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denepanbHas pabodasi mporpamma 1o yueOHomy npeamery «buomnorusy (6a30Bbiii
ypoBeHb) (mpeamerHas oOnacTh «EcrecTBeHHO-Hay4yHBIE TpeaAMEThI») (danee
COOTBETCTBEHHO — Mporpamma Mo OWOJIOTUH, OWOJIOTHA) BKJIIOYAET MOSICHUTEIHHYIO
3alACKY, COJEp)KaHWe OOYYCHWs, TUIAHUPYEMBIC pPEe3yIbTaThl OCBOCHHUS IMPOTPAMMBI
mo  OwWojornu, TEMaTHYeCKOoe  IUIAHWpPOBaHWE,  TepedeHb  (KOAu(UKaTop)
pacmpe/ieieHHbIX MO KjaccaMm MpPOBEpsieMbIX TpeOOBaHMN K pe3yJjbTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBI CPEIHETO OOIIEro 00pa30BaHUs U SJICMEHTOB
co/iep>KaHus IO OUOJIOTHH.

[losicHutenpHas 3amucka OoTpakaeT OOIIMe LEeNU M 3aJa4yd M3y4eHUs OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ HM3YyYCHUIO 00YyJaroluuMucs,
MECTO B CTPYKType Yy4eOHOTO IUIaHa, a TakKe MOAXOJbl K OTOOpY COAEp KaHHS,
K OTPEJICIICHHUIO TJIAHUPYEMBIX PE3YJIbTAaTOB.

Conepxanue OOydeHUS PACKPBIBAET  COJEP)KATENbHbIE JIMHUHM, KOTOpHIE
npeajaratoTcs JUisi 00s3aTeIbHOTO M3YUYEHHUs B KaXJIOM KJIacce Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[Inanupyembie pe3ylnbTaThl OCBOCHHUS TMPOTPAMMBl IO OHOJIOTUH BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJbTaThl 3a BECh MEPHOJ OOyYeHUs Ha YPOBHE
cpemHero o0Omero oOpa3oBaHHs, a TaKKe MPEIMETHBIC JOCTHXKEHHUS O0ydaromierocs
3a KaXKJIbI¥ TOJ] O0y4eHHS.

HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mOporpaMMmbl TIO OHOJOTUM  TEOPETUYECKYIO  OCHOBY
JUTISL OTIPEAENIeHHs] TIOJXO0JI0B K (OPMHUPOBAHUIO COJEpPKaHUS Y4eOHOro mnpeaMmera
«bunonorus» COCTaBWJIN: KOHILIETITYaJIbHBIE ITOJIOKEHHUS dI'OC COO
0 B3aUMOOOYCIIOBIEHHOCTH LIEJIEH, COIepKaHUsI, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUMN
K YPOBHIO MOJTOTOBKH BBIMTYCKHHKOB, MOJIOKEHUS 00 OOIMX IENsIX W TPHUHIIUMAX,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEro 001ero oopa3oBaHus
B Poccuiickoii denepanuu, a Takke MOJOKEHUS O crienndrke OMOIOTHH, €€ 3HAUCHUU
B II03HAHUU JKUBOH MPUPO/IBI U 00ECTIIEUEHUH CYIIECTBOBAHUS YEIOBEYECKOT0 OOLIECTBA.
CornacHo Ha3BaHHBIM MOJIOKEHUSIM OIPEJEICHbl OCHOBHBIE (PYHKIUMU MPOTrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma mo OMOJIOTHMU HaeT MpeACTaBlICeHHE O IeysiX, 00 oOIiiei cTrpaTeruu
oOy4eHHs, BOCOIUTAHUSI U Pa3BUTHS 00yYarOUIUMXCsl CPEeICTBAMH Yy4yeOHOro mpeaMmera
«buonorus», ompenenser 00s3aTeIbHOE NPEAMETHOE COIEpXKaHHE, €ro CTPYKTYpY,
pacnpenesieHue 1o pas3jiesiaM U TeMaM, PEKOMEHIYEMYIO IOCIIEI0BATEIbHOCTh U3YYEHUS
y4ueOHOT0 MaTepHalia ¢ y4eTOM MEXKITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaromMXCsl.

B nporpamme nmo OMOJOTMU TaK)XKe YUYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METaNpeJIMETHbIM UM  OPEAMETHBIM  pe3yjibTaTaM  OOy4eHHS
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B (popMUpOBaHMU OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHLHON JEATEIBLHOCTH/YUEOHBIX
JACHCTBHIM 00YJarOIIMUXCs IO OCBOCHHUIO COJIEP KaHUs OMOJIOTHIECKOr0o 00pa30BaHusl.

B nporpamme no Owmosoruun (10-11 xmaccel, 0a30BbIi ypOBEHb) peaJu30BaH
OPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YeHUU Ouosioruu, Onaromaps uyeMy B HeH
MIPOCMATPUBACTCSI HAMPABICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, LIEHHOCTHBIX OpHUEHTAIMi  JMYHOCTH,
AKOJIOTUYECKOTO MBIILJIEHHUS, TPEICTABICHUNA O 3JOpOBOM 00pa3e KU3HU U OEPEKHBIM
OTHOIIICHUEM K OKpYXKaromel mnpupomHou cpeae. [loatomy Hapsgy ¢ H3ydeHHEM
00I11e0MOIOTUYECKUX TEOPHUH, a TaKKe 3HAHUU O CTPOCHHMM >KMBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX TMPOTEKAIOMMX B HHUX TIPOIECCOB B TIPOrpaMMe
10 OMOJIOTUH Y/IeJICHO BHUMAHUE UCTIOJIb30BaHUIO MOTYyUYE€HHBIX 3HAHUM B IIOBCEIHEBHOU
KU3HU TS pEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YUCie: MPOGUIAKTUKN HACIIECTBEHHBIX
3a00JIeBaHUN YEIOBEKa, MEAMKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUA, OOOCHOBAHUS
HKOJIOTMYECKU LeJIeCO00pa3HOro IMOBEACHHUS B OKpY’KaIOLIEH MPUPOJHOU Cpele,
AHAJIN3a BJIMSHHUS ~ XO3AMCTBEHHOM  JEATEIBHOCTH  YEJIOBEKA Ha  COCTOSIHUE
MPUPOIHBIX M WCKYCCTBEHHBIX OKOCHCTEM. YCWJICHHEC BHHMAHHUS K TPHUKIATHON
HAIpPaBJICHHOCTH yueOHOTo mpenMera «buosorus» MpPOIUKTOBAHO HEOOXOJAMMOCTHIO
oOecrieueHrs YCIOBUW Ui PEIICHWS OJHONW W3 aKTyalbHBIX 3a/lad IIKOJHLHOTO
OrosoruyecKoro 00pa3oBaHus, KOTopas mpeanojaraet GopMupoBaHue y 00ydaromuxcs
CIIOCOOHOCTH  aJanTUPOBAThCS K M3MEHEHHMSIM JIMHAMHYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

[Iporpamma 1m0 OWONOTUU SBISIETCS OPUEHTHUPOM JIJISi COCTaBIEHUS PadOuMX
MporpamMM, aBTOPBI KOTOPHIX MOTYT MPEIJIOKHTh CBOW BapHaHT ITOCJIEIOBATEILHOCTH
U3YYEHHUS M CTPYKTYphl y4eOHOro MaTepuayia, CBO€ BHJECHHE TyTei (hopmupoBaHUs
y obyuaromuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUM, YMEHUN U CIOCOO0B yueOHOM
JEATETPHOCTH, a TaKKe METOJMYECKHX PEIICHWH 3amad BOCIUTAHWUS W Pa3BUTHS
cpenctBamu yuebHoro npeameta «buomorus.

buonorust Ha ypoBHE cpemHero o0Iero oopa3oBaHUs 3aHUMAET BaXXHOE MECTO.
On obecnieunBacT (GOpMHUPOBAHUEC Y 00YUAIOIINUXCS MPEACTABICHUN O HAYYHOW KapTHHE
MHpa, pacmmpser u o0000ImaeT 3HAHUS O JKUBOW MPHUPOJE, €€ OTIMIUTEIHHBIX
pU3HaKaX — YPOBHEBON OpraHM3aIlid W SBOJIIOIHH, CO3ACT YCIOBHUS JJIS: TIO3HAHUS
3aKOHOB >KMBOW TpUpObI, (HOpMUPOBaHUS (YHKIIMOHATHHOW TPaMOTHOCTH, HABBHIKOB
3I0pOBOTO M O€30IMacHOro o0pasa »KW3HHU, IKOJOTHUUECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K KUBOW IIPUPOC M YETOBEKY.

Bonwimoe 3HavueHwe OWMOJOTHS HMMEET TaKXKe [JI PEIICHUS BOCIHUTATEIbHBIX
U Pa3BUBAIOIIMX 3a/1ad CPEAHEro o0IIero oOpa3oBaHusl, COIUATN3AIMN O0yJarOIIUXCS.
N3yuenne Ononorum obecrmeunBaeT yCcIOBUSA s (DOPMHUPOBAHUS WHTEIUICKTYaIbHBIX,
KOMMYHUKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET MHTErpaluyd OMOJIOTMUECKUX 3HAaHUM C MPEICTaBICHUSIMH U3 JIPYTUX
y4eOHBIX TMPEIMETOB, B YaCTHOCTHU, (PHU3UKHU, XUMUU U reorpaduu. HazpaHHbie
MOJIOKEHUSI O MpeAHa3HAaYeHUH yuyeOHoro npeamera «buoorus» COCTaBUIM OCHOBY
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Ul ONpPENENECHUs] TOAXOA0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro COJAEpIKaHMUS,
MPEJICTaBJICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

Ot6op conepxanus ydyeOHOro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3ULUHI KyJIbTYPOCOOOPAa3HOro MOJIX0J]1a, B COOTBETCTBUU C KOTOPBIM
oOyuJaroluecs: JOJDKHBI OCBOUTH 3HAHMS U yYMEHHMsI, 3HAUYUMBIC Ui (POpPMHUpPOBAHUS
oO1Iel KyJlbTyphl, ONPEACIIAIONINE MOBEICHUE YEIOBEKAa B OKPYKAKOLIEH NPHUPOJAHON
cpene, BOCTPEOOBAaHHBIE B IIOBCEJHEBHOW JKM3HW M NPAKTUYECKON JEATEIbHOCTH.
Ocoboe MecTo B 3TOI CUCTEME 3HaHU 3aHUMAIOT AJIEMEHTBI COAEpPKaHUs, KOTOPbIE
CIIy>)KaT OCHOBOM it (QOPMHUPOBAHUS MPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-
Hay4YHOM KapTHHE MHpPAa U LIEHHOCTHBIX OPHEHTALMSAX JMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHH3aluu OMOJIOTUYECKOr0 00pa30BaHMUsl.

CTpyKTypHUpOBaHUE COACPKAaHUA YYEOHOr0 MaTepralia B IporpaMme o OMoJoruu
OCYUIECTBJIEHO C YYETOM HPHOPUTETHOTO 3HAYEHHSI 3HAHMM 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX >KMBOM TMpPUPOJBI, O €€ YPOBHEBOW OpraHU3allMd M SBOJIOLHUU.
B cooTrBercTBHM € 3TUM B CTPYKType yudeOHOro mnpenmera «buonorus» BbIAEIECHbI
CIEAYIOIIUE COJEpXKATEIbHbIe JHHUU: «bronorns Kak Hayka. MeToapl HAy4YHOTO
no3HaHus», «Kierka kak Ouosiornueckas cuctemay», «OpranusM Kak OuoJiormueckas
cucteMa», «CucreMa M MHOroo0Opasue OpPraHMYECKOro MHpa», «IBOJIOLUS KUBOU
MPUPOIBDY, « IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp nzyyenus: yueoHoro npenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIaJICHUE
OoOy4aronMMUCs 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAJIbHOM OpraHu3aliu KUBBIX
CUCTEM pa3HOr0 paHra W NPHUOOpPETEeHHE YMEHUM MCHOJb30BaTh OSTU 3HAHMUS
JUIsl TPAaMOTHBIX JCHCTBUM B OTHOIIEHHMH OOBEKTOB >KMBOW MPUPOIbI M PELICHUs
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrxenue eI U3Yy4YEHUS y4eOHOro npeamera «buonorus»
Ha 0a30BOM YpOBHE 00€CIIEUUBAETCA PEUICHUEM CIIEIYIONINX 3a/1au:

OCBOEHME 00YYarOUUMUCS CUCTEMbI 3HAaHUN O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAax, 3aKOHOMEPHOCTSAX, THIOTE3aX, MpPaBUJAX,  CIYyXallUX  OCHOBOM
uist GOpMHUPOBAHUSA MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpPa, O METOAaX
HAY4YHOT'O MO3HaHUSs, CTPOCHUH, MHOT000pa3uM U 0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHM3allMd, BBIAAIOLIUXCS OTKPBITUSAX W COBPEMEHHBIX HCCIEIOBAHUIX
B OMoorny;

dopmupoBanue y  oOydarouuxcsi — IO3HABATENbHBIX,  HHTEIUICKTYaJbHbBIX
Y TBOPYECKUX CIOCOOHOCTEH B MPOIECCEe aHaM3a JAHHbBIX O MyTSAX Pa3BUTHS B OUOIOTUU
HAy4YHBIX B3IVISII0OB, UJIEH M MOAXOAOB K M3YUYEHHUIO JKHUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aluH;

CTaHOBJICHHE y O0y4Yaromuxcs oOuel KyabTyphl, (DYHKIIMOHATBHON IPaMOTHOCTH,
pa3BUTHE YMEHHN OOBSACHATH M OLICHMBATh SIBIICHUSA OKPYXKAIOIIETO0 MHpa KUBOU
IPUPOJIbl HA OCHOBAHUU 3HAHUH U ONBITA, OJIYUYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

(GopMupoBaHue |y OO0y4arOmMXcs yMEHMM  WMJUIFOCTPUPOBATH  3HAYEHUE
OMOJIOrMYECKUX 3HAHMM B IPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKA, pPa3BUTHUU
COBPEMEHHBIX MEJIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;
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BOCITUTAHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAaHHUS YEIIOBEKOM YKHUBOM
IPHUPOIBI, HECOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTIOICHUS THUECKUX HOPM
MIPU TIPOBEJCHNUU OUOJIOTUUYECKUX HCCIIEI0BaHUM;

OCO3HaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWW JUIS TIOBBINICHUS  YPOBHS
9KOJIOTHYECKOHN KYJIbTYPBI, ISl POPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

NPUMCHCHUE TPUOOPETCHHBIX 3HAHWH M yMCHUH B ITOBCEIHCBHOH JKH3HU
TUTSI OTICHKH TIOCITICJICTBUN CBOCH JEATEIHHOCTH IO OTHOIIECHUIO K OKpYXKAIOIIeh cpee,
COOCTBEHHOMY 370POBBIO, OOOCHOBaHHE U COONIOIGHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpemHero oOmiero oOpasoBaHus — «buonorus», u3ydaemas
Ha 0a30BOM ypOBHE, SABJIICTCS 00s13aTEIBHBIM YI€OHBIM MTPEAMETOM, BXOISAIIUM B COCTaB
npeaMeTHol obactn «EcrecTBeHHO-HAyYHBIC MPEIMETHIY.

