.ru/XL7QKC5PK
YyeoBeKa
PesepsHElil ypok. O000mIEHNE

19 PBHBIM YP m https://m.eds00.ru/R6L7VY2GB

1o tTeMe « BO3HUKHOBEHUE U



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE )XKU3HU Ha 3eMIie»

20

OKOJIOTUsl KaK HayKa

https://m.edsoo.ru/K46 KON56 |

21

Cpenpl oOuTaHus U
AKOJIOTHYECKHUE (haKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

AOlunoTtuieckue GpaxTopsbl.
Jlaboparopnas padora Ne 3.
«Mopdomnoruueckue
0COOCHHOCTH PaCTCHUH W3
pa3HBIX MECT OOUTAHUS.
JlaGopatopHnas paGota Ne 4.
«BnusiHEE cBETA HAa POCT U
pa3BUTHE YEPEHKOB KOJIEyCca

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buotnueckue hakTopsl

https://m.edsoo.ru/A6Z8MGNOR

24

DKOJIOTUYECKHE
XapaKTEPUCTUKHU TTOMYJISIHH.
[TpakTrueckas padora Ne 2
«[Toncuér mmoTHOCTH
TOMTYJISILIUI pa3HBIX BUJIOB
pacTeHuin»

0.5

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

25

Coo0riecTBa OpraHu3MOB —
OHOIICHO3

https://m.edso00.ru/0T2K1PNGZ

26

OKOJIOTHYECKUE CUCTEMEI
(3KOCHCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcHOBHBIC ITOKa3aTEIIN
DKOCHCTEMBI. IKOJIOTHIECCKHUE
nupamuel. CBOMCTBA
skocucteM. Cykueccus

https://m.edsoo.ru/NSTEWOQGPE

28

IIpupoHbIE 3KOCUCTEMBI

https://m.edsoo.ru/MWIDMMUBC5



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOIIOT€HHBIE SKOCHUCTEMBI 1 https://m.edsoo.ru/\WVRS65U3WC
b — 1100

30 nochepa — rio0aLHas 1 https://m.eds00.ru/2X1VG5018
3KOCUCTEMA 3eMIHU
3

31 AKOHOMEPHOCTH 1 https://m.edsoo.ru/\V5JT6B38Z
CylecTBOBaHMs Ouochepbl
q )

32 CI0BEUECTBO B Ouochepe 1 https://m.eds00.ru/HXCDHPXD]
3emMiiu
C

33 OCYIECTBOBATHE MPHPOET 1 1 https://m.eds00.ru/187G37606
YeJIOBEUECTBA
PesepHbIil ypok. O6001IeHIE

34 Tembl «Coo01IecTsa u 1 https://m.edsoo.ru/SW5XCF3K6
YKOJIOTHYECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBLHOM IPOT'PAMMBI

IIpoBepsieMble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbl CPeTHEr0 0011Iero 0opa3oBaHUsI

CdopMUpPOBaHHOCTh 3HAHUN O MECT€ W POJIU OMOJOTHUU B CHCTEME
HAY4YHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (GOPMUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa U HAyYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUHMCKMX M 3apyOexHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu; (YHKIIMOHATFHOW T'PaMOTHOCTH YEJIOBEKAa Uil PEIICHHS

JKU3HCHHBIX 3a1a4

YMeHne pacKpbiBaTh COJACpPXKAHHE OHOJIOTHYCCKUX TEPMHUHOB U
MOHSATUMN: KU3Hb, KJIE€TKA, OpraHu3M; mMerabonn3M (0OOMEH BEIIECTB U
MpeBpalleHre DJHEPruM), TOMEOocTa3 (camMoperymsius), YpOBHEBas
OpraHu3aIysl KHUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PENPOLyKIIHS),

HaCJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznarath OMoJOorudeckre Teopuu (KJIETOYHasl, XpOMOCOMHaAs,
myTanuonHas), 3akonbl (I. Mengens, T. Moprana, H.W. BaBunosa) u
y4eHus (0 IEHTpax MHOro00pa3wss M TMPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.. BaBunosa), onpenensTh rpaHUIlbl KX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIIAJETh METOJaMH HAyYHOrO TIO3HAHHS B OHOJIOTHU
(HaOnroleHue M OMUCAHHE KHUBBIX CHUCTEM, MPOLIECCOB U SIBIICHUM;
opraHu3anusi ¥ TpOBEJCHHE OHMOJIOIHMYECKOro  SKCIEepUMEHTa,
BBIJIBUKEHUE  TUINOTE3bl;  BBISIBJICHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAay4YHBIX TOHSATUN, TEOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHHWHU IMOJIYUYCHHBIX pe3yanaTOB)

10 KJIACC

Koa
NpoBepPsIeMoOro
pe3yJjbTara

1

2

3

4

5

yMeHI/Ie BBIACJIATH CyH_[eCTBeHHBIC HpI/I3HaKI/I BI/IPYCOB, KJIICTOK
HpOKapI/IOT nu 3y1<ap1/10T, OJHOKJICTOYHBIX n MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH  MPOIECCOB OOMEHa  BEIHIECTB H
NpeBpalleHusT dHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO U
OHEPreTHYeCKOro  OOMEHa,  XCEMOCHHTE3a, MMHTO3a,  MEio03a,
OHHOI[OTBOpeHI/IH, pa3MHO)KeHI/ISI, I/IHI[I/IBI/II[yaHBHOF (0] paSBI/ITI/IH

opranu3ma (OHTOTE€HE3)




YMenue MMPUMCHATH IMMOJIYUYCHHBIC 3HaHUA JJIsL 00bsSICHEHHUS

OMOJOTMYECKUX MPOILIECCOB U SIBJICHUM, JIJIs1 MPUHITHS MPAKTUYECKUX
pelIeHni B TOBCEIHEBHOM KHU3HU B LENIX obecredeHus 0e30MacHOCTH
CBOETO 37I0POBBS U 3[I0OPOBBSI OKPYIKAIOIIMX JTFOACH, COOTIOACHUS HOPM
rPaMOTHOTO TOBEIEHUS B  OKpYyXarouen

IIPUPOJHON  Cpene;

IIOHUMAaHHeC H€O6XOILI/IMOCTI/I HCITIOJIb30BaHUsA I[OCTI/I)KGHI/II\/JI

COBpeMeHHOﬁ Ouoaorud M OHOTEXHOJOIUH AJIL palilMOHAJIBHOTO

MIPUPOJIOTIOTB30BaAHUS

YMmenne peiiaTth 3JEMCHTAPHBIC TCHCTUYCCKUC 3aJadd Ha MOHO- H
,I[I/IFI/I6pI/I,Z[HOG CKpCIIMBAHNEC, CHCINICHHOC HACIJIICAOBAHUEC, COCTABJIATH
CXCMBbI MOHOFI/I6pI/II[HOFO

CKpCIIMBAHUA JUIA MMpEaACKAa3aHUA

HacCJICOAOBaHUs IMPU3HAKOB Y OPraHU3MOB

VYMeHHE BBIIOJIHATH J'I8.60p8.T0pHBIe n  MPAKTHYCCKUC pa6OTLI ,

cobmogath npaBwia npu pabore ¢ y4yeOHbIM M J1aOOPATOPHBIM

00opyoBaHuEM

YMeHHe KpPUTHUYECKH OLIEHUBAThb M MHTEPIPETUPOBATH MH(POPMAIUIO
OMOJIOTMYECKOT0 COAEP KaHUs, BKIIIOYAIOLIYIO MICEBJOHAYYHbIE 3HAHUS
U3 pa3nu4HbIX UcTouHUKOB (CMU, HayyHO-NIOMYJISIpHBIE MaTepUalbl);
THYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICOBAaHMA B OHONIOTHH,

MeIUIMHE, OMOTEXHOIOTHHI

10

YMeHune co3aaBaTh COOCTBEHHBIE TUCHMEHHBIC U YCTHBIE COOOIICHHS,
000011251 OMOTOTHYECKYI0 HH(POPMAIHIO U3 HECKOIBKUX MCTOYHHUKOB,

T'paMOTHO HUCIIOJIB30BATb MMOHATHHHBIN arrapar Oouoaoruu

11 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsieMble peAMeTHBIE Pe3YJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/iIbHOIi MPOrpaMMbl cpeHero odiero oopa3zoBaHus

CdhopMHUPOBAaHHOCTh 3HAHMA O MECTE€ M POJIM OWOJIOTHH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHIH COBPEMEHHOMH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U HAyYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Owosoruy; (yHKIIMOHAILHON TPAMOTHOCTH YeJIOBEKa I PEHICHHS

JKN3HCHHBIX 3aJa4

YMeHue packpblBaTh COAEpKAHUE OUOJOTUYECKUX TEPMUHOB U

TIOHSTHIA: BUJ, MOMYJISAIUSA, TeHO(OH, 3BOJIONMS, JIBIKYIIUC CHIIBI




(paxTopsr) IBOJTIOLINH, MIPHUCIIOCOOICHHOCTh OpPraHu3MOB,
BU1000pa30BaHue, 9KOJIOTHUYESCKHE dbaxTopsl, IKOCUCTEMA,
NOPOAYIECHTbI,  KOHCYMEHTBI,  PEIyIICHTBI, Hend  MUTaHUs,

HKOJIOTHYECKasl mupamMua, OMoreoneHos, buocdepa

YMeHue uznarate OMOJIOTHYECKHE TEOPUH (IBOJIIOLMOHHAS Teopus Y.
JlapBuHa,  cHHTeTHYecKass  TEOpHs  3BOJIOLMHU),  3aKOHBI U
3aKOHOMEepHOCTH (3apoaplieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHui u mytei 3Bomounu A.H. CeBepiioBa, yueHus o
o6uocpepe B.M. Bepnanckoro), omnpenensTte  IpaHMULBl  HUX

MMPUMCEHUMOCTH K XUBbIM CUCTCMaM

YMeHHe BIafeTh METOJAaMU HAy4YHOTO I[IO3HAHUS B OHUOJIOTUH
(HaOmroZleHWE W ONMCAHHE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUIL,
OpraHu3alsi M MpOBEACHUE OMOJIOTMYECKOIO  HKCIEPUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBISIBICHME  3aBUCHUMOCTH  MEXAY
UCCIIElyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE TOJYYCHHBIX Pe3yJIbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX IOHATHM, TEOPUl U 3aKOHOB; yMEHHE