OO6miee ynca0 YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs OwWonoruu, — 68 dacos:
B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COIEPKXAHUE OBYYEHMUAA

10 KJIACC

Tema 1. Buojsiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OHUOJOrMU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U IPYTUMH €CTECTBEHHBIMH HayKaMu, Qrtocodueid, STUKOH, 3CTETUKOHN 1 TipaBoM. Porb
Oouonoru B (POPMUPOBAHWU COBPEMEHHOM HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl TMO3HAHUS JKUBOM TPUPOIBLI (HAOMIOJCHUE, DKCIIEPUMEHT, OIHCAHWE,
U3MepeHue, KiacCupuKalus, MOJEIUPOBaHHUE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Jlemoncmpayuu:
Ilopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS KUBOU TTPUPOJIBIY.

Jlabopamopnsie u npakmuueckue padoomoi:
[Ipaktuueckas padorta Ne 1. «cnonb3oBanue pa3TuyHbBIX METOAOB IPU U3YUCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U HX OPraHU3AIUs

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouonoruu. OTauyue
KUBBIX CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HooOpaszue. YPOBHH OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, NONMYJSILUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHU ), OnOChEepHBI.

Jlemoucmpayuu:

Tabauysl u cxemvi: «OCHOBHBIC TPU3HAKY KU3HWY, « Y POBHU OpraHU3aIUU KUBOU
TIPUPOIBD).

Obopyodosanue: Moaenb MmoJiekyibl JJHK.

Tema 3. XuMnuyecKkuii cOCTaB M CTPOEHHE KIETKH

XUMHUYECKAM COCTaB KIETKHM. XUMHYECKHE DJEMEHTBI: MAaKpOJJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Boa 1 MHUHEpabHBIC BEIICCTRA.

DYHKITUY BOABI 1 MHHEPAJLHBIX BEIIECTB B KieTKe. [loamepxanne 0CMOTHIECKOTO
Oananca.

benku. CoctaB u crtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble ¥ 3aMEHUMBbIE aMHUHOKUCIIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI O€TTKOBOW MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YE€TBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckne GyHKIIUNU OSITKOB.

®epMeHTbl — Ouosiornueckre kartanuzatopbl. CTpoeHue (GepMeHTa: aKTHUBHBIN
HEeHTp, cyocTpatHas cneuuduunoctsb. Kodepmentsl. Butamunsl. Otanuus GepmMeHTOB
OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.
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VYrieBonpl: MOHOcCaxapuibl (TJIOKO03a, prb03a M Je30KCHpU003a), Tucaxapuibl
(caxapo3a, JaKkTo3a) MW moducaxapuibl  (Kpaxmall, TJMKOT€H, IeJUII0JI03a).
buonoruueckue GyHKIUU YTIIEBOOB.

Jlumu et Tpurmunepuabl, Gochonunuabl, crepouasl. ['uapodunsHo-ruapoPoOHBIE
cBoiictBa. buonormueckue ¢yHkuun nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB
Y JJUIIMJOB KaK HCTOYHUKOB YHEPTHH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Crtpoenne u ¢Qynkiuu [IHK. Crpoenne um ¢ynknuu PHK. Buast PHK.
AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kieTke. Knerounas Teopusi — npumep B3aMMOJECUCTBUS UIEH
U (HaKTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEHUS KICTKH.

Krnerka kak menoctHast »kuBas cuctema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
HapyxHass MeMOpana, mosiekysbl JIHK kak renernueckuii ammapaT, cucTeMa CHUHTE3a
Oenka.

Tunsl KJIETOK: SyKapuoTHUecKass M Ipokapuotrhyeckas. OCoOOEHHOCTH CTPOEHHUs
npokapuoTuyeckou kiuetku. Kiierounas crenka 6akrepuil. CTpoeHHEe 3yKapruOTHUECKON
kJeTki. OCHOBHBIE OTIUYHS PACTUTENLHOM, >)KUBOTHON M TPUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAas CTEHKAa, TJIMKOKAJUKC,
ux ¢ynkuuu. Ilnazmatuyeckas memOpaHa, ee cBoiicTBa M (yHkuuu. Llurornazma
u ee opranouasl. OgnomeMOpannbie opraHounbl kietku: JIIC, anmmapat Tonbmxw,
InM30cOMbl.  [lomyaBTOHOMHBIE  OpPraHOMABI KIJIETKH: MHUTOXOHAPHUH, ILIACTHJBIL.
[Tpoucxoxaenre MUTOXOHAPUM U TacTul. Bunel mnactua. HememOpaHnHbie OpraHOU bl
KJIETKH: PUOOCOMBI, KJIETOUYHBIM MEHTP, IEHTPHUOIH, PECHUYKH, KIYTUKU. DyHKIMH
OpPraHoOMJ0B KJIETKU. BKiItoueHus .

SAnpo — perynsaTtopHblii HEeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juaepammer: «PacnpeneneHue XUMHUYECKUX SJIEMEHTOB B HEKHUBOU TPUPOAEH,
«Pacrnipenenenne XUMUYECKHUX JIEMEHTOB B )KUBOM MPUPOJIC».

Tabnuyet u cxemwvl: «llepuogudeckass TaONMIla XUMHUYECKHX OJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbl OelKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JJHK», «Ctpoenne monexysst ATDy,
«CTpoeHne PyKapUOTHYECKOU KIETKW», «CTpoeHUe >KMBOTHOM KIeTKu», «CTpoeHue
pacTUTENIbHOW KIIETKW», «CTpPOCHHE MNPOKApPHUOTHUECKON KieTku», «CTpoeHue sapa
KIIETKW», «YTIEBOABDY, «JIMIUIBY.

Obopydosanue: CBETOBOM MHUKPOCKON, OO0OpyJIOBaHHME [IJIsi  IPOBEIACHUS
HAOMIOJICHUM, W3MEpPEeHUN, JKCIEPUMEHTOB, MHUKpOIpEenapaTbl  pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.
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Jlabopamopnuie u npakmuyeckue pabomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopaTtopnast padota Ne 2. «V3ydeHue CTpOCHHS KJIETOK PACTCHHH, KUBOTHBIX
1 OaKTepuil 0T MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIapaTax U UX OIMHCAHKE.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOmeH BemiecTB, Wi MeTaboMM3M. AcCUMUIAIUSA (TUIACTUYECKHA OOMEH)
U JUCCUMWIIALMS (PHEPreTuueckuidi oOMEH) — JBE€ CTOPOHBI EIUHOTO Ipoilecca
Merabosin3ma. Ponap 3aKOHOB COXpaHEHUS BEUIECTB M SHEPIMM B TNOHUMAaHUU
MeTabonmu3ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIM U reTepoTpodHbiil. Ponb ¢epmeHTOB
B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHOBas ¢asbl GoTocuHTe3a. Peakuuu GorocuHTe3A.
OddextuBHOCTH (PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A VIS J)KU3HU Ha 3emiie. Biausinue
yciaoBui cpeapl Ha (HOTOCHHTE3 U CIOCOOBI TMOBBIIIEHUS €Tr0 MPOJYKTUBHOCTH
y KyJIbTYPHBIX PACTECHUH.

XeMocHHTE3. XeMOCUHTE3UPYIOIINe OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JIsl )KU3HU
Ha 3emJIe.

OHepreTuueckuii oOMeH B KieTke. PacuiersieHne BelIecTB, BBIJIEICHHUE
U aKKyMYJIMPOBAaHHE 3HEPIUHU B KIETKE. DTalbl SHEPreTH4eckoro oomena. ['nmukonus.
bpoxenne wu ero Buabl. KHCIOpOAHOE OKHCIEHHE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunupoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTHYeCKo uH(opManmu B KJIeTKe. [ eHeTWYecKWid KOJ ¥ €ero CBOMCTBA.
Tpanckpuniust — matpuudbii cuaTe3 PHK. Tpancnsmus — 6uocunTes Oenka. DTaribl
TpaHcisiiun. KonupoBanue aMuHOKUCIOT. Poib pubocoM B OMocuHTE3E Oernka.

Heknerounsie ¢Gopmbl KM3HU — BUPYCHl. VICTOpUST OTKpBITHUS BUPYCOB
(I.1. WBanosckuii). OCOOEHHOCTH CTPOCHHMS U KU3HEHHBIM 1IMKJI BHUPYCOB.
bakrepuodaru. bonesnn pacrenuil, )KUBOTHBIX U YEIIOBEKA, BHI3LIBAEMBIC BHUPYCAMH.
Bupyc ummynonedummura uemoBeka (BUY) — BozOymurens CIIWJla. OO6partnas
TpaHCKpUIIUs, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHUs BUPYCHBIX
3a00JIeBaHU.

Jemoncmpavuu:

Ilopmpemwi: H.K. Konbsuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvl: «Tumbl TnmTaHusy, «Mertabommsmy, «MHTOXOHAPHUSY,
«JHepreTnueckuii  oOMeH», «Xiopomiacty, «®Porocunredyn, «Crpoenue JIHK»,
«Crtpoenue u (QyHKIHMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Kom»,
«Bupyco», «bakrepuodarun», «CtpoeHue u >xku3HeHHbIM 1wk Bupyca CII]/la,
Oakrepuodaray, «Pemmkarus JTHK.
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Obopyoosanue: wmonenu-ammiukaiun  «Yasoenne JIHK wu  Tpanckpunimsy,
«buocuntes 0enka», «CTpoeHue KIeTku», Mojaenb cTpykrypsl JJTHK.

Tema 5. PasMHoOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHM3MOB

KiteTouHbli IUKII, WM )KM3HEHHBIN UK Ki1eTku. MHTepdasa u mutos. [Iponeccsl,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTUI. JIUTIIIONAHBIA U TarjIOUIHbINA
XpOMOCOMHBIE HAOOphl. XpomaTuabl. LlUTOIOrMYECKHE OCHOBBI Pa3MHOXKEHUS
Y MHJIWUBHUIYaJbHOTO Pa3BUTHS OPraHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, npoucxoasume Ha pa3HbIX
CTagusIX MHUTO3a. bomornueckui CMpICII MHUTO3A.

[Iporpammupyemasi ruGesb KIETKH — alloITo3.

@opMBbI pa3MHOXKEHUSI OpPraHU3MOB: Oecrnojioe W moJioBoe. Buupl Oecnosioro
Pa3MHOXEHUS: JEJICHHE HaJABOE, IOYKOBAaHHUE OJHO- M  MHOTOKJIETOYHBIX,
CHOpOOOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHE
OpraHU3MOB, €r0 3HAUE€HUE ISl CEJIEKIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguum Meio3a. Ilpouneccel, mnpoucxondiue Ha CTaausIX Menosa.
[ToBenenne xpomocoMm B Mmenose. Kpoccunroep. bruonornueckuii CMbICIT U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBbie
’KeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHME U Pa3BUTHE IMOJOBBIX KJIETOK — ramMeT
(cepmaTo3ouy, sifliekneTka) — crnepMaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHUS
SMUEKIETOK U criepMaTto3onioB. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(omOpuorenes). Jtanbl IMOPUOHAIBHOTO PA3BUTHSI Y TMO3BOHOYHBIX JKUBOTHBIX:
npobOyeHue, racTpyisuusa, opraHorene3. llocramOpuoHanibHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHA: IPsIMOE, HENpsIMOE (JIMYMHOYHOE). BnusHue cpensb
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Jemoncmpavuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOXKEHHS OPTraHM3MOBY», «JIBoitHOE
OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE PACTECHUI,
«Jlenenue kietku 6aktTepuity, « CTpoeHrEe MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Knerounsiii mukny, «Pemukanus [JHK», «Mutosy, «Meio3y», «IIpssMoe u HenpsiMoe
pa3BuTHE», «l'ameTroreHe3 y MIIEKONUTAIONIMX W 4YeIOoBEeKa», «OCHOBHBIE CTAaINHU
OHTOT'€HE3a.

Obopyodosanue: MMKPOCKOTI, MUKPOIPENAPATHI «CnepMato30usl
MJICKOTIUTAIOWIETOY», <« SileKIeTka MileKonuraromero», «KapuokuHes B KieTKax
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KOpelllka JyKa», MarHuTHas MoJeib-anumkanusa «Jlenenune xinetku», moaens JJHK,
MOjieNIb MeTa]azHoil XPOMOCOMBI.

Jlabopamopnuvie u npakmuyeckue pabomol:

Jlabopatopnasi pa6ota Ne 3. «HaGnroneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpETapaTax».

JlabopatopHasi padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenaparax».

Tema 6. HacieAcTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3Butvs reHeTukd. Ponb nuromoruu
U SMOPHOJIOTHH B CTAHOBIICHUU T€HETHKU. BKIIaJl pOCCUNCKUX U 3apyOEKHBIX YUCHBIX
B pa3BUTUE T€HETUKH. MeTo/bl reHeTUKH (TUOPUAOJOTUYECKUM, ITUTOTeHETUYECKUN,
MOJIEKYJISIpHO-TeHETHYEeCKU). (OCHOBHBIE TE€HETHUYECKHE TMOHATHS. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHuenem.
MoHorubpuiHoe ckpenMBaHue. 3aKoH euH000pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuiio nOMUHUPOBaHUA. 3aKOH PACIIEIUICHUS MPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeET.
[TonHOE M HEMONIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe ckpenBaHue. 3aKOH HE3aBHUCHUMOTO HAcJIeIOBaHUS IPU3HAKOB.
[utoreneTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUA. AHAIM3UPYIOLIEE
ckpenuBanue. Mcnosib30BaHUE AHATM3ZUPYIOLIETO CKPEIIMBAHUSA Uil OMPEACIICHUS
reHOTHUIIa 0COOU.

CuermieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo crerieHHOMY
HacJIeI0BaHUIO TeHOB. HapylieHnue cluernsieHns TeHOB B pe3yIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHas TEOPHUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KapThl.

I'enetnka mnoma. XpOMOCOMHOE OIpEeNieHue Moyia. AYyTOCOMBI M IOJIOBBIC
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbIE OpraHu3Mbl. HaciienoBanue npru3HaKkos,
CLEIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BHbl NI3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAsA. Poiib
cCpelbl B HEHACJEJICTBEHHONM HW3MEHYMBOCTH. XAapaKTEPUCTUKA MOAUPUKALIMOHHON
W3MEHUYMBOCTH. BapuanvoHHBIM psii W BapuauuoHHas KpuBas. Hopma peakuuum
npu3Haka. KomuecTBeHHbIE U KaU€CTBEHHbBIC TPU3HAKU U UX HOpMa peakiinu. CBONCTBa
MOAU(UKAITMOHHON U3MEHYHUBOCTH.