ACJIaTh BBIBOJAbLI HA OCHOBAHHWHU ITOJTYYCHHBIX pe3yanaTOB)

YMeHnune BBIICIISATh CYLLIECTBEHHbIE IPU3HAKU CTPOECHUS
OuoIOTMYeCKNX OOBEKTOB: BHUAOB, MOMYJSIHHA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOrCOLEHO30B U  JKOCUCTEM;
0COOCHHOCTH IIPOLIECCOB HACJIEICTBEHHOU N3MEHUYUBOCTH,
€CTECTBEHHOro  0TOOpa, BHMJ000pa30BaHuUs, MPUCHIOCOOIEHHOCTH
OpPTraHW3MOB, JEHCTBHS SKOJOTUYECKHX (PaKTOPOB HA OPTraHU3MEI,
NepeHoca BEUIECTB U MMOTOKA SHEPTHH B IKOCUCTEMAX, aHTPOIIOTEHHBIX
MU3MEHEHUH B DKOCHCTEMAX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB U

OMOTeOXMMHUYECKUX ITUKIIOB B Onocdepe

YMenune IMPUMCHATH IMMOJIYYCHHBIC 3HaAHUA JJIL 00bsSICHEHHUS
OMONIOTMYECKHUX TPOLECCOB M SIBICHHUH, JJISI TPUHATUS NPAKTHYECKUX
peIIeHMii B MOBCETHEBHOM KU3HH B LIEJSIX o0ecTieyeHns: 0e301macHOCTH
CBOETO 3/I0POBbS U 3710POBbsI OKPYKAIOIIUX JIFOJICH, COOTIOICHNS] HOPM
rpaMOTHOTO TIOBEJICHHS B  OKpYXKAlOWEW MNPUPOAHON  Cpee;
IIOHUMAaHUuE H€O6XO)II/IMOCTI/I HUCIIOJIb30BaHUA )IOCTH)KGHI/I?I

COBpeMeHHOﬁ Ounoyoruu AJI1 paiuOHAJIbBHOT'O ITPUPOAO0IIOJIb30BAHUA

YMenmne pe€maTh 3JIEMEHTAPHBIC OMOJIOrNYECKHE 3aga4u, COCTaBJIATH

CXEMBbI [IEPEHOCa BEIIECTB U YHEPTHH B IKOCUCTEMAX (LIeTH MTUTaHUS)

YMeHHe BBINOJNHATH Ja0OpaTOpHbIE U IMpaKTHYecKHue paboThl,
cobmomaTh TmpaBuia Tpu padboTre ¢ y4eOHBIM M JaOOpPaTOPHBIM

000opy1I0BaHUEM




YMeHre KpPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
OMOJIOTNYECKOT0 COAEPIKAaHUs, BKIIOYAOLIYIO TICEB/IOHAYyYHbIE 3HAHUS

13 pa3IuvHbIX UCTOUYHUKOB (CMU, HaydHO-TIOMYJIsIpHBIE MaTepHUaIbl);

? paccMaTpuBath ra00anbHbIe 9KOJIOTUYECKHE poOIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOLICHHIO K HUM COOCTBEHHYIO
TIO3HIIHIO
YMeHue co3naBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOLICHHUS,
10 0000111ast OMOIOTHYECKYI0 UH(POPMAIUIO M3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHATHUHBIN arfrapar Omoornuu




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus kak Hayka

1.1

buonorus — wayka o xwuBOM npupoxe. Pomp Ouonormu B (popMupoBaHUU

COBPEMEHHOU Hay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

Meronpl TIO3HAHUS JKUBOW TNPHUPOABI (HAOMIOJCHUE, YKCHEPHUMEHT, OIUCAHHE,
U3MEepeHue, KiIacCU(pUKAIMsi, MOJEIUPOBAHUE, CTaTHCTHUECKas o00paboTka

JTAaHHBIX )

JKuBbIe CHCTEMBI M UIX opraHu3anusa

2.1

Kusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. CBOMCTBa

OMoCUCTEM U UX pa3HOOOpasue

2.2

YpoBHU OpraHuzaluu OHOCHUCTEM: MOJIEKYJISPHO-TEHETUUECKHM, KIIETOUYHBIMH,

OpraHU3MEHHbIH, MOMYIALNOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(hepHBIii

XUMHUYECKUN COCTaB U CTPOCHUE KIIETKH

3.1

XUMUYECKUA COCTaB KJIETKH. XUMHUYECKHE DJIIEMEHTHI: MaKpO3JEMEHTHI,
MHUKpO3JIEMEHTBl. Boma wu MuHepanbHble BemecTBa. DOyHKIUMUM BOABI U

MHHEpaJIbHBIX BEIIEeCTB B KieTKe. [lognepxanue ocMoTnyeckoro dagaHca

3.2

benku. CoctaB m cTpoeHue O€IKOB. AMHMHOKHCIOTHI — MOHOMEpPHI OEIKOB.
Heszamenumble W 3aMEHHUMBIE AMHHOKHCIIOTHL. ~AMHHOKHMCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl OEIKOBOW MOJEKYJIbI (IEpBUYHAs, BTOPUYHASI, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonorudeckue
(byHKIMN OEIKOB.

®epMmeHTHl — Onosornveckne Karanu3aropel. CTpoeHue ¢GepMeHTa: aKTUBHBIN
HeHTp, cyOcTpartHas crnermupuaHocTh. KodepmenTtsl. Burtamuubl OTaudms

(epMEHTOB OT HEOPTAHUYECKUX KaTaIN3aTOPOB

3.3

VYrieBoapl: MOHOcaxapubl (TJIOKO3a, pud03a U Ae30KCUprO03a), ArcaxapHbl
(caxaposza, J5akTo3a) W moJucaxapuibl (Kpaxmaj, TIJIMKOTEH, IIeJUTI0I03a).
buonornveckne GyHKIIUN YTIIEBOJIOB.

Jlunuael:  Tpurauuepuanl,  crepouabl,  dochommnuabl.  ['uapoduibHO-
runpopoOHbIe cBOHCTBa. buonormueckue QyHkuuu aunuaoB. CpaBHeHHE

YIJI€BOOOB, OCIKOB U JIMIMUI0B KaK HCTOYHHUKOB SHCPIUun

3.4

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotuabl — MOHOMEpBI HYKJIEMHOBBIX




kucnor. Crpoenne u ¢ynkuuu JIHK. Crpoenme u ¢ynkuuu PHK. ATO:

CTpOEHUE U PYHKIIUH

3.5

]_[I/ITOJ'IOFI/IH — HAayKa O KJICTKC. Knerounas TCOpUs. MeTtoapl N3YyUYCHUS KIICTOK

3.6

Knerka kak nenoctHas *kwuBasg cucrema. OOuMe NpU3HAKU KIIETOK: 3aMKHYTasl
HapykHast memOpana, mojekyisl JIHK kak reHernyeckuii ammapar, cucrema

cuHTe3a Oelka

3.7

Tunsl KJIETOK: dyKapuoTHUYecKasi U mpokapuoruyeckas. OcoOOEHHOCTH CTPOCHHUS
npoKapuoTHyeckoi  Kkinetku. Kierounas crtenka Oaktepuil.  Ctpoenue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIC OTJIWYHS PACTUTEILHOW, YXUBOTHOU M

TpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAIUKC, WX
¢dbynknuu. [Tnasmarnueckas memOpana, e€ cBoicTBa u pyHkuu. [{uTommasma u eé
oprasouzapl. OmHOMEMOpaHHBIE OPTaHOWIBI KIETKH: JHIOIUIa3MaThvecKas CEeTbh
(BIIC), anmapar ['onbmku, nu30coMbl. [10TyaBTOHOMHBIE OPTraHOWIBI KIIETKU:
MUTOXOHAPUH, IacTuAbl. [IpoucxoxieHne MHUTOXOHIPHNA W TulacTud. Bujsl
wiactu. HememOpaHHBIE OpPraHOWIBI KJICTKH: PUOOCOMBI, KJIETOUHBIA IEHTP,

PECHUYKH, )KTYTUKH. OYHKIIMM OPTaHOUIOB KJIETKU. BKitoueHust

3.9

SAnpo — perymatopHbli nHeHTp kieTku. CTpoeHue siapa: sijepHas oO0OI0uKa,

KapHoIUIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKEC

}KI/ISHGHGHTeHBHOCTB KIICTKHN

4.1

OOmeH BemecTB, WIKM METa00NMM3M. ACCUMWIALUA (IJIACTHUYECKH OOMEH) u
TUCCUMIUISAINAS (SHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Tporiecca
MeTabonm3ma. Tunbel oOMeHa BemecTB: aBTOTPO(HBIA M reTepoTpodHbIid. Pomib

¢dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH YHEPTUU B KIJIETKE

4.2

®dorocunrte3. CeroBas u TeMHOBas (ha3bl porocuHTe3a. Peakimu GoTocuHTE3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HaueHUEe (OTOCHUHTE3a Ui KU3HH Ha 3eMile.
Bnustaue ycinoBuii  cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIICHHS €r0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTudyeckuii oOMeH B KJeTKe. PacieruieHne BeIIECTB, BBIICICHUE U
AKKyMYJIMPOBAaHUE OJHEPrUM B KJETKE. OTalbl JHEPreTUYEeCKOro oOMeHa.
I'mukonus. bpoxkenune u ero Buapl. KuciopoHoe oOKuciaeHHE, WIM KJIETOYHOE

npixanue. IPPEKTUBHOCTh SHEPIreTUYECKOro 0OMeHa

4.4

Peaknuu matpuunoro cunresa. I'enernueckas nadopmanus u JJHK. Peamuzanus

reHeTudeckod wmHpopManuyu B KieTKe. ['eHeTHYecKWii Ko W €ro CBOMCTBA.




Tpauckpunuust — matpuunbiii cunte3 PHK. Tpancnsiims — OuocuHTe3 Oenka.

KO,I[HpOBaHI/Ie aMHUHOKMCJIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OelKa

4.5

Heknerounsie (opmer xu3HM — BHpYCHl. Mcropust oTkpbITHS BHpycoB (/[.W.
NBanoBckuil). OCOOEHHOCTH CTPOEHHMS M KU3HEIEATEIbHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTteHMid, >XKMBOTHBIX M 4YeJIOBEKAa, BbI3bIBaEMbIe
BUpycamu. Bupyc ummynonedunura uenoseka (BHUY) — Bo3oyaurens CIIN da.

[Ipodunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JIEBaHUI

PasmuoOXeHUE 1 HHIAUBUAYAJIBHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1wk, Wi SKU3HEHHBIM UMK KiIeTKH. MHTepdaza u MUTO3.
[Ipomecchl, mpoTekarone B wHTEpdase. Permmkanus — peakiuss MaTPUIHOTO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapuOTHIL.
JIMnmonaHelii M TalIOMIHBIM ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIBL.
[{utonoruyeckue OCHOBbI PA3MHOKEHUS W UHAUBUAYAJIBHOTO Pa3BUTHUA
OpraHU3MOB.

Henenne knerku — murto3. Craguum mutosa. [Ipormecchl, mpoucxomsnme Ha

PAa3HbIX CTAAUAX MHUTO34. buomornyeckuii CMBICII MUTO3a

5.2

@opMbl pa3sMHOXKEHMs OpPraHU3MOB: Oecrojioe U mosnoBoe. Buasl Gecnonoro
pPa3MHOXEHHUsA: JeJIeHHE HaJBOE€, II0YKOBAHME OJIHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHUE. HckyccTBenHOE

KIIOHUPOBAHUC OPraHU3MOB, €TO 3HAUCHUC I CCIICKIIUN

5.3

[TonoBoe pa3MHOXKeEHHE, €r0 OTINYHUSA OT OECIOI0ro.
Meiio3. Cragum wmedosa. IIpomeccsl, npoucxopsiiype Ha CTagusx Menosa.
[loBenenne xpomocoM B Meno3e. KpoccuHrosep. buosornueckuii cmbicin U

3HAaYeHNE Meio3a

5.4

lameTorenes — mporecc 06pa3oBaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [TomoBBIC
KCIJIC3bl: CCMCHHUKHU U SIUYHHUKH. O6p8.30BaHI/IC W Pa3BUTUC IIOJIOBBIX KJICTOK —
rameT (crepmaTo3ous, siileKiIeTka) — cnepMaroreses u ooreHe3. OcodeHHOCTH

CTPOEHUS SUIEKIIETOK U criepmaTo3onioB. Omionorsopenue. [laprenorenes

5.5

WnguBunyanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAJIBHOE  pa3BUTHE
(amOpuoreHes3). Dranbl YMOPHOHATIBHOTO PA3BUTHUS Y MTO3BOHOYHBIX KHUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreHes. [locramOpuoHanbHOe pazBuTHe. THIbI
HOCTAMOPHOHAILHOTO Pa3BUTHA: NpPAMOE, HENpsiMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB; (aKTOPbI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pazButue pacreHuid. OHTOT€HE3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHHU,

CTaauu pa3BUTUA

HaCHeILCTBCHHOCTB U USMCHYUBOCTb OPraHU3MOB




6.1

[Ipenmer u 3agaum resetuku. Vicropus pasBuths reHeTuku. Bkiaa poccuickux
U 3apyOeXHbIX YYEHBIX B pa3BUTUE TEHETUKH. MeToAbl T'€HETHKHU
(TuOpUAOTOTUUECKHIA, [IUTOTCHETUYECKUH, MOJIEKYJISIPHO-T€HETHYECKHU ).
OcHOBHBIE T€HETHUUYECKUE MOHATHS. [ eHeTuecKkas CUMBOJIMKA, UCIOIb3yeMasl B

CcXEMax CKpCH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcCJIE€J0BAHMs TNPU3HAKOB, ycCTaHOBJIEeHHble [. Mennenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH eIUHO0Opasusi TUOPHUIOB IEPBOTO
nokoneHus. IlpaBuwiio goMUHUpOBaHUs. 3aKOH paCLICIUICHUS TPU3HAKOB.
I'unoresa ynctoTel ramer. [1omHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHUMOTO HACJEIOBaHHS MPHU3HAKOB.
[urorenernyeckue OCHOBBI AUTHOPUIHOTO CKpEUIMBaHUS. AHATU3UPYIOIIEe
cKpemuBanue.  Vcnosb3oBaHME — AQHAMM3UPYIOMIETO  CKPEIIMBAHUS  JUIs

OMPCACIICHUS I'CHOTHIIA ocoou

6.3

CuennenHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HacJIeOBaHUIO TeHOB. HapymieHnue cuemineHuss T€HOB B pe3yJibTaTe
KPOCCHHIOBEpa. XpOMOCOMHasi TEOpUs HacleACTBEHHOCTU. ['eHeTnueckue
KapThl.

I'enetuka moma. XpoMOCOMHOE oOmpeaeneHue IMoya. AyTOCOMBbI U TOJIOBbIE
XpOMOCOMBI. ['OMoramerHsle W TreTeporameTHble OpraHu3Mbl. HacnmenoBanue

IMPU3HAKOB, CLCIUVICHHBIX C ITOJIOM

6.4

N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACHICJICTBEHHAs W HACJICIACTBECHHAS.
Posp  cpenpl B HEHACIEACTBEHHOM  U3MEHUYMBOCTU.  XapaKTEPUCTHUKA
MOIU(PUKAITMOHHOW HM3MEHUYMBOCTU. BapualMoHHBIA psa M BapUallOHHAS
kpuBasg. Hopma peakuuu npusHaka. KoJMYeCTBEHHbIE M KAaYECTBEHHBIC

MPU3HAKU ¥ UX HOpMa peakiuu. CBoMCTBa MOIU(DUKAITMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennass, wiaM reHoTUnuYeckas, U3MeHYMBOCTh. KomOHHAaTHBHAsA
U3MEHYMBOCTh. Melo3 U IM0JIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTalonHass W3MeHYuBOCTh. Kmaccudukamums wmyranuii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpuYuHbl MyTanuuid. MyTareHHble
dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEACTBEHHON n3MeHunBocty H.M.