HacnenctBennas, wiIM TEHOTUNUYECKAs, W3MEHYMBOCTh. KomOMHAaTHBHAs
U3MEHYUBOCTh. Meii03 U MOJI0BOM MpolecC — OCHOBA KOMOMHATUBHOW M3MEHUYMBOCTH.
MyTtannonHass u3MeH4uBOCTh. Kraccudukanuss MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHoMHbple. Yactrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (pakTopbl. 3aKoH
TOMOJIOTUYECKUX PsIOB B HAcieACTBEHHOU n3MenunBocty H.M. Basuiosa.

BresnepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETHKU YETIOBEKA!
reHeajoruueckuil, OJIM3HeI0BbIN, IIMTOTEHETUYECKUNA, OMOXUMUYECKUM, MOJIEKYJIIPHO-
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TeHETUYECKUI. CoBpemeHHOE OTIpeICIICHHE IeHOTHIIA: ITOJTHOTEHOMHOEC
CEKBEHHPOBAHHE, TI'E€HOTUIIMPOBAHKME, B TOM 4ucie ¢ nomorisio [IIP-ananu3za.
HacnencrBennnie 3a00JIeBaHMs YeI0BEKa: T€HHBIC 00JIE3HN, O0JIE3HHU C HACJICIACTBEHHOM
PEAPACTIONIOKEHHOCTRIO, XPOMOCOMHBIE OoJie3HHu. CoMaTHuecKhe W TeHepaTHBHBIC
myTaruu. CTBONOBBIE KIETKH. [IpuUHIUIIBEI 370pOBOTO OOpa3a KU3HU, AHUATHOCTUKH,
npoQUIaKTUKA W  JIGYCHUS TEHETHYEeCKHX Ooje3Hedl. MeauKo-reHeTH4ecKoe
KOHCYJIbTHPOBaHKE. 3HAUYEHUE MEIUIIMHCKONW I€HETUKHU B MIPEAOTBPAIICHUHU U JICUSHUH
IeHETHYCCKUX 3a00JIeBaHNM YeJIOBEKa.

Jemoncmpavyuu:

llopmpemwvi: 1. Mengens, T. Mopran, I'. me ®@puz, C.C. YerBepuKOB,
H.B. Tumodees-Pecosckuii, H.M. Bapuios.

Tabauyvl u cxemvl:. «MOHOTHUOPUIHOE CKPEIIMBAHHE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS M €ro IUTOTeHETHYecKass OCHOBa», «3aKOH YHUCTOTHI
rameT», «JluruOpugHoe ckpemmBaHue», «llurtonoruyeckue OCHOBBI AUTUOPHUIHOTO
CKpemuBaHuss», «Melo3», «B3auMoaeicTBUE alielbHBIX TE€HOBY», «l'eHeTnueckue
KapThl pPACTEHHM, >XUBOTHBIX W 4YeNOBEKa», «l'eHeTnka mnoja», «3aKOHOMEPHOCTH
HACJIEOBaHUsI, CLEIICHHOTO C MOJ0M», «KapHOTHUIIbI YeJIOBEKA U KUBOTHBIX», « Busl
U3MEHUUBOCTHY», «MonudukanuonHas HW3MEHYHMBOCTh», «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

Obopydosanue:  MoAenu-anIuIMKauK  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«Henonmnoe  nmomuHupoBanue»,  «uruOpuaHoe  ckpemuBanue»,  «llepexpect
XPOMOCOM», MHKPOCKON W MHKporpenapar «Jpo3zodunay (Hopma, myTtanuu (GHOpMbI
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

Jlabopamopnuie u npakmuyeckue paoomol:

JlaGoparopnas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
U TUTUOPHUIHOTO CKPEUTUBAaHUS Y AP030(UIIBI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparoprnas pabGorta Ne 6. «M3ydeHue MOAM(PUKANMMOHHON W3MEHUYHMBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBONY.

JlabopatopHass padota Ne 7. «AHanu3 MyTanui y Apo30(uiIbl Ha TOTOBBIX
MHUKpPOIperapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAJIA3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekniusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTUH

Cenekuys Kak HayKa U Mpolecc. 3apoKACHUE CEIEKINHA U JOMECTUKALNS. Y YEeHUE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHUH.
[{eHTpbI MPOUCXOKAEHHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMeHHbIE METOJBl CeNeKUMu. MaccoBblii M WHAMBHIYAJTbHBI OTOOPHI
B CEJEKIMM PACTEHH U KUBOTHbIX. OLEHKa 3KcTepbepa. bAM3KopoaCTBEHHOE
ckpeuruBanue — MHOpuauHT. Yucras nunus. CkpellMBanue YUCThIX JuHUM. ['eTeposuc,
win rubpuaHas cuna. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OTaaneHHas
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rubpuauzanus u ee ycrnexu. VICKycCTBEHHBIM MyTareHe3 U MOJTy4YeHUE MOJIUILIOUIOB.
JloCTUKEHUS CeNEKIMHU PACTEHUH, Y)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacyib IPOU3BOJACTBA. | '€HHASI MHKEHEPHUs. DTallbl CO3/JaHUs
pekomOunantHot JIHK wu Tpancrennbix opranusmoB. KierouHas uWHXEHepHUs.
Kinerounsle KynpTypbl. MUKpOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOTIPOJYKTUBHBIX  CEJIbCKOXO3SIUCTBEHHBIX  OPraHU3MOB.  ODKOJOTHYECKHUE
u aTrdeckue npoodsemsl. MO — reHeTnuecku MOIU(GUIIMPOBAHHBIE OPTAHU3MBI.

Jlemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapnieuenko, M.®. l1BaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS 1 MHOTO00pa3Hsl KYJIbTYPHBIX
pactenuin», «llopoasl noOMamHUX KUBOTHBIX», «CoOpTa KyJIBTYpHBIX PpPaCTCHHID,
«Otnanennas rudpuan3anus», «Padotel akagemruka M.®. BanoBay, «Ilomurionaus,
«O0bekTl  OuoTexHoJoruM»,  «KierouHele  KyJabTypbl W KJIOHUPOBAHHE»,
«KoHcTpynpoBanue u NepeHoc reHOB, XPOMOCOM.

Obopyoosanue.: MyJISKA TUIOJOB U KOPHEIUIOAOB JUKHUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035UCTBEHHBIE PACTCHUSI.

Jlabopamopnuie u npakmuueckue padoomol:

Okckypcusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEIEKINNA PACTEHUN U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHLHUIO, IJIEMEHHYIO0 (epMy, COPTOUCIHBITATENbHBIA YUYaCTOK,
B TEIINYHOE XO3SIMCTBO, JAOOPATOPHUIO arpOyYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC
1 gac B Hegemto, Bcero 34 yaca, u3 HUX 2 4aca — pe3epBHOE BpeMsl.

Tema 1. DBosTroIMOHHASA OMOJIOTHSA

[IpeanochbUIKM BO3HUKHOBEHHUS HBOJIFOLIMOHHOW TEOPUHU. ODBOJIIOLMOHHASL TEOPHUS
U ee MecTo B Ouosioruu. BiusiHue 3BOJIIOIMOHHONW TEOpPUM HA Pa3BUTHE OUOJIOTUU
U IPYTUX HayK.

CBugerenscTBa  3BOJIIOUMU.  [la€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
NOSIBJIEHUS BUJOB B  MAJCOHTOJIOTMYECKOW  JIETOMHCH, MEpeXOoHble  (OpPMBI.
buoreorpaduyeckue: cxoacTo u paznunune GayH u GIop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U Pa3iMuus SMOPHOHOB pa3HbBIX BHUOB
N03BOHOYHBIX.  CpaBHHUTENbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYIUMEHTapHble OpraHbl, araBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHX IMyTed Yy BCEX
OpraHU3MOB.

OpomonnonHasa Teopus Y. JlapBuHa. [Ipennocsuiki BO3SHUKHOBEHUS JAPBUHU3MA.
JBWOKyIMe CHUJIbl HBOJIIOLMM BHJIOB 10 JlapBuHY (M30BITOUHOE pa3MHOXKEHHE
OpU  OTPaHUYEHHOCTH  PECYPCOB,  HEOIpEAeJeHHass  HM3MEHYMBOCTh, OopbOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
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Cunrernueckas teopus 3omonuu (CTD) u ee OCHOBHbBIE TIOJIOKEHUS.

Muxkponssosmronus. [lomymnsanus kak eAMHUIA BUAA U DBOJIIOLHH.

JIBroxymue cuibl (pakTophl) SBOTIONNUN BUIOB B MPUPOIE. MyTaIllMOHHBIN MTPOIIECC
1 KOMOMHATUBHAs U3MEHUYMBOCTh. [lomynsnoHHbIE BOJHBI U Apeid reHoB. M3omsauus
Y MUTPALIHSL.

EctecTBenHbIit 0TOOp — HampaBisomui GpaxTop 3Boonnn. OopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak  pe3ysabTaT HBojiolMU. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOATAANTALIUH.

Bun u BunoobpazoBanue. Kpurepuu Buaa. OcHoBHbIE (hOpMBI BUI0OOPA30BaAHNUS:
reorpauyeckoe, 3KOJIOrHuecKoe.

MakposBomorusi.  PopMbl  3BONIONMU:  (pUiIeTHYECKas,  JUBEPreHTHasd,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IpoucxoxaeHne OT HeCHENUAIU3UPOBAHHBIX NpeakoB. [Iporpeccupyromas
cnenuann3anvsa. AJanTUBHAs pagualusl.

Jlemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. Bap,
2. I'ekkenw, @. Mromnep, A.H. Cesep1ios.

Tabauyvl u cxemvi: «Pa3BUTHE OPraHMYECKOr0 MHpa Ha 3emiie», «3apOoAbIIIN
MMO3BOHOYHBIX JKMBOTHBIX», «ApXxeontepukc», «Popmbl OOpPHOBI 32 CYLIECTBOBAHHE,
«EctectBeHHBIN 0TOOpPY», «MHOr0o0oOpasue copToB pacteHuit», «MHOrooodpasue mopo
KUBOTHBIX», «llomymauum», «MyTallMoOHHasT HW3MEHUYUBOCTHY, «ApoMopdo3b»,
«anoananrtanuny», «OO01mas aereHepanus», «J[Brwxyime cuibl 3Boonuny, «Kapra-
cxema wMapumpyra nyremectBus Y. Jlapsuna», «bopbba 3a cyuiecTBOBaHHEY,
«IIpucnoco6IeHHOCTh OpTraHu3MOB), «"eorpaduueckoe BHUJ1000pa30BaHUCY,
«IKOJIOTMYECKOE BUI00OPA30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCcKH, HaOOp
IJI0JIOB U CeMsiH, KoJiieKius «lIpuMepnl 3alUTHBIX MPUCIIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAMpPABICHUS HBONIONUNY», OOBeMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KouieKius «@opMbl COXPaHHOCTU UCKOMAEMBbIX
KUBOTHBIX W pacTeHUid», Mozenb ammukaius «llepekpect XpomMocomy, BIaKHbBIE
npenapatbl  «Pa3BUTHE HacekoMoroy», «Pa3BUTHE JISTYHIKW», MHUKpOIpenapar
«/Ipo3odumna» (Hopma, MyTaruu GOpMbI KPBUTEEB U OKPACKH TEJIA).

Jlabopamopnuie u npakmuyeckue paoomol:

Jlaboparopras pabota Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHIECKOMY
KPUTEPHION.

JlaGoparopHas pabora Ne 2. «Onucanue mpuCIOCOOJEHHOCTH OpPraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBEeHUeE U Pa3BUTHE )KU3HU Ha 3emuie

JloHaydHble TIPEACTABICHUS O 3apOXKICHUM JKU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHUS JKW3HU Ha 3emuie: a0UOTreHe3 U MaHClepMusa. XUMHYECKasi SBOTIOLIHSL.
AOGHOTeHHBIN CUHTE3 OPTaHMYECKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIbHOE
NOJATBEP)KIACHUE XHUMHUUYECKOW »HBoMonuU. HauvanbHble dTanbl  OHOJOTHYECKON
spomonuu. l'mnoresa  PHK-mmpa. ®opmupoBanne  MeMOpaHHBIX  CTPYKTYp
Y BO3HHUKHOBEHHE NPOTOKIETKU. [lepBbie kieTkn M ux 3Bomronus. dopmupoBaHue
OCHOBHBIX I'PYII KUBBIX OPIraHU3MOB.

Pa3zgutne xu3Hm Ha 3emsie 1mo 3pam U nepuoaaM. Karapxen. Apxeiickas
U IpoTepo3orickas 3pbl. [laneo3oiickas spa u ee epruoabl: KEeMOPUHCKUH, OPJOBUKCKUM,
CUJIypUMCKHN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3030iicKast apa U €€ EPUOIbl: TPUACOBBIN, FOPCKUI, METOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MajeOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIM.

XapakTepucThKa KIMMAaTa M TE€OJOTHYECKHX MporeccoB. OCHOBHBIE OTallbl
ABOJIFOLIMU PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(}03bl y paCTEHUN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MwHpa Kak oOTpakeHue »HBomound. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBoyonysA 4YenoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npencTaBieHHN
O MPOMCXO0KIECHUH YeNOBeEKAa. MeToIbl 3yueHus anTpornoreHes3a. CXoAaCcTBa U pa3innyaus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxyte cuibl ((pakTopel) aHTpororeHe3a. HacnmencTBeHHas W3MEHUYHBOCTH
U €CTeCTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 »WU3HHU, U3TOTOBIICHUE OPYIUNU Tpy.a,
MBILIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU DBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UYenoBek
yMenbii, YenoBek npsmoxonsdmuid, YenoBek HeaHIepTalbCKuil, YelnoBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAaHHUA, 00JAacTh pacnpoOCTpaHEHHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KM3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BporeouiHas (eBpa3uiickas),
HETPO-aBCTpaJIOUIHAS (PKBATOpUAJIbHAS), MOHTOJOHIHAS (a3MaTCKO-aMEpPUKAHCKas).
YepTbl OPUCHOCOOJICHHOCTH TMPEACTABUTENECH UYEOBEYECKUX pac K  YCIOBUSIM
cyuiectBoBanus. EMMHCTBO uenoBeueckux pac. Kpurnka pacusma.

JHemoncmpavyuu:

Ilopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHoBeHHe CONHEYHON CHCTEMBI», «Pa3BuTHe
opraHuyeckoro  mupa»,  «PacturenpHas  KieTtka», <«OKMBOTHas  KIETKa»,
«IIpokapuotnyeckas kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI YETIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsSIH,
«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKA,
«/pesHenimme mogm», «/lpeBHume mogu», «llepBele  cOBpeMEHHBIE  TIOINY,
«YenoBeyecKue pacoD».
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Obopyoosanue: mynsxku «IIpoucxoxaenue dyenoBeka» (OIOCTBI aBCTpajoONUTEKA,
MUTEKAHTPOTa, HEaHAepTalblla, KPOMaHBOHIIA), CICTKH WM U300paKCHHsI KaMEHHBIX
OpyIuid  TEpBOOBITHOTO  dYeloBeka  (KaMHU-YOMNIEpBl,  pyOmia,  ckpebia),
reoXpoHOJoTHYecKass Tabnuma, KoJUIeKIus «DOopMBI COXPAaHHOCTH HCKOIAeMbIX
KUBOTHBIX U PACTECHUI».