BasusioBa

6.6

I'enetuka denmoBeka. Kapuworunm uyenoBexka. OCHOBHBIE METOJBI TEHETHKHU
4eJI0BeKa: reHeaIOTHYeCKUH, OJIM3HEIIOBBI, LIUTOrCHETUYCCKHUIA,
OMOXMMHYECKHM, MoJeKyIsIpHO-TeHeTHueckuil. CoBpeMeHHOe Ompe/esieHue
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHHPOBAaHWE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C
nomotisio [I1IP-ananu3a. HacnenactBeHHble 3a0o0fieBaHMs 4YENOBEKAa: TCHHBIE
00se3Hu, 0OJIE3HU C HACJEACTBEHHOU MpeApacroiioKeHHOCTbIO, XPOMOCOMHBIE

0one3nu. Comaruyeckue M TeHepaTHBHble MyTaluu. [IpuHIMOBL 310pOBOTO




06pa3a KU3HHU, JHArHOCTUKH, HpO(i)I/IJIaKTI/IKI/I n JICUCHUA TI'CHCTUYCCKHX
0Oose3HEN. MC,Z[I/IKO-FGHCTI/IqecKOG KOHCYJIbTUPOBAHHC. 3HaueHHUE Me,I[I/ILIHHCKOﬁ

TCHCTUKHU B IIPECAOTBPAIICHNN U JICYHCHUHU I'CHCTHYCCKUX 3a00JIeBaHUH YeI0OBEKa

Cenexmus opraHn3MoB. OCHOBBI OMOTEXHOJIOTHU

7.1

Cenexuys Kak HayKa M IpOLECC. 3apOXIEHUE CEJNEKIMH U JOMECTHKALMS.
Yuyenne H.M. BaBunoBa 0 1EHTpax MPOUCXOXKICHHUS U MHOTrooOpasus
KYJBTYPHBIX pacTeHHil. [[eHTpbl MPOUCX0XKACHHUS JOMAIIHUX KUBOTHBIX. COpT,

nopozaa, mriraMm

7.2

CoBpeMeHHBIE METOJBI CEJICKITMH. MacCOBBI M WHAMBUIYAJIbHBIA OTOOPHI B
CEeJICKIIMM pacTeHUi M XKUBOTHbIX. OIleHka sKkcTephepa. bnmskopoacTBeHHOE
cKkpemuBaHue — HHOpuAMHI. Yuctasg nuHus. CKpelMBaHUE YUCTHIX JIMHHM.
I'ereposuc, niau rubpuanas cuna. HepoacTBeHHOe cKkpelyBaHue — ayTOpPUIMHT.
Otpanénnas ruOpuamzauuss u e ycnexu. VICKYCCTBEHHBI MyTareHes u
[IOJly4YE€HUE TIOJIUIUIONI0B. JIOCTM)KEHHS CEJIEKLUUH PpACTEHHM, >XMBOTHBIX U

MUKPOOPIaHU3MOB

7.3

buorexHonoruss kak otpacip INpou3BojACTBA. ['€HHas WHXKEHEepUs. OTarbl
co3nanus pekomOuHantHOW JIHK wu Ttpancrennbix opranmsmon. Kierounas
uwkeHepus.  Kinetounsle  KynbTypbl.  MHKPOKIOHAIBHOE — PA3MHOXKCHHE
pactenuil. KiloHMpoBaHME  BBICOKONPOAYKTHBHBIX  CEIbCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJOTHYECKHe U 3Thdeckue mnpobisembl. MO — reHetmuecku

MOU(PHUIIMPOBAHHBIE OPTAHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

DBOJIIOLMOHHAA OUOJIOT U

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHHL.

CBuzerenscTBa  SBONMONMU.  [laneoHTONOTMYECKHE:  MOCIEA0BaTEIbHOCTh
MOSIBJICHUS BHUJIOB B TMAJICOHTOJOTUYECKOM JIETOMHUCH, MEepeXoaHble (HOPMBIL
buoreorpaduueckue: cxoactBo u paznuuue (ayH U (prop MaTEepUKOB U
OCTPOBOB. DMOPHOIOTHYECKHE: CXOJICTBA U Pa3TU4Us IMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTHYHBIE, aHAJIOTHYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKUE: CXOACTBO
MEXaHH3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OIMUYECKMX MyTeH Yy Bcex

OpraHu3MOB




1.2

OpomtormonHass  Teopuss Y. JlapBuna. IIpeanochiiku — BO3HMKHOBEHMS
JapBUHU3Ma. JIBWXKYIIME CHJIBl 3BOJIONMM BHJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

0opn0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunternyeckas teopusi sBomtoru (CTD) u  OCHOBHbIE €€ IOJIOKEHUS.