Jlabopamopnuie u npakmuueckue padoomui:

[Ipaktuueckas pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUU
U )KUBOTHBIX B KOJUICKITUSIX).

DKCKypcust «IBOMIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN
WJIM KpaeBeqUECKU My3€el).

Tema 3. Opranu3Mbl 4 OKpPY Kalouias cpeaa

OKOJIOTHsI KaK Hayka. 3aJadd M paslieibl 3KOJIOTMH. MeETonbl 3KOJOTMYECKHUX
MCCIIE0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YIIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonornueckue  (aktopel.  Knaccudukanuss — 3KOJIOTMYECKHX  (PAKTOPOB:
abuoTnyeckre, OMOTUUECKHE U aHTPOIOTeHHbIe. JlefcTBUE HKOJIOTUYECKUX (DaKTOPOB
Ha OpraHU3MBl.

AbGunotnyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIAXHOCTb. DOTONEpPHOIU3M.
[IpucnocoOneHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (pakTOpoB. buonoruueckue
PUTMBI.

buotnueckue ¢daktopel. Buabl OMOTHYECKHX B3aMMOJEHCTBUIN: KOHKYPEHIUS,
XUIIHUYECTBO, CcUMOMO3 U ero (opmel. [lapasutusMm, koomepauus, MYyTyalu3M,
KOMMEHCANM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEHUTpaIU3M.
3HaueHne OWOTHYECKMX B3aMMOJECHCTBMM  JUJIsI  CYIIECTBOBAaHHS  OpPraHU3MOB
B IIPUPOJHBIX COOOUIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKHU NOMyIsiuuu. OCHOBHBIE MTOKA3aTENN MOIYJISILINU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTrpauys. nHamMuka
YUCJICHHOCTHU MOMYJISIIUU U €€ PETyJIsLusl.

JHemoncmpavyuu:

Ilopmpempsi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapra «llpupomnsie 30HBI 3eMim», «Cpeabl OOUTaHUS
opranu3sMoB», «®oronepuoausm», «llomymauum», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH MOMYJISIITUU UHPY30pUu-Tyheabkuy, «IluiieBsie nenmny.

Jlabopamopnvie u npakmuyeckue pabomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruaeckue OCOOEHHOCTH PACTCHHMA
U3 Pa3HBIX MECT OOUTAHUS.

JlaGoparopnasi pabota Ne 4. «BnusHue cBera Ha POCT U pPa3BUTHE UYEPEHKOB
KOJIeyCay.
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[Ipaktuueckass padora Ne 2. «llomcyueT MIOTHOCTH TOMYJSIMNA pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CooluecTBa ¥ 3K0JI0THYECKHE CHCTEMbI

CooOmiectBo opraHuzmMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHUAOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomuHantel. CBsi3u B OMOLIEHO3E.

Dkosoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHO3e.
QOYHKITMOHATBHBIC KOMIIOHEHTHI SKOCUCTEMBI: TTPOTYIICHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BeniecTB v NOTOK 3HEPTUU B dKOcucTeMe. Tpoduueckue (MUIIEBbIe) ypOBHU
skocucTeMsbl. [lumessie nmenmu u cetn. OCHOBHBIE TTOKA3aTeNIM SKOCUCTEMBI: OMomacca,
MPOIYKIHS. DKOJOTUYECKHE THPAMHIBI: TMPOMYKIMH, YHUCICHHOCTH, OMOMACCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYHBOCTD, CAMOPETYJIsIMs, pazButue. Cykiieccus.

[IpupogHbIe 3KOCHCTEMBI. DKOCHUCTEMBI 03€p W PEK. DKOCHUCTEMa XBOWHOTO
WIH IIAPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATPOSKOCUCTEMBI. YpO0IKOCUCTEMBL.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrounBocTH 3KocucteMmM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIie.

VYuenue B.U. Bepnajackoro o ouocdepe. I'panutibl, coctaB u CTpyKTypa 0Mocdepsl.
XKuBoe BemectBo u ero (yHkuuu. OcobeHHocTH Ouocdepsl Kak TIII00ATbHON
AKOCUCTEMBI. J[nHaMHuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXUMHUECKHUE IIMKIIBI DJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHabHOCTH OUochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyecTtBOo B Ouocdepe 3emsid. AHTPONOTCHHBIE HU3MEHEHHSI B Ouocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TTPOOIIEMBI.

CocymecTBoBaHe MPUPOJLI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBA PalMOHATILHOTO YIPABJICHUS MPUPOTHBIMU
pecypcaMu U UX UCTIOJb30BaHue. J[oCTrkeHrsI OMOJIOTHU M OXpaHa MPUPO/IBI.

Jemoncmpavyuu:

Ilopmpemwi: A.Jl. Tencnu, B.H. Cykaues, B.U. Bepnaackuii.

Tabauyer u cxemovr: «llumessie memm», «buoIEHO3: COCTaB W CTPYKTypay,
«IIpuponubie coobmiectBay, «llemu mnuTaHus», «OKojOrMyYeckKas MUPAMHUIAY,
«buocdepa u uenoBek», «IKOocHUCTEMA UIMPOKOJIUCTBEHHOIO Jieca», «IKOCUCTEMA
XBOWHOTO Jieca», «buoneno3 BogoeMa», «ArponeHos», «IIpuMepHbie aHTPONOTEHHBIE
BO3JCHUCTBUSL Ha TMPUPONY», «BaxHenmme MCTOYHHUKHA 3arpsA3HEHUS  BO3QyXa
U TPYHTOBBIX BOJ», «IlouBa — BakHeiImas coctaBisonias Ouochepbr», «DakTops
nerpaganuu nouBy, «llapaukoBsiil 3pdexT», «DakTopbl paAOaKTUBHOTO 3arps3HEHUS
ouocgeps», «O0mas cTpykrypa duochepsi», «PacnpocTpaneHue xu3Hu B Ouocdepe,
«O30HOBBIN 3kpan Ouocheps», «Kpyrosopor yriaepona B Ouochepe», «KpyroBopor
a3oTa B PUPOJE».
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Obopyoosanue: Monenb-anIuIMKalug «TunuyHble OWOLIEHO3B», TepOapuit
«PacTtutenbHble cooOmIecTBa», Koyuekiuuu «buonenos», «Bpeautenu BakKHEUIINX
CETCKOXO3SIMCTBEHHBIX KYJIBTYp», repOdapuu W KOJUICKIIUA PACTCHUN M JKUBOTHBIX,
MPUHAJIEKAIIME K Pa3HbIM DKOJIOTMYECKUM TpynmnaMm OJHOro Bupaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHUH U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBbI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
OoOy4aromyMHUCs  MPOrpaMM  cpelHero  odmero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHUsA IpeaMera «buomorus»
BBIJICJICHBI  CJIEAYIONIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIMMUCS POCCUHUCKON
FPaXJaHCKOM HMIAECHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOTIPE/ICTICHUIO, HAJTMYMEe MOTUBAIIMU K 00yYEHUIO OMOJIOTHH, IeJICHAPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHN JHUYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U UCTOPUYECKUX TpaJAUIUNd pa3BUTUS OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIUXCsl PYKOBOJCTBOBATHCS B CBOEH JCSITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIMMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMS,
HAJIM4YHUE SKOJOTUYECKOTO MPABOCO3HAHUS, CIMOCOOHOCTH CTaBUTh IEIM M CTPOUTH
YKU3HCHHBIE IIJIaHBI.

JInuHOCTHBIE pe3ynpTaTbl OCBOCHUS Impeamera «buonorusy» pmocrurarorcs
B E€IUWHCTBE Y4YeOHOH M  BOCIHUTATEIHHOM  JEATEIbHOCTM B COOTBETCTBUU
C TPAJULIMOHHBIMH POCCUHUCKUMH COLMOKYJbTYPHBIMU, UCTOPUUECKHUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHUHATHIMM B OOIIECTBE NpaBWIaAMH W HOpPMaMu
MOBEJEHUSI M  CIOCOOCTBYIOT  MpOLEccaM  CaMONO3HaHWS, CAMOBOCIHUTAHHUS
Y CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEU NMO3UIMU JIMYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBONOPSJAKY, YEJIOBEKY TpyJa WU CTaplIeMy IOKOJICHUIO, B3aHMMHOIO
YBOKCHUS, OCEPEKHOTO OTHOWICHUSI K KYJIbTYPHOMY HACICIUI0 U TPAJULMUSIM
MHOTOHAlIMOHAJIBbHOrO Hapoaa Poccuiickon @enepanuu, OpUPOLE U OKPYNKAIOLIEH
cpene.

JImaHOCTHBIE pe3ynabTaThl OCBOCHUS y4eOHOTro mpeamera «bHOIOTHS TOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIMXCA  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHHUX YOCKIECHUH, COOTBETCTBYIONTUX TPAJAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, pacIIUpeHUe >KU3HEHHOTO OMNbITa M OIbITa
JNEATENPHOCTH B IMPOLECCE peaar3alii OCHOBHBIX HANPAaBJICHUW BOCIHUTATEIbHOU
NEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHUS:

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMK OOYYaIOIIerocsi KakK aKTHBHOIO
U OTBETCTBEHHOTO YJICHA POCCUIICKOT0 00IIeCTRa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
1 TIPaBOIIOPSI/IKA;

19



denepanbHas padouas nporpamma | buonorus. 10-11 kmaccel (6a30BbIH ypOBEHB)

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATEIBHOCTU NPU CO3AAHUU YUEOHBIX
IPOEKTOB, PEIICHUN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBHIIIOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3UIMIO 110 OTHOLIEHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YYWUTHIBATb B CBOMX JICUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMU
Y COLMAJIBHBIM IIOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLIECCE COBMECTHOIO BBIITOJTHEHUS YUEOHBIX,
II03HABATEIIbHBIX U HCCIEIOBATEIbCKUX 3a7a4, YBAKUTEIBHOE OTHOLICHUE K MHEHUIO
OIIIOHEHTOB IIPU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaxkAaHCKOW HWJICHTUYHOCTH, NaTPUOTU3MA,
YBOXEHHSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iiepen PomuHo#, ropaoctu
3a CBOM Kpau, cBOO PoauHy, CBOW S3BIK M KYJbTYpPy, IIPOLUIOE U HACTOSAILIECE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICAUI0O W TAaMSATHHKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHWBATH BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMoNOTHH, TTOHUMAaHUE 3HAYCHUS OMOJIOTMM B TIO3HAHWUU 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaerHas yOeXJAeHHOCTh, TOTOBHOCTh K CiyxeHutro OTE4ecTBYy M €ro 3allluTe,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MyXOBHO-HPaABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACH HA MOPAILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JUYHOTO BKJIJ|a B MIOCTPOCHUE YCTOMYUBOTO OYAYIIIETO;

OTBETCTBCHHOE OTHOIICHUE K CBOMM POJHTESAM, CO3JIaHUKD CEMbH HAa OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTENM CEMEWHOM KU3HU B COOTBETCTBUM C TPAIULMSIMU
HaponoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

SCTETHYECKOE OTHOIIEHWE K MHUPY, BKIHOYash OCTETHKY ObITa, HAY4YHOI'O
¥ TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE DMOIMOHAILHOTO BO3AECHCTBHS KUBOM NPUPOALI U €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIP@YKEHHUIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIISTH
Ka4eCTBa TBOPYECKOM JINIHOCTH;
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5) ¢pu3HUeCKOro BOCIIHTAHUA:

MOHMMaHHE W peajH3alus 370pOBOr0 M 0e30macHOro obpasa jKU3HHU (370pOBOEC
NUTaHKe, COOJIIOJICHUE TMTHEHHYECKUX IMPaBHI U HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHI ¥ OT/AbIXa, pEryysapHas GU3ndecKas aKTUBHOCTD), OEPEIKHOT0, OTBETCTBECHHOTO
U KOMIIETEHTHOI'O OTHONICHHS K COOCTBEHHOMY (U3MYECKOMY M IICHXHYECKOMY
37I0POBBIO;

MOHUMaHKE [EHHOCTH MPABUJI MHIAMBHIYaIbHOTO U KOJUIEKTHBHOIO 0€30I1aCHOTO
TIOBE/ICHUS B CUTYaIlUAX, YIPOXKAIOIIMX 30POBBIO U JKU3HH JIFOJICH;

OCO3HAaHUE TIOCIEACTBUI W HENPHUSATHE BPEAHBIX NPUBBIYEK (YIOTpeOICHHS
AJIKOTOJIsI, HAPKOTHKOB, KypeHHSI);

6) TPya0BOIr0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYIOIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW H  COIMAIbHOM
HAMpPABIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOATEIHHO
BBINOJIHATH TaKyIO JESATEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOP OyaylIeil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) 3K0JIOrHYEeCKOr0 BOCIIUTAHMA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBLIIIICHUE  YPOBHS  JKOJIOTHYCCKOM  KYJIbTYphl: NPUOOPETECHHUE  OIBITA
IJIAHUPOBAHUS MOCTYIIKOB M OLIEHKM WX BO3MOYKHBIX MOCJIEACTBUN U1 OKPYKAFOIIEH
cpenpl;

OCO3HAaHME TJIOOATBLHOTO XapakTepa OJKOJOTHMYECKHUX TMpodsieM U MyTew ux
pELICHUS;

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOpETaeMble MPU HU3YyYEHWU OWOJIOTHUU 3HAHUS
Y YMEHHUS TIPH PEIICHUH MPOOJIEM, CBI3aHHBIX C PAllUOHAIBHBIM MPUPOIO0TIOIB30BaHUEM
(coOmroieHUe TMpaBWwiI TOBEJCHUSI B TNPUPOJE, HAMpPaBIEHHBIX Ha COXpaHEHUE
paBHOBECHUSI B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IPUHOCIIIMX BpEI OKPYXNKAIOLIEH IPUPOLHON
cpene, yMEHHWE TMPOTHO3UPOBATH HEOJIATONMPHUATHBIE DKOJOTHUYECKUE TMOCIIEICTBUS
MPEANPUHUMAEMBIX JTEUCTBUUA U ITPEIOTBPAILATH UX;

HAJIMYKME PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYPHI,
ONbITA JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCA
MMHU B II03HAaBATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IIPAKTUYECKOU IEATEIBLHOCTH SKOJIOTUYECKOW HAIPABJICHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH W OOILECTBEHHOW MpPaKTUKH, OCHOBAHHOIO Ha JUAlOre KYyJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeJlCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cTIeNn()UKH OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B HOPMHUPOBAHUH
pPallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO IPEJACTABICHUS
00 OKpY’KalollleM MHUpE Kak O €JMHCTBE MPUPOJIbI, YeIOBEKAa U 00IIEeCTBa, B MO3HAHUU
MPUPOJAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH NpOoOJIEM COXpPAaHEHUs MPUPOJTHOIO
paBHOBECHS,

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM JJIi COBPEMEHHOW LMBHIIM3ALINH:
o0OecrieyeHrss HOBOIO YPOBHS pa3BUTUS MEIMILMHBI, CO3[JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PecypcHbIe MPOOJIEMbl Pa3BUTHUS YEJIOBEUECTBA,
MOMCKAa NyTeW BbIXOJA W3 IIOOAIBHBIX SKOJOTMYECKHX MpoOJieM U 00ecrHedeHHs
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO NPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJTYYEHHH OMOJIOTMYECKUX 3HAHUM B LIEJISAX MOBBIILICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-Hay4HOW TPAMOTHOCTH, KaK COCTAaBHOM YacTu
(YHKIMOHAILHOW TPaMOTHOCTH 00y4aroIuxcsi, GoOpMUPYEMOil IPU U3y4EeHUH OMOJIOTHH;
NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIB30BATh MOTYYaeMble 3HAHUS ISl AaHAJIM3a U OObSICHEHUS SIBJICHUI
OKPYKAlOIIEr0 MHUpa MW IPOUCXOJAUMX B HEM HM3MEHEHUH, YyMEHHE JIeaTh
00OCHOBaHHbIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (PAKTOB W HMMEIOIIMXCS JIaHHBIX
C LIEJIBIO MTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CAMOCTOSITEIBHO UCII0JIb30BATh OMOIOrMUECKUE 3HAHUS [T PEILICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEJIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHMUIO,
K aKTUBHOMY IIOJTyY€HHUIO HOBBIX 3HAHUN 110 OMOJIOTUHM B COOTBETCTBUU C KU3HEHHBIMU
MMOTPEOHOCTSIMHU.