MI/IKpOI-)BOJHOHI/ISI. HOHYJISIIII/ISI KakK €AMHHUIIAa BHUJa U 39BOJIOIHUH

1.4

JBuxkymue cuibl ((hakTOphl) SBONIONMH BUIOB B Tpupoje. MyTalMOHHBIN
npolecc U KOMOMHATUBHASI M3MEHUYMBOCTH. llomynsiMoHHBIE BOJHBI U Jpeid
reHoB. M3omsiiust m murpanusi. EctecTBeHHBIN 0TOOp — HANpaBISIOMIMNA (haKTOp
»BONIOLIMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT,  OpPraHM3MOB KakK  pe3yibTaT dBojionuu. [Ipumepst
MPUCTIOCOOICHUN Y OPTaHU3MOB. ApOMOP(O3bI U UIN0A AT TAIIH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OcHoBHBIE (OpPMBI BUA00Opa30BaHMUS:

reorpauyeckoe, SKOJI0rnIecKoe

1.5

MaKPOBBOHIOI_II/I}I. cDOpMBI 9BOJIOIHNH: q)HJIeTH‘IeCKaH , AUBEPTCHTHAA,

KOHBEPICHTHAs, ITapaJlJIeJIbHAas. H606paTI/IMOCTB 3BOJIFOIINHN

Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuyHble MpenCTaBICHUA O 3apOXKIACHUM KU3HU. HayuHble ruUnoresbl
BO3HUKHOBEHHUSI JKM3HM Ha 3emuie: abuoreHe3 M MaHcIepMus. XUMHUYEcKas
ABOJIOLHUA. KCIEPUMEHTAIBLHOE TMOJATBEPKIACHUE XUMUYECKOU HBOJIOLMH.
Hauanpnpie sTanmer Omonorundeckoi spomtoiuu. ['unoresa PHK-mupa. Ilepswie

KIJIETKH U UX 3BOJIIOIIUA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHu3MOB

2.2

PazButne xu3HuM Ha 3emuie mo spam W nepuomaM. Karapxeit. Apxeiickas u
npotepo3oiickass apbl. [laneosoiickas spa U €€ mnepuoabl: KeMOPHUICKHIA,
OpJIOBUKCKHMM, CHIYPUICKHH, JEBOHCKMH, KaMEHHOYTOJIbHBIA, MEPMCKHUU.
Me3so30lickas dpa U €€ NepUObl: TPUACOBBIN, FOPCKUHN, METIOBOM.

Kaiino3oiickass 3pa u €€ mepuojpl: NAJICOre€HOBBIM,  HEOrCHOBBIMH,
AHTPOIIOTEHOBBIM. XapakTEepUCTHKAa KJIMMAaTa M TEOJIOTMYECKUX IPOIECCOB.
OCHOBHBIE 3TaMbl YBOJIOIHUH PACTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMOp(o3bl y
pacteHuil ¥ KUBOTHBIX. [losiBJIeHME, paclBET W BBIMUpPAHWE TPYMIN >KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHHu4eCKOro MHUpa KaK OTpaKCHHUC SBOJIIOLNU. OCHOBHEIE

CUCTEMATUYCCKHUE I'PYIIIIBI OPraHUu3MOB

2.4

OBONIOIMS 4eloBeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3BuTue NpeacTaBIeHUN O

IMPOUCXOXKACHUHN YCJIOBCKA. MGTOI[LI N3Yy4YCHUA aHTPOIIOrcHE3a. CXO,Z[CTBa u




pa3nuyust YeIoBeKa M )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHIE YeTIOBEKa.
JBuxymue cuibl (hakTopsl) aHTpornoreHe3a. HacnenctBeHHass ”3BMEHYHBOCTD U
ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 »KU3HU, W3TOTOBJIEHHE OPYIUil

TpYy/Ja, MBILLUICHUE, PEYb

2.5

OcHOBHBIE CTaguM W BETBU DBOJIOLMUHU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenblii, YemoBek mnpsAMoxomdmui, YenoBeK HeaHAEPTAIbCKUHM, YenoBek
pa3ymHblil. Haxonku McKomaeMbIX OCTaHKOB, BpEMsl CYIIECTBOBAaHUS, 00JIAcTb

pacnpocTpaHeHust, 00bEM roJIOBHOTO MO3ra, 00pa3 XKHU3HU, OPYIHs

2.6

UYenoseueckue pacbl. OCHOBHBIC OOJIBIIIME paChl: €BPOICOUIHAS (EBpa3uiicKas),
HETPO-aBCTPAIOUIHAS (9xBaTopuanbHas), MOHTOJIOUHAS (a3marcko-
aMepuKaHCcKas). UepThl MPUCTIOCOOIEHHOCTH TIPEACTABUTEIICH YeJI0BEYSCKHX Pac

K YCJIOBUAM CYHICCTBOBAHUSL. EnguHCcTBO yemoBedecKux pac. KpI/ITI/IKa pacusma

OpraHu3Mbl 1 OKpy>Karolias cpena

3.1

OKoiorus Kak Hayka. 3ajaud M pas3lienbl SKOJIOTMU. MeToabl HKOJIOTHYECKUX
UCCIIEIOBAaHUNA. DKOJIOTHYeckoe MUpoBo33peHre. Cpeabl 0OUTaHUsI OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3yllIHAsA, TIOUYBCHHAA, BHYTPHUOPraHU3MCHHAA

3.2

Okonornyeckue  ¢akropel.  Kiaccudukamms — skojgoruyeckux — (akTopoB:
abuoTuyeckue, OMOTHYECKHME W AaHTPOIOreHHbIe. JIeWCTBUE HKOJIOTUUECKUX

(aKTOpOB HAa OPraHU3MBbI

3.3

AOGuoTtndeckre (HakTOphl: CBET, TeMIIepaTypa, BIAKHOCTb. DOTONEPHOAMU3M.
[IpucrocobneHnst OpraHU3MOB K  JICHCTBHIO  aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢akTopsl. Bumbl OMOTHYECKMX B3aWMOACWUCTBHUI: KOHKYPEHITHS,
XHUITHAYECTBO, TApasUTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIEOHUYECTBO,
KBApTUPAHTCTBO),  aMEHCAJIW3M, HeWTpaimm3M. 3HaueHHE  OWOTHYECKUX

B33PIMOII€I7[CTBHI7[ AJIg CymE€CTBOBAHWS OPTraHU3MOB B ITPUPOJHBIX COO6HICCTBaX

3.5

OKOJIOTHYECKHUE XapaKTCPUCTHKU MOITYJIAIHH. OCHOBHEIC IIoKa3aTciinu
MOImyJiaruu: 4YUCICHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMCEPTHOCTHL, IPHUPOCT,

Murpanus. JJMHaMUKa YUCIEHHOCTH MOIYJISLUN U €€ perysIsaius

COO6H.ICCTB8. 1 3KOJIOIT'MYCCKUC CUCTEMbI

4.1

Coo0mecTBo opraHu3MoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-momuHaHTE. CBSI3H B

OHOIIEHO3E

4.2

OKOJIOTHYECKHE CHCTEMBI (BKOCI/ICTCMH). ITomstne 00 o9KocucteMe WU




6I/IOFGOHCHO3G. qDYHKIII/IOHELHLHLIC KOMIIOHCHTBI 3KOCUCTEMBI: TMPOAYLCHTEI,
KOHCYMEHTBHI, peylleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTHH B SKOCHCTEME.
Tpoduueckne (NMUIIEBBIE) YPOBHU SKOCHUCTEMBI. [lWIeBble LM © CETH.
OCHOBHbBIE TOKa3aTeIN 3KOCUCTEMBI: OMOMacca, MPOAYKIUS. DKOJIOTMUECKUE
NUPaMUIbI: TPOAYKIUHM, YHCICHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHCTEM:

YCTOWYMBOCTD, caMoperyJsiiust, pazsutue. Cykueccust

4.3

[Ipupoansie sKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WIIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOosKkoCcuCTeMBL.
buonorudeckoe u X0341iCTBEHHOE 3HAYECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasue kak (dakTop ycroWumBocTH 3KocucTeM. CoxpaHEeHUE

OMOJIOTHUECKOTO pa3HoOOpa3us Ha 3emJie

4.4

VYuenne B.W. Bepnanckoro o Ouocepe. I'panurpi, coctaB U CTpyKTypa
o6uocheprl. KuBoe BemectBo u ero ¢yHkiun. OcobeHHOCTH Omochepbl Kak
rio0anbHON SKOocUCTeMBbl. [IMHaMuYeckoe paBHOBECHE M OOpaTHas CBs3b B
omocepe. KpyroBoporbl BemIeCTB UM OHOTCOXMMHUYECKHE ITHKJIBI 3JIEMEHTOB

(yrmepopa, a3ora). 30HaILHOCTH Onocheprbl. OCHOBHBIC OMOMBI CYIIIH

4.5

YenoseuectBo B Ouocepe 3emiu. AHTPONOreHHblE M3MEHEHHs B Ouocdepe.
['moGasibHBIE SKOJIOTUYECKUE MPOOIIEMBI.
OcHoOBa palMOHAJIBHOIO YNPABICHUS NPUPOJHBIMM pecypcaMHM U HX

HCIIOJIb30BaHUC. IIOCTI/I)KCHI/IH OHOJIOruu U OXpaHa MpUpPOAbI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

* buosnorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AkunonepHoe oo1miectBo «M3narenbcTBo
«ITpocBemienue»

* buosnorus, 11 knacc/ [laceunux B.B., Kamenckuii A.A., Pybmios A.M. u apyrue
/Mloxn pen. Ilaceunnka B.B., AkuuonepHoe obiectBo «M3narenbcTBo

«IIpocsewmenue»

METOIANYECKHE MATEPHUAJIbBI IJIS1 YHUTEJIA
Metonnueckue nocodus no cepun "Jluaus YMK B. B. Tlaceunuxka.

buonorus(10-11)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

Ennnas komnekuus LIOP. [Ipenmernas komnekuus «buomorusy»
http://school-collection.edu.ru/collection I"a3eta «broaorus» u cat ajs
yuutenen «5 uay Ha ypok OUOJTOTHI»

http://bio.1september. ru OTKpBITHII KOJUTeIK: bruonorus
http://www.biologl88.narod.ru I'ocygapctBennblii JlapBUHOBCKHI MYy3€ei

http://www darwin.museum.ru JXuBbie cyiiecTBa: 3JIEKTpOHHAS



HIUIIOCTPHUPOBAaHHAA SHIIUKIIOIIC AN

http://www livt.ne