B nponecce goctukeHHsl TMUHOCTHBIX PE3YJIbTaTOB OCBOCHUS OOYYarOIIUMHUCS
MIPOTPaMMBI 110 OMOJIOTUY HA YPOBHE CPEHETO O0IIero 00pa3oBaHUs Y O0YJArOIINXCS
COBEPLICHCTBYETCSl YMOLIMOHAIBHBIN UHTEIIEKT, TPeAnoiaraloumi copMiupoBaHHOCTb:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AYMOIIMOHAILHOM Cepbl, ObITh
YBEPEHHBIM B c€0€;

CaMOpETYJINPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEICHUE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOILIMOHATBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIlMH, BKJIIOYAIONIEH CTPEMJICHUE K JIOCTHKECHUIO LIEJIH
U yCIEeXy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JI€MCTBOBaThb, HCXOJs H3 CBOHUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMATh SMOILMOHAIIBHOE COCTOSHHC
JIPYTUX, VYYUTBIBATH €ro TMPU OCYIIECTBICHUM KOMMYHHKAIIMM, CIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yibTaTbl OCBOEHUs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HauMMble s  (QOPMHPOBAHHS  MHPOBO33PEHHS  OOYYAIOIIMXCA
MEXMCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayYHblE€ IOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAyYHOM KAPTUHBI MUPA U CHIEUU(PHUKY METOA0B IMO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SABJICHHE, MPOLIECC, CUCTEMA, HAYYHBIN
(akT, NpPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIET0BaHUE,
HaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS

(mo3HaBaTebHBIE, KOMMYHUKATUBHbBIE, PEryJIsITUBHBIE), obecreunBaroIme
dbopmupoBaHrue (PYHKIIMOHAIBHOW TPAMOTHOCTH M  COIMAJIBHOW  KOMIIETCHITUU
oOyyarommxcs, CIIOCOOHOCTH 00yUarImxcs UCII0Ib30BaTh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HaHWs U YHHUBEpCajbHble YyueOHbIE
NEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHON MPAKTHUKE.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Joruyeckue Jeicreus:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTHUYECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CPAaBHEHMSI, KJlaccu(ukanuu, 00001IeHus ), paCKPbhIBaTh CMbICI OMOJIOTHYECKUX
NOHATUH (BBIACNATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C JPYTUMU
MIOHSATHUSAMH );

ONPENEIIATh UEIU ACATEIbHOCTH, 3a1aBast MAPAMETPBI U KPUTEPUHU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIIBHOCTH C OCTABJIICHHBIMU LEISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE TIOHATHUS 17151 00bsCHEHUS ()aKTOB U SIBJICHUM )KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIYKTUBHBIE, AENYKTUBHbBIC, 110 aHAJIOTHH),
BBIABISAITH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PAaCCMATPUBAEMBIX  SIBJICHHUSIX,
(opMyTUPOBATH BBIBOJIBI U 3AKIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA I MPEICTABICHUS CYLIECTBEHHBIX
CBSI3€M U OTHOLICHHUI B U3y4aeMbIX OMOJOTHUYECKUX 00BEKTaX, a TaKkKe MPOTUBOPEUHil
Pa3HOTr0 poJia, BBISIBICHHBIX B Pa3IMYHBIX HTHPOPMAIMOHHBIX HCTOYHHUKAX;
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pa3pabaTbiBaTh IUIAH pEUIEHHA MpPOOJIEMbl C YYETOM aHajdu3a HMEIOIINXCS
MAaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIIM, OLIEHUBATh PUCKU NTOCJIENCTBUN AEATEIBHOCTH;

KOOPAVHHUPOBATh U BBIINOJHATE pad0OTy B YCIOBHUSX PEAJIbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE IPH PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBnle uccieaoBaTe/IbCKHeE AeCTBUSA:

BJIaJICTh HAaBBIKAMU Y4YEOHO-HCCIIEIOBATEIILCKOM M MPOEKTHON JEeATENbHOCTH,
HaBbIKAMU pa3penieHus mnpobiieM, 00J1aaTh CIHOCOOHOCTBIO U TOTOBHOCTHIO
K CaMOCTOSTEIBHOMY IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHUS,

VICIIOJIB30BATh PA3JIMYHBIE BUJIbI IESITEIBHOCTH 110 ITOJIYUYEHUIO HOBOT'O 3HAHUS, €TI0
UHTEpPIpETalU, MPeoOPa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJOTHEH,
KJIFOYEBBIMU MOHATUAMHU U METOAMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIIbHON IEITEILHOCTH
Y )KU3HEHHBIX CUTYalHSIX;

BBISIBJIATh PUUYMHHO-CJIEJCTBEHHBIEC CBSI3U U AKTYaJIU3UPOBATh 33/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs, HAaXOAUTh APTYMEHTHI ISl JOKA3aTEIbCTBA CBOMX YTBEPKICHUH,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4yu PEe3yJIbTaThl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISTH II€JICHANPABICHHBIHN MOMCK MTepEeHOCca CPEACTB U CITOCOOOB JIEHCTBHUS
B MpO(ECCUOHANBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TMO3HABATEIBHYID M MPAKTHYECKYIO 00JIacTH
KUZHEJEATEIIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE UJIEH, NIPEIJIAraTh OPUTHHAJIBHBIC IOJIXOAbI U PELUICHUS, CTABUTh
npoOJieMbl U 3a/1a4d, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ undpopmanmeii:

OPUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHKAX HWHMOpMauu (TEKCTe y4eOHOTO
0COOUsI, HAYYHO-TIOMYJISIPHOM JINTepaType, OMOJOTHISCKUX CIIOBAPSAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MdaHHbIX, B HHTepHeTe), aHanM3upoBaTh HUHMOpPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUSI, KPUTHUECKH OIEHUBATH €€ JJOCTOBEPHOCTh
Y HEMPOTUBOPEUUBOCTD;

(bopMyIMpOBATH 3aMPOCH] U MPUMEHSTh PAa3JIMUYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
Oounonornyeckoi nHGOPMAITIHN, HEOOXOIUMOM JIJIsl BBITIONHEHUS YIeOHbBIX 3a/1a4;
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npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY AaKTHUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (POPMY MPEACTABICHUS OMOJIOTHYECKON
uH(popManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIUIIBI, PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAYYHBIHN A3bIK B KAUECTBE CPEACTBA NPU paboTe C OMOIOTNYECKON
uHpoOpMalMel: TPUMEHATh XHMHYECKHEe, (PU3NYECKHEe M MaTeMaTHYeCKHe 3HAKU
U cuMBoibl,  (Gopmynbl,  abOpeBuaTypy,  HOMEHKIATypy,  HCIIOJb30BATh
U IpeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISIHOCTH;

BJa/IeTh HAaBBIKAMHU PACIIO3HABAHMSA W 3aIUUTHl MHPOpMALUH, UHPOPMALIMOHHON
0€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIe eiCTBUS
Oo0uenne:

OCYIIECTBJISITh KOMMYHHKAIIMM BO BcexX cdepax KU3HU, aKTUBHO Y4aCTBOBATh
B JUAJOr€ WM JUCKYCCHU TIO CYIIECTBY OOCYKJaeMoil TeMbl (yMEHHE 3a/JaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUSI OTHOCUTEJIBHO BBITIOJIHEHUS TpeJiaraeéMom 3aauu,
VYHTHIBATh WHTEPECHI M COTVIACOBAHHOCTH TIO3UIMN JIPYTUX YYACTHUKOB JIHAJIOTA
WJIU TUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeICcTBa  OOIIEHUS, TOHUMAaTh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CHUTYallUd, YMETh
CMSATYaTh KOH(JIUKTHI U BECTH IIEPETOBOPHI;

BJIQJCTh PA3IUYHBIMU CHOCOOaMU OOIIEHUS W B3aUMOJCHCTBHUS, IOHUMATH
HaAMEpEHUsl APYTUX JIOACH, MPOSBIATH YBAXKHUTEIBHOE OTHOIIEHHWE K COOECEIHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIh30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasI 1eSITEJbHOCTD:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIWBUAYAJIbLHOU pabOThI
IpU pelIeHUU OMOJIOrUYecKOor MPoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh PUMEHEHUS
TPYNIOBBIX (HOPM B3aUMOJICHCTBHS TPU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBHUI C YIETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEH KarKJIOTO WIeHA KOJUICKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM AEATEILHOCTH, OPTaHU30BBIBATh U KOOPJIMHUPOBATH
JNEUCTBHS 110 €€ TOCTHKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIIPEICIISITh POJIU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOIO0 yYaCTHHMKA KOMAaHJIbI B OOIIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBbIE MPOEKTHI, OIEHUBATh UJEW C T[O3UIUMUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYHCCTBIIATL ITIO3BUTHBHOC CTPATCTUYICCKOC IMOBCACHUC B PA3JIMYHBIX CUTyaAllUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIUAaTUBHBIM.

PeryjsiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIe JHeMCTBUA
Camoopranu3anus:

WCIIOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISIBICHHUS MPOOJIEM U WX PEIICHUS
B KU3HEHHBIX M YYEOHBIX CUTYaIIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUU I1€JIEBbI€ U CMBICIOBBIE YCTaHOBKH
B CBOMX JECHCTBUSX U MOCTYIIKaX MO OTHOLICHUIO K KMBOM MPUPOJIE, CBOEMY 310POBBIO
Y 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO  OCYIIECTBJISITh  MMO3HABATEIBHYIO JCSATEIBHOCTb, BBIABIISAThH
npo0JsieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaul B 0Opa3oBaTENbHOU
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJEMbI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHMpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUIA;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIH OTIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO HIMPOKOW SPYIUIMU B Pa3HBIX
0o0NacTsAX 3HAHWM, IMOCTOSHHO TOBBINIATH CBOM 0OOpPa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YILTATOB LEIIAM;

BJa/IeTh HaBbIKAMM ITO3HABAaTEIbHOM pe(IeKCUU KaK OCO3HAaHUS COBEpLIAEMbIX
JNEUCTBUM Y MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, UCIIOJIb30BATh
npueMbl peIeKcuu A OLIEHKH CUTYallH, BEIOOpA BEPHOTO PEIICHUS;

OLICHUBAaTh PUCKU U CBOECBPEMEHHO IIPUHUMATH PELICHUS [0 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U apIyMEHTHI IPYTUX IIPU aHAIU3€E PE3YyJIbTATOB IESATEIBHOCTH.

IIpunsaTHe ceds U APyrUx:
MPUHUMATH ceOsl, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
MIPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHAIU3€E PE3YyJIbTaTOB JACSTEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;
pa3BUBaTh CIOCOOHOCTH MTOHUMATh MUP C TTO3UIIMH JIPYTOro YeJIOBEKa.

IHPEAMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo 6uonoruu Ha 0a30BOM
YPOBHE BKIIOYAIOT crnenuduyeckue s yaeOHoro mpenmMera «buonorus» HaydHbIE
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3HaHWSA, YMEHHMI U CHOcoObl  JIEHCTBUH 1O  OCBOEHUIO, HMHTEpPIpPETALUU
U NpeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIBHOCTU MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHTyalUsX, a TaKXe B peaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ Ouosoruei. B mporpamme mnpenmeTHble
pe3yNbTaThl MPEACTABJIECHBI IO TOAAM O0yUYEHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbI
MHpa U HAy4YHOTO MHPOBO33PEHHUA, O BKJIAJE POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTMM, (YHKIHOHAIBHOM TIPaMOTHOCTH  YEJOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATH COJIEPKAHUE OMOJIOTMYECKUX TEPMHUHOB U MOHSITHI: KU3HBb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpAIllCHUE YHEPTUU), TOMEOCTa3
(camoperynsuus), ypoBHEBash OpraHU3alUsl *XUBBIX CHUCTEM, CaMOBOCIIPOM3BE/ICHUE
(penponykiusi), HaCAEACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHE U3Jaratb  OMOJOTHMYECKHE TeOopuu  (KJIETOYHasg, XPOMOCOMHAs,
MYTaIlMOHHAsI, LIEHTpaJIbHAs J0rMa MOJIEKYJIsipHOU Ouoniorun), 3akoHsl (I'. Menpaens,
T. Moprana, H.W1. BaBunoBa) u ydyenus (0 HE€HTpax MHOTOOOpa3Hsl U MPOUCXOKICHUS
KynbTypHBIX pacteHuit H.M. BaBunoma), ompenenarts TpaHHIbl WX MPUMEHUMOCTH
K )KUBBIM CUCTEMAM;

YMEHHUE BIJIAJIETh METOJAaMU HAy4YHOTO TIO3HAHUS B OHOJIOTHM: HAOJIOIECHHE
U OIMCAHME JKMUBBIX CHUCTEM, MPOLECCOB M SBICHUH, OPraHM3alus U IPOBEICHUE
OMOJIOrMYECKOro HKCIEPUMEHTa, BBIJIBU)KEHUE TUIIOTE3bl, BBIIBJICHUE 3aBUCUMOCTU
MEXIy MCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pEe3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOPU M 3aKOHOB, YMEHHUE JelaThb BBIBOJBI
Ha OCHOBAHWM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYUIECTBEHHbIE TMPU3HAKU BHUPYCOB, KJIETOK MPOKAPHUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IpoLIECCOB: OOMEHa BEIIECTB M TMPEBPAILEHUS SHEPIUM B KIETKe, (OTOCHUHTE3A,
IIACTHYECKOTO u ASHEPTEeTUYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO32,
Me€H03a, OIUIOAOTBOPEHUS, PA3MHOXKEHHS, HWHAMBUAYAJbHOTO DPAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yMEHUE TMPUMEHATHh TMOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHMS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUUISl IPUHATHSA NPAKTUYECKUX PELICHHUI B IOBCEIHEBHOW JKU3HU
C LIeJIbI0 0OecTieueHus 0€30MaCHOCTH CBOETO 3/I0POBbS U 3[I0POBbSI OKPYKAIOIIUX JIOACH,
COOJIIOJIEHHST HOPM TpaMOTHOIO TMOBEJAEHUS B OKPYXKaIOIIeH MNpUpOIHON cpene,
MOHMMAaHUE HEOOXOIUMOCTH HCIIOJIb30BAHUSA JIOCTHXKEHUN COBPEMEHHOW OHOoIoruu
1 OMOTEXHOJIOTUM ISl pallUOHATIBHOTO MPUPOJIONOJIb30BAHUS;
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yMEHHUE peliaTh 3JIEMEHTApHbIE NeHETUYECKUE 3aJja4yll Ha MOHO- U JIUTHOpPUIHOE
CKpEelIMBaHue, CIICTVICHHOE HacleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS TPU3HAKOB y OpPraHU3MOB;

yYMEHUE BBINOIHATH Ta00OpAaTOPHBIE U MPAKTHUYECKUE paboThl, COOJI0IaTh MpaBUIIa
pHu paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

yMEHUE  KPUTHUYECKH  OICHUBATh U  HMHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTHYECKOTO COJEPKaHuUsl, BKIIOYAIOIIYIO TICEBJAOHAYYHBIE 3HAHUSA U3 PA3NTUYHBIX
HMCTOYHUKOB (CpeJCcTBa MaccOBOM HH(pOpPMAIUM, HAYYHO-TIOMYJISIPHBIE MAaTepHAaJIbI),
ATUYECKUE AaCMEKThl COBPEMEHHBIX MCCJIEOBaHWA B  OHOJOTUH, MEIHUIIUHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHUCBMEHHBIE M YCTHBIE COOOIEHHUs, 00001as
OHoN0rHYecKy0 WH(GOPMAIIMIO W3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmnapat OMOJOTHH.

[IpeameTHble  pe3ysibTaTbl  OCBOEGHMsS  ydeOHoro mnpeamera  «buomorus»
B 11 KJ1acce 10KHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME HAYYHOI'O 3HAHMS
€CTECTBEHHbBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbI
MHUpa U HAyYHOTO MHPOBO33PEHMs, O BKJIAJ€ POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTMHM, (YHKIHMOHAIBHOM TIPaMOTHOCTH YeJOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEp:KaHHE OMOJOTMYECKUX TEPMUHOB W TOHATUN: BUI,
NOMyJisilKsl, TEeHO(QOHJA, SBOJIOLUMS, JBIXKyIIME CHiIbl ((aKTOpbl) 3BOJIIOLMH,
PUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHUJA000pa30BaHUE, HJKOJOTHUECKHE (HAKTOPHI,
AKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEAYLEHTHI, LENHU MUTAHUS, HKOJIOTHYECKas
nipamMujia, OMoreoleHo3, ornocdepa;

yYMEHHUE H3J1arath OMOJIOrMYecKkue Teopuu (3BojrouroHHas teopus Y. JlapBuHna,
CUHTETUYECKass TEOpUs DBOJIOLUMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxoactea K.M. bspa, depenoBaHusi TJIABHBIX HAIPaBICHUW W NYTEHW IBOJIOLUU
A.H. CesepuoBa, yuenust o 6uochepe B.M. BepHaackoro), onpeaensarb rpaHUIlbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIAJETh METOJaMU HAy4yHOTO IO3HaHWs B OHOJOTMU: HaOIOJIEHUE
U OINHMCAHHE >KMUBBIX CHCTEM, NPOLECCOB U SIBJIECHUW, OpraHU3alMs W MPOBEICHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIIBM)KEHHUE THIIOTE3bl, BBISIBICHUE 3aBHUCHUMOCTH
MEXAY HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX pEe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAy4YHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE J€JaTh BBIBOJBI
Ha OCHOBAHWM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIETATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALUN, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOTeOIEHO30B
Y SKOCHUCTEM, 0OCOOEHHOCTH MPOLECCOB: HACIIEICTBEHHON N3MEHYUBOCTH, €CTECTBEHHOTO
oT00pa, BUA000pa30BaHus, MPUCIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHUS SKOJIOTUYECKUX
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(GakTOpOB Ha OpraHM3Mbl, MEPEHOCA BEIIECTB MU MOTOKA JHEPIUU B IKOCHCTEMaX,
AHTPOIIOTCHHBIX M3MEHEHUN B HKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB
1 OMOTEOXUMHUUYECKHX ITUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJNyUYCHHBIE 3HAHUS I OOBACHEHUS OMOJOTHYECKHX
MIPOIIECCOB U SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C 1IeJIBI0 00ecTieyeHHs 0€30ITaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIUX JIIOICH,
COONIOICHUST HOPM TpPaMOTHOTO TOBEACHHUS B OKpYXAalollel MpHUpPOAHOIN cpene,
NOHUMaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUSA JTOCTHXKEHUN COBPEMEHHOW OHOJIOrHH
IS paliMOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh JJIEMEHTApHbIE OHOJOTUYECKUE 3aJlayH, COCTaBISATH CXEMBbI
MepeHOca BEIIECTB U YHEPTUH B HKOCUCTEMAaX (LIETH MUTaHuUs);

YMEHHE BBITIOJIHATH 1a00paTOpHBIE M MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YyMEHHUE  KPUTHYECKH  OIICHWBATh H  HWHTEPIPETUPOBATH  WH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOINIYIO TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IUYHBIX
UCTOYHUKOB (CpeICcTBa MAacCcOBOM HH(OpMAIUU, HAYYHO-MOMYJSPHBIE MaTepUaIbl),
paccMaTpuBaTh MIOOATBHBIE YKOJIOTUIECKUE TTPOOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOUIEHHIO K HUM COOCTBEHHYIO IO3ULUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
Ononornueckyro MHMOPMAILUI0 U3 HECKOJIBKUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
MOHSATUIHBIN arnmapat OHMOJOTHH.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe conepxkanue
/1 4acoB oOyJaronuxcs

y4eOHOTO IpeaMeTa

Tema 1. Buosiorus kak Hayka

YKUBOU IIPUPOBI

npupoAbl (HaboieHue,
AKCTIEPUMEHT, OTIFCAaHHE,
U3MEpEeHUe, KiIaccupuKaIms,
MOJICIIUPOBAHUE, CTATUCTUIECKAS
00paboTKa JTaHHBIX ).

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBs3u OUOJI0OTUH PackpriBath copepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUUECKIMU Y [IOHATHI: HAYYHOE MUPOBO33PEHUE,
U JPYTUMU €CTECTBCHHBIMHU HaYKaMH, Hay4YHas KapTHHa MHUpa, Hay‘—IHBIﬁ METOA,
dbunocodueit, peaurueit, STUKOM, TAIIOTE3a, TEOPHUA, METObI
ACTETHKOM U MpaBoM. Potb Orosioruu UCCICTOBAHMA.
B DOPMUPOBAHUH COBPEMEHHOI HAYTHOIH XapakTepu3oBaTh OHOJIOTHIO KaK HAYKY,
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX e MECTO M pOJIb CPEIH JAPyTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnars pa3aesnbl OMOJIOTUU
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU U3yUCHHUS.
Iopmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxxHENIIME OTPACIIH
H. K. Kounbuios, k. Yotcon u ®. Kpuk. | 6,6 norymeckux snanmii n 3a7a4H,
Tabnuywl u cxemwvi: «MeTObI TO3HAHUS crosme nepen 6uonorneii XXI B.
YKUBOU HPUPOIBD)

1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOM PackpriBaTh conepxaHre TEpMUHOB

Y MIOHATHUH: HAYYHBIA METOJI, METObI
HUCCIICJOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MMO3HAHUS )KUBOH MTPUPOJIBI: HAOIIOICHHE,
AKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

[Ipaktruueckas padora Ne 1.
«/cnonbs30BaHuE pa3InUHbIX METOJOB
IPY U3y4YECHUU OUOJIOTHYECKUX
00BEKTOBY

KJ1acCU(UKaLusi, MOJECIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JTaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

XKusble cuctembl (OUOCUCTEMBI)
KaK IpeJAMET U3y4eHUsI OMOJIOTHH.
OTnu4ane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBI.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMOCUCTEM: MOJIEKYJISIPHBIH,
OPTraHOUIHO-KJIIETOYHBIM,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUIOBOM,
SKOCUCTEMHBIN
(OMOTeoIIeHOTUYECKUIT),
OrOChEepHBIIL.

Hayxku, nzydaroniye 6uocucTeMsl
Ha pa3HbIX YPOBHSIX OpraHu3aliu.

PackpbIBaTh coJiep;KaHUE TEPMUHOB

Y IOHSTHI: CHCTEMAa, OHOJIOTHYECKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KHBBIX CUCTEM,
0OMEH BeIleCTB, PA3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IpaKUMOCTh,
AHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy JXKU3HU (OMOCHUCTEM).
XapaxkTepu3oBaTh MPUHITUIIBI
OopraHu3aIuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBHBIE CBOMCTBA
KUBOTO: €[IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHOKEHUE,
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JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, « Y POBHU
OpraHu3aINU KUBOU TPUPOIBD».
Mopens monekynsr JTHK

rOMeoCTa3, POCT U pa3BUTHE,
HACJICICTBEHHOCTh, HK3MEHYNUBOCTD,
ABOTIOIHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OpraHU3aIuU

Y CPaBHUBATH MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE MTPOLIECCHI,
MpoTeKarolme B OMocCucTeMax:

O0OMEH BEILIECTB U MPEBPAICHUE
HHEPruM, CAMOBOCIIPOU3BEICHHE,
CaMOpETyJIAIINS, Pa3BUTHE.

CoOmronath npaBusa 6€peKHOTO
OTHOIIEHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KkineTku. Boga
Y MUHEPAJIBHBIE COJTU

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE 3JIEMCHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammur: «PactipeneneHue

XUMHYECKHUX DJIEMEHTOB B HEXKMBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHUI: AJIEMEHThI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaIbHbIEC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIECTBA.

JloKa3pIBaTh €MHCTBO 3JIEMEHTHOT'O
COCTaBa KaK OJJHO U3 CBOMCTB KUBOTO.
Pacnipenensite XuMHUYECKHE 3JIEMEHTHI
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npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMOJEKYIBI BOABD)

I10 rpyuiiaM B 3aBUCHMOCTHU

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPTaHU3MC; XapaKTCPHU30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISABISTH CBS3b MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHYCCKOI'O
COCIUMHCHUA U €T0 q)YHKIII/I}IMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. U TIOHSTHIL: OEJIKU, TOJTUMEDHI,
HezameHnMble 1 3aMeHUMBbIE MOHOMEPBI, AMUHOKHUCIIOTHI, IENITHIHAS
AMUHOKHCIIOTH. AMHHOKHUCTIOTHBIH CBA3b, MOJUIENTU], IEHATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI Xapaktepu3oBaTh O€IKH KakK KJ1acc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpraHUYECKUX COECIUHEHUN;
TPETUYHAS U YCTBEPTHYHAS CTPYKTypa). | KJIacCU(YUIUPOBATH UX I10 CTPOECHUIO
XHUMHUYECKHE CBONCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILISIPHBIC OCIKH),
buonoruueckue GyHKIMH OETIKOB. MEePEUUCIIATh U XapaKTepU30BaTh
Jemoncmpayuu: (GyHKIIUU OCIKOB
Tabnuywvl u cxemwl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBOH MUKPOCKOIIL,
MUKPOIPENapaThl
3.3 | ®epMeHThI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiep>kaHre TEPMUHOB
OuosornyecKue KaTajau3aTophl. Y TIOHATHI: PEPMEHTHI, AKTUBHBIH IIEHTD,
KaTaJIM3aTOPBI CrtpoeHue epMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas CelU(PUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTsl. BuramuHsi.
Otnuuust pepMeHTOB

Ko(epMeHThI, OeTTKI-aKTUBATOPHI
1 OCJIKU-UHTUOUTOPHI.
Yka3bIiBaTh OTIUIHS (PEPMEHTOB

33



denepanbHas padodas nporpamma | buosorus. 10-11 kimaccel (6a30BbIi ypOBEHB)

OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHHE
dbepmeHTay.

Obopyodosanue.: 000pyI0BaHUE

JUTSI TIPOBEJICHUST HAOJIOICHUH,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bI

WM KaTaias3bl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATDH POJIb (PEPMEHTOB

B ()YHKIIMOHUPOBAHUU JKUBBIX CUCTEM,
B IIPOMBIIIUIEHHOCTH, B MEJIUIIMHE,

B MOBCEIHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYTieBoibl: MOHOCaxapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue GyHKIIUN YTIIEBOOB.
JIumuapl: TPUTTUTIEPUIBI,
dbocdomunubl, CTEpOUIBI.

IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yriieBoJI0B, OEJIKOB

Y JINMUJI0B KaK HICTOYHUKOB SHEPTHUH.
Jemoncmpavyuu:

Tabnuywl u cxemol. «YTIAECBOIBI,
«JInmmaeny.

PackpbiBath coniepkaHie TEPMUHOB

Y TIOHSTHI: YTJIEBOIbI, MOHOCAXapH/IbI,
JMcaxapu/Ibl, TIOJTUCAXapHIbI, TII0K03a,
prbo03a, 1e30Kcupudo03a, caxaposa,
JAKTO3a, MaJbT03a, LIeJITI0I03a
(k1eTyarka), Kpaxmal, IITUKOTeH;
JIUTINJIBI, TPUTTULEPUIbI (GKUPHI, Macia),
dhochomunuabl, CTEpOUIBI.
XapakTepu3oBaTh YIJIEBO/IbI,

JUTUBI KaK KJIACC OPTaHUYECKHUX
COCIMHCHUU.

KnaccudummpoBars yrieBoabl U JIATTHATBI
M0 CTPOEHUIO; EPEUUCIIATh PYHKIIUU
YTJIEBOJIOB U JIUITHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHUM,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku u300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, JTUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIIOT. CTpoeHue kucnora (JJHK), pubonyknennonas
u pynkuuu JJTHK. Ctpoenue u pyukuu | kucnora (PHK), nykneorns,
PHK. AT®: crpoenue u pyHKIHUN. IIOJIMHYKJICOTUAHAS LEIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpuk, ¢dbyukuu IHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HaCJIEICTBEHHOW UH(OPMAIIUH); BUIBI
Tabauywl u cxemvi: PHK (unopmanionHasi, TpaHCIIOpTHAS,
«Hyxneunossie kuciotsl; [JHKY, pubocomanbHas); ageHo3uHTpudocdar
«buocunres 0enkay, « CTpoeHue (AT®D), makposprudeckas CBs3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHMCJIOTBI KAK XUMUYECKHE COCITUHEHUS
MUKpOIpenaparbl Y HOCUTEJIA HACJIEACTBEHHOM
MH(OpPMALIUH.
OtMmeyaTh 0COOEHHOCTU CTPOCHHUS
MoJieKyJ1 HykJIenHoBbIX kuciot (JHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOECHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | ctopus u meTojibl [{utonorus — Hayka O KJIETKE. PackpriBath cozepxaHue TEPMUHOB

U3YYEHHUS KIIETKU.
Kiterounas teopus

Kiterounas reopus — npumep
B3aUMOJCHCTBUS UAEH U (PaKTOB

Y TIOHSTHUI: KJIETKa, IUTOJIOTUS;
PacKpbIBaTh COAEPIKAHUE MOJIOKEHUI
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B HAyYHOM ITO3HAHUH.
Mertoabl U3ydyeHus KIETKH.
Jemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. Ulnetinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPHHU.

[lepeunciarh U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHHE
KJIETOK U TKaHE)

3.7

Kierka
KaK I1eJIOCTHAas
JKHBas CUCTEMA

KieTka kak 11es10cTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»Has MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
AYKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oco0eHHOCTH CTPOCHHUS
MIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuii. CtpoeHue
JYKapUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYHS PACTUTEIBHOU, JKUBOTHOM

U rpulHO# KiteTku. [loBepXHOCTHBIE
CTPYKTYpbI — KJIETOYHAsI CTEHKA,
TJIMKOKATTNKC, UX (PYHKITUH.
[TnazmaTudeckasimeMOpaHa,

PackpeiBaTh coaep:kaHue TEPMUHOB

Y TIOHSTH: KJIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TuiazmanemMma), TITHKOKAIIMKC,
TPaAHCIOPT BELIECTB (MaCCUBHBIH,
aKTUBHBIN ), DHAOLUUTO3 ((haromuTo3s,
MUHOLIUTO3), 9K301IUTO3, KJIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MeX1y cO00i
HYKapUOTHUYECKUE U MPOKAPUOTHYECKUE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
’KUBOTHBIX, paCT€HUI 1 rpudoB
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ee CBOICTBa U (PYHKIIHUH.
Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHHUE
AYKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOU KIIETKW.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKON
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OpTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUIA

v miactud. Bunpl mmactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxirouenus. Anpo — peryisaTtopHbIn
LEeHTp KIeTKU. CTpOCHHUE siipa: sjiepHast
000J104Ka, KapuoIjiazma, XpoMaTHH,

PackppIBaTh copepkaHrie TEPMUHOB

Y TIOHSITHIA: ITUTOTIIa3Ma, OPTaHOM/IHI,
sHom1azMarudeckasceTs (I11C),
anmapat [ oJIbKu, TH30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIACTHI, JISUKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
1EeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, siIepHast
000J109Ka, KapuoIjia3Ma, XpOMaTHH,
SITPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 110 U300pakKeHUAM

¥ Ha MUKpOTIpernaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 2. «M3yuenue
CTPOCHUSI KIIETOK PACTEHHI, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHUEN

KJIACCU(DUITMPOBATH OPTaHOU/IBI

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0JTHOMEMOpaHHbIE,
IByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OMKCHIBATH (PYHKIIUU KAXKIOTO
OpraHouja B KJIETKe.
XapakTepu30oBaTh KJICTOYHOE SIPO KaK
MECTO XpaHEeHHsI, epenayn (yaBOCHUE
XpOMOCOM) U peanu3aluu
(TpaHCKpHILIKS) HACIEACTBEHHON
uH(pOpMaIIUHU KIETKH.

[lepeuncnsiTh 1 OMUCHIBATH KOMIIOHEHTHI
a5pa 1 ux QyHKIINH;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U JKUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TpaHCIIOPTa BEUIECTB B KJIETKE

HToro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbIBaTh cojiepkaHrie TEPMUHOB
[Inactnyeckui Accumuitsinus (TIacTUYeCKUi 0OMEH) Y TIOHATUH: OOMEH BEIIECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUUYECKUM MpeBpalleHne YHEPTun (MeTaboIn3M),
XeMoCcuHTEe3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMUJISIINS, TUTACTUIECKUN OOMEH,
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npolecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B [IOHMMAaHUH MeTaboau3ma. Tumsl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmenTos
B OOMEHE BEIIECTB U MPEBPAICHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddpekTuBHOCTH POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCUHTE3 U CIIOCOOBI MOBHIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpavyuu:

llopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XIJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITNS, SHEPTETUUECKUI OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUYNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIIME B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyna ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A;
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emIle

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUecKuii 0OMEH B KIICTKE.
Pacmienienue BemecTs, BBIJCICHHE

U aKKyMYJIMPOBAaHHE SHEPTUU B KIIETKE.
DTansl SHEPreTHIECKOro oOMeHa.
['mukonu3. bpoxkeHnuen ero BUbl.

PackppiBath copepkaHue TEPMUHOB

U MOHSATUIN: DHEPreTUYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEeHNE,
CIIUPTOBOE OPOKEHUE, OMOJIOTHYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHUE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauywvl u cxemol: « TUMBITATAHUS,
«MeTabomm3my», <K MUTOXOHIPHS,

«JHepreTUYecKul 0OMeH»

TUCCUMUIIATIHUS, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEIECTB

Y TIpeBpaIlleHUe SHEPTuu (METa0b0IM3M)
KaK OJIHO UX CBOMCTB HBOTO.
[TepeunciaTh 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuatek TunEl 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBI

U TeTepOTPOHBIIA.

OnucheIBaTh 3TAIBI SHEPTETUUECKOTO
oOmeHa (TOArOTOBUTEbHBIM,
OECKUCIOPOIHBIN, KUCITOPOIHBIH)

Y CPaBHHMBATh UX MEXKY COOOMH.
XapakTepru30BaTh PEaKIUH TITHKOJIN3A,
OpOKEeHUSI, KJIETOUYHOTO JbIXaHUS;
BBISIBIIATH PUYMHHO-CJICACTBEHHBIC
CBSI3U MEXKTY TJIUKOJIU30M, KJIETOUHBIM
IBIXaHWEM U CUHTE30M MOJIeKyJT ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reHeTudeckoi nupopmauu
B KJIeTKe. | eHeTHUeCcKU KO HUero

PackpriBaTh coniepxaHre TEPMUHOB
U TOHSTHUN: T'eH, TCHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKO/IOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCISAIUY.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyet u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunres Oenkay, «Permukanms JTHKy,
«I'eHeTHYECKHUM KoY.

Obopyodosanue: MOEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«buocunTes 6enka

pubocoma, ieHTpabHas JoTMa,
MOJIEKYJISIpHAst OUOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJa (TPUTIIIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKIECHHOCTH, YHUBEPCATHLHOCTD,
HETEePEKPHIBAEMOCTh, HEITPEPHIBHOCTB ).
OnuceIBaTh ATANbl peaTn3aluu
HaCJIEICTBEHHOW MH(OPMAIUU B KIIETKE.
CpaBHUBaTh PeaKMd MATPUIHOTO
cuntezamoiiekyn PHK u Genka B kieTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMBbI )KU3HU — BUPYCHI.
Hcropwust OTKpBITHSI BUPYCOB

(. W. ViBanoBcKkwii).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
uKJa BUpycoB. bakrepuodaru.
bone3nu pacreHnit, )KUBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummyHonedunura uesoBeka
(BUY) — Bo30yauTenb

CIIM[a. OOpaTHast TpaHCKPUIILKS,
peBepTasza u MHTerpasa.
[Tpodunaktrka pacnpocTpaHeHUS
BUPYCHBIX 3a00JIEBaHUIA.

PackpriBath conepxaHue TEPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcuj, bakrepuodar, BUpYyC
uMMmyHoaeduiTa yenoseka (BUY),
OHKOT€HHbBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (OPMY JKU3HH;
0COOEHHOCTH CTPOCHUS

U )KM3HEIeATEeIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HCHHBIN ITUKI BUPYCOB
UMMYHOJE(PHUIINTA YETOBEKA; pa3InyaTh
Ha pucyHkax BTM ((Bupyc Tabaunou
MO03auKu), bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: J1. . IBaHOBCKHIA.
Tabauyvt u cxemwvi: «BUpyCh»,
«bakrepuodarny; «CtpoeHue

1 >ku3HeHHBbIN nukia Bupyca CITNda,
OaxTepuodaray.

Obopyodosanue.: MOJENb CTPYKTYPhI
JHK; MmarauTHas MOJe/Ib-aNIMKAIIs
«CTpoeHUE KICTKI»

OO60CHOBBIBATH U COOJIIOIATH MEPHI
npo(UIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3200JI€BaHUI
(pecniupaTopHBbIe, KEITYA0UHO-
KHILEYHbIE, KJIICHIEBOW 3HIIE(ATUT,
BUY-undexus)

Htoro yacos 1o teme 6
Tema 5. PazMHOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, WK )KU3HCHHBIA UK | PacKkpbIBaTh COJIepikaHHEe TEPMUHOB

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Ipoueccsl, mpoTekaroiue B UHTEpPase.
Pennukanus — peakuys MaTpU4IHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ Ha0OpbI. XpOMaTHU/IBI.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iponecchl,
IPOUCXOIAIIME HA PA3HBIX CTAAUSIX
MUTO3a. BUOJOTHYECKUI CMBICII MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
anomnTo3.

W TIOHATHM: KJICTOYHBIN ITUKII,
uHTepdasza, peayrimKaims, XxpoMocoma,
KapUOTHII, TAIUIOWIHBIN, TUTIION AHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HESHHBIN ITUKJT KJIETKU,
MEPEUYUCTISATh U XapaKTepU30BaTh
MEePUO/Ibl KIETOYHOTO 1UKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIE€ Ha0OPHI KJIETOK.
CpaBHUBATh CTa MU MUTO3A.

Paznuuars Ha MUKponpenapaTax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moaens JIHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kaproknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnwie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHne MuTo3a B KJI€TKax
KOHYHMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHE
OJIHO- I MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTUBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHUE
OpraHU3MOB, €0 3HAUYCHHE
JUISICENIEKIIU .

[TosmoBo€ pa3MHOXKEHUE, ETOOTINYUA
oT O€eCII0JIOrO.

PackpeiBath copepkaHue TEPMUHOB
Y TIOHSITU: PA3MHOXKEHUE, KIIOH,
MTOJIOBBIC KJICTKH (raMeThl),
SULEKIIETKA, CIEPMATO30U 1, 3UT0TA,
JelICHHUE HaJBOEC, IIOYKOBAHUE,
CHIOpYJISIHS, (parMeHTaIus,
BETreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTIbIJICHHE,
JIBOMHOE OTJIOJIOTBOPEHUE, TIOJIOBBIC
’KEIIe3bl, CCMCHHHKH, TMUHUKH,
OILIOZIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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JHemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIUJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXXEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaYCHHE OECTOJIOTO

1 TIOJIOBOTO CITIOCOO0B

Pa3MHOKCHHSI.

Boienars BuabI O€coaoro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3H
Mexay popmamu u cocodamu
Pa3MHOXEHUS, U UX OHOJIOTHIECKUM
3HAYEHUEM.

Brnanets npremMamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKTepru30BaTh MOJIOBBIC KIICTKH:
STUTICKJICTKH, CTIEPMATO30H/IbI;
BBISIBIIATH OCOOCHHOCTHU

HUXCTPOCHHUSI

5.3

Meiios

Meiios. Ctaguu meiio3a. [Ipoueccsi,
IPOUCXOJIAIIME HA CTAIUSIX MEi103a.
[ToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHUE KISTKI,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHuTHasi MOJEIb-anIlIuKAIUs
«JleneHue KIeTKM»

PackpeiBath copeprkaHue TEPMUHOB

U TIOHATHM: MEH03, KOHbIOT AU
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MEHO03 Kak CIIoco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
10 CTaJusIM; CPABHUBATH CTAJINU MeH03a
Y MHUTO3a.

Paznuuathk Ha pUCYHKax CTaguu Meno3a;
PacKphIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — nporecc 06pa3oBaHus PackpbiBaTh cosiep>kaHlEe TEPMUHOB
U pa3BUTHE MTOJIOBBIX KJIETOK YKUBOTHBIX. Y MTOHSITUI: TaMETOTeHE3, CIEPMATOreHE3,
MTOJIOBBIX KJIETOK. [TonoBekle Kemne3bl: CEMEHHUKHU OOT€HE3, CIEPMATO30M /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SUIIEKIIETKA, OJISIPHBIE TEIbIA.
MTOJIOBBIX KJIETOK — FraMeT (CepMaTo30M I, | XapakTepu3oBaTh OCOOEHHOCTH
SIMIIEKIIETKA) — CTIEpMaTOTreHE3 raMeToreHe3a y *UBOTHBIX U €T0 CTa/IUH;
u oorene3. OCOOEHHOCTU CTPOCHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OTIMCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30U/I0B. MIPOIIECC UX PA3BUTHUSI.
OmnonorBopenue. [lapTeHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jemoncmpayuu: OnuceiBaTh OIIOIOTBOPEHUE,
Tabauywt u cxemor: «IIpsmoen HepsiMoe | OMOJIOITMYECKOE 3HAUECHUE
paszBuTHe, «I'ameToreHes OTIOAOTBOPEHUS
y MJICKOTIUTAIOUTUXHU YEJIOBEKaY.
Obopyodosanue: MoJeIb MeTa(azHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CrepMaTo30U/IbI
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuvie u npakmuueckue
pabomol:
JlaGoparopHas padota Ne 4. «3yuenue
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coep:KaHie TEPMUHOB
pa3BUTHE OMOpHOHANTBHOE Pa3BUTHE Y TIOHSITUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHU3MOB (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpoOJIeHKE, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6y1actysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOpBkI, CIIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvl u cxemovl. «OCHOBHbBIE CTAIUU
OHTOreHe3a», «IIpsmoe u Henpsmoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJia, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMYMHOYHOE); MeTaMop(do3,
Meracropa, MHKPOCIIOpa, MbUTBIIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JBOMHOE OIJIOJJOTBOPEHHUE.
Onpenensartsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMax

Y TperapaTax U OMUCHIBATH MPOIIECCHI,
MIPOUCXOISIIIINE HA KAXKJIOM JTarle.
CpaBHMBATh MEPUOJIBI OHTOTCHE3A;
MPsIMOE U HETIPAMOE (JTMYMHOYHOE)
MOCTAIMOPUOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOP/IOBBIX.

OOBIICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHUIATEITFHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeloBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTUTOIOTBOPEHMS y IIBETKOBBIX
pacTeHuit

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofiepKaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pons nuronoruu u sSMOpHoaorun Y TIOHSTHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU F'eHETUKU. Bkiaz (dbeHoTHII, XPOMOCOMBI, AJIJICNIbHBIE T€HBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (anmnenun), rOMO3UrOTa, TE€TEPO3UTOTA,
B pPa3BUTHE T€HETHKH. METO/Ibl TCHETHKH | JOMUHAHTHBIN IPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, pelecCUBHBIN Mpu3HAK (TEH), YrcTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUS, THOPUL.
TE€HETHUYECKUN ). [lepeuncrarb U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHM, MOJIEKYIJISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM. | TCHETUYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE TPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosb30BaThHCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopydosanue: MOJI€Tb- ANITITUKALIUS JUISL 3aIIMCU TEHOTUITNYECKHUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHHUS
repoapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHMUS PackpbIBaTh cofiep:kaHue TEPMUHOB
HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSATUIN: MOHOTHOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBanue, (eHOTUITMYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us rpynIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyieHus. [IpaBusio | YucThie TUHUM, JOMUHUPOBAHUE TEHOB

AOMHWHUPOBAHMA. 3aKoH pacCHICIVICHUSA
IMPU3HAKOB. ['mmoTtes3a 4YuCcTOTHI ramerT.
ITonHOEM HEmoaHOE AOMHWHHUPOBAHKC.

(mOJTHOE, HETOIHOE), PaCLIEIVICHHE
B IIOTOMCTBE.
OnuceIBaTh METOJIMKY MPOBEICHUS
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JHemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LUTOT€HETUYECKAsi OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHUS OJIHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBaTh conep:kaHue 3aKOHOB
€AMHO00pa3usl THOPUAOB IEPBOTO
ITOKOJICHUS U 3aKOHA PACILCIUICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpelIuBaHus, OObACHSITH €T0
[IHUTOJIOTUYECKHE OCHOBBI U PEIIATh
TEHETUYECKUE 3aaUn

Ha MOHOTHOpPUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS .
Obopyodosanue: MOJIEIb- alTUIUKAIIUS
«JlurubpuiHoe CKpenBaHue)

PackpbiBaTh cojiepkaHU€ TEPMHUHOB

Y TIOHSATHUM: TUTUOPUIHOE CKPEIIMBAHUE,
aHAJIM3UPYIOIIEE CKPEIIMBaHUE.
OmnwuceiBaTh onbITH I'. MeHaens

10 U3YUYEHHIO HACJICAOBAHUS IBYX Iap
MPU3HAKOB Y TOPOXa MMOCEBHOTO.
PackpsIBaTh coziepkaHue 3aKOHa
HE3aBUCUMOTOHACJIEAOBAHUS TPU3HAKOB.
IIpumeHsaTs MaTEMaTHYECKUN pacyeT

C TIOMOUIBI0 METOJA MEPEMHOKECHUS
BEPOSITHOCTEH M 3aMHUCh C MOMOIIBIO
(hCHOTHIMMYECKUX PAJTUKAIIOB
paclIeIIEHUs] TPU3HAKOB Y MOTOMKOB
10 (PEHOTHUITY U TEHOTHITY.

3anuchiBaTh CXEMbl JTUTHOPUJIHOTO
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CKpCIIUBAaHUA, O0OBACHATH €TI0
IMUTOJIOTNMYCCKHUEC OCHOBLI U pCIIATh
I'CHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCUIMBAHHUC

6.4

CueruieHHOE
HACJIEIOBAHUE
MIPU3HAKOB

CueruieHHOE HAcJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerjiecHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Merosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MAKponpenapar
«dpo3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIL,
Mopenb-anmnkanus «llepekpect
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIIUBaHUS

PackpriBaTh coneprkanne TEPMUHOB

Y IIOHATUM: CLICTUICHHOE HACJIEOBAaHUE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOpPraHu/a.

HaspiBaTh OCHOBHBIE I1OJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HacneacTBeHHOCTH T. Moprana;
pPacKpbIBaTh COJIepKaHUE padOThI

T. Moprana 1o ClueruieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUS CUEIJIEHNS MEK 1y TEHAMU.
3anuchIBaTh CXEMbI CKPELMBAHUS

IIPY CLCIICHHOM HACJIEI0BAHUH,
OOBACHSTH NPUUMUHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATh YACIIO IPYIIII
CLEIJICHUS TEHOB; PEIIATh TEHETUYECKHE
34144 HA CLICIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'enernka nona. XpoMocoMHOE PackpbIBaTh cofiepKaHue TEPMUHOB
Hacnenosanue OIIpEeNEICHHE TOJIa. AYTOCOMBI Y TIOHATUI: XPOMOCOMHBII Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | ayTOCOMBI, IIOJIOBBIC XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM U IeTepPOraMeTHbIE OPraHU3MBI. TOMOT'aMETHBIN 1101, FETEPOraMETHBIIH

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | ITOJI, CLEIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C MOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOTMUECKUE OCHOBBI
Ilopmpemuwi: I'. Menaens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MAa ONPEAECIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuywl u cxemvi: «I'eHeTHKa 1onay, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJIEJOBaHMs IPU3HAKOB, CLEIIIICHHBIX
CLICTUIEHHOTO C ITOJIOM», «KaproTunsl Y HE CLEIIEHHBIX CIIOJIOM. PemaTth
YeJIOBEKA U KUBOTHBIX» IeHETUYECKUE 3a]a4X Ha HACIICJOBAaHUE
CLICTUICHHBIX C I10JIOM ITPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3MeHunBOCTh. BHIbI H3MEHUNBOCTH: PackpriBaTh copepkaHue TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAs U HACJIEJCTBEHHASI. Y TIOHATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Pounb cpenbl B HEHACIEICTBEHHOM HACJIECTBEHHAs! U3MEHYHUBOCTD,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapuallMOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEAKLIUH.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,
MOAU(PUKAIIMOHHAS U3MEHYHBOCTb,
BApUAIIMOHHBIN psiji, BApHAHTA,
BapuallMOHHAsl KpHBasl, MPU3HAK,
HOpPMAa PEAKLNH, KOJINYECTBEHHBIE
Y KQUECTBEHHBIC MTPU3HAKH.
KnaccuduimpoBats BUIbI
M3MEHYMBOCTH U BBISIBIISITH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHYMBOCTHY, «MoaudukarmonHas
U3MEHUYHBOCTBY.

Jlabopamopnwle u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 6. «3yuenue
MO (PUKAIIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHHUE BapUALIMOHHOTO psJia

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

1 OOBSCHSTH €€ 3HAaUCHHE

TUTSl OPTaHU3MOB.

PaznuyaTh KOJIMYECTBEHHBIE

Y KQUECTBEHHBIC NIPU3HAKH; CTPOUTD
BAPUALIMOHHBIN psiJl, BAPUALIMOHHYIO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHHE
MpU3HAKa

6.7

HaCJ'Ie,IICTBGHHa}I
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Krnaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa ¥ NpUYUHBI MyTaLUN.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. U1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAs

PackpriBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
M3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYMBOCTb, MyTAallUOHHAS
U3MEHYUBOCTb, MYTaHT, MyTallMH:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYMBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHX PSIIOB

B HACJI€JICTBEHHOW U3BMEHYMBOCTHU

H. . BaBuiioBa u 0OBICHSTH €ro
3HAUYCHUE ST OMOJIOTHH U CEJICKITUH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTalUH.

OOBSICHATH IPUYMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.
Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «Jpo3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHuBaTh BUbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
WU3MEHYMBOCTH, UCTOUHUKHU MYTareHOB
B OKpY:Karoieu cpejie (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU M.
CoBpeMeHHOE OIpe/ieSICHUEe TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
0ose3an. ComaTH4YeCKue

Y TCHEPATUBHBIC MyTallUH.

PackpriBaTh cofepkaHUE TEPMUHOB

Y TIOHSTHIA: KAPUOTHIT YEIIOBEKa,
[IUTOTEHETHUECKUN METO/I,
TeHEAIOTUIECKUI METO/I, POAOCIOBHEIE,
OJM3HELIOBBI METO/1, HACIICCTBEHHBIE
Oomne3Hu: (MOHOTEHHBIE,

C HACJIEACTBEHHOU
PEIPACIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnsiTb 0COOEHHOCTH U3yUEHUS
TCHETHKH YEJIOBEKA; IPUBOIUTH
MPUMEPHI HACJIEICTBEHHBIX O0JIe3HEeH
Ye0BeKa, XapaKTepPU30BaTh METO bl UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUCHUE
MEIMKO-TE€HETHYECKOTO

52



denepanbHas padodas nporpamma | buosorus. 10-11 kimaccel (6a30BbIi ypOBEHB)

CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKUX
OonesHei. Meauko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHI YEIIOBEKA.
Jemoncmpayuu:

Tabauyvr u cxemot: «HacnenoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiicHHE M aHAIN3 POIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHUSI.
BbIABISTH ¥ cCpaBHUBATH MEXIY COOOM
JOMHHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YeJI0BeKa.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8

Tema 7. Cejiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH

7.1 | Cenexuus Kak HayKa 1 Cernekuust Kak HayKa U Mporiecc. PackpriBaTh comepkaHue TEpMUHOB
U Ipolecc 3apOKACHHUE CCIICKIIMUA U JOMECTUKALMA. | U IMOHSATHI: CEJEKIUs, COPT, IIOPO/Ia,

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

L{eHTpBI NPOUCXOKIACHUSA JOMAIIHUX
KUBOTHBIX.

Coprt, mopoja, mramm.

HITaMM, TOMECTHKAIIHS,
WIN OJTOMAlTHUBAHUE, [IEHTPHI
MHOT000pa3us ¥ MPOUCXOKICHHS
KyJbTYPHBIX pacTeHHI

U JKUBOTHBIX, THOPUIU3AIIHS,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAITHUX )XKUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TII00B

Y KOPHEIUIOJ0B IUKUX (PopM 1
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHbIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

O IIEHTPAX MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3BIBATH UX MECTOIMOJIOKEHUE
C OYaraMu BO3HUKHOBEHUS IPEBHENIIINX
[UBHIA3AIUH.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, TOPOABI JOMAITHUX
KUBOTHBIX U UX JTUKUX IIPEIKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUNA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpUMHT. Yucras TuHUS.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
ruOpuaAn3aIys U eeyCIexu.
HckycCTBEHHBIM MyTareHes3  Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbIi 0TOOP, THAMBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOJACTBEHHOE
CKpeNIMBaHNe, YHCTasl IMHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpEITUBaHUE,
VCKYCCTBEHHBIA MYyTarcHes,
noymrutonipl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y UHIUBUYAJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

Y OTJAJICHHOM ), CHOCOOBI MOTy4EHUs
MOJIUTIIIOU/IOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: . B. Muuypum,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywvt u cxemor: «OTHaTCHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnwle u npakmuueckue
pabomot:

Okckypeusi «OCHOBHBIE METO/IbI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENILHBIA Y4aCTOK

WJIU TETTHYHOE XO3SIMCTBO)

[TpuBOAUTE MPUMEPHI JOCTUKECHUN
CEJICKIIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAsA MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOAYKTUBHBIX

PackpriBaTh conepkanue TEpPMUHOB

Y TIOHSITUI: OMOTEXHOJIOTHS, KJIETOYHAs
WHXCHEPUS, TCHHASIMHKECHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranu3Mmsbl, ' MO (renetudecku
MOAU(UITIPOBAHHBIE OPTAaHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOACTBA, OCHOBHBIC
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKHE TTPOOIEMBI.
I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyst u cxemvi: «OOBEKTHI
ouoTexHoJorun», «Knetounsle
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

TOCTIKECHUSI OMOTEXHOJIOTHHU B 00J1aCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
Y METUITUHBI.

[lepeuncisiTh U XapaKTEpPU30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOWHKEHEPUH.

OO0cyXaTh SKOJOTUYECKHE
U ATUYECKHUE aCIEKThl HEKOTOPBIX

HUCCIIECIOBAHUN B 001aCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOT'O OILIOJOTBOPEHHS,
HaIPaBJICHHOTO W3MEHEHHUS TeHOMA

1 CO3/IaHUsI TPAHCTCHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC
HaumenoBaunue
Ne KommaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB oOydJaronuxcs

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomronys 1 METOBI

€€ U3YUYCHHUS

1

[IpeanocbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHON TEOPUHU. DBOJIIOLIMOHHAS
TEOpUS U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTHU U JPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
IlaneonTonornyeckue:
MOCJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoacTBo

u paznuune dayH udiop MaTEpUKOB
U OCTPOBOB. DMOPHUOIOTHYECKHUE:
CXOJICTBaM Pa3IUyus SMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIMMEHTAPHBIE OpraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbiBath comepxaHue TEPMUHOB
Y TTOHSTUIN: DBOJIIOLINS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUIECKUE PSIBI,
BHJIBI-PHJIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apO/IBIIICBOTO CXO/ICTBA,
OMOreHEeTUYECKUH 3aKO0H,
TOMOJIOTUYHBIC U AHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHBI,
aTaBU3MBI.

[TepeunciiaTh OCHOBHBIC ATAIBI Pa3BUTHS
3BOJIFOLIMOHHOMN TEOPUHU.
XapakTepru30BaTh CBUACTECIIHCTBA
ABOJTIOIUU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYCCKHEC, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYECKHE.

[IpuBoANTH TIPUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIIOB.

[IpuBoUTh HOPMYJIMPOBKH 3aKOHOB
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METa0O0JMYECKUX MYTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. bap, D. I'ekkenb, @. Mroep.
Tabnuywvl u cxemol: «PazButue
OpPraHUYECKOro MUpa Ha 3eMJie»,
penbedHbIe TAOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopydosanue: dbuoreorpadpuyeckas
KapTa MUpa; KOJeKusa «DopMbl
COXPAHHOCTHU UCKOTAEMBbIX KUBOTHBIX
Y PacTEHUI»; BIIAKHbIE MPENapaThl
«Pa3BuTre Hacekomoro», «Pa3Butue
JISITYILKI

OMOreHETUYECKOTO 1 3apOJbIIIICBOTO
cXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBouonoHHas teopus Y. JlapBuHa.
[TpenmochlIKu BOSHUKHOBEHUS
JTapBUHMU3MA. [[BHXKYIINE CUTTBI
HBOJIIOLIUY BUJIOB 110 JapBuHY
(M30BITOYHOE PA3MHOKEHUE

IpU OTPaHUYCHHOCTH PECYPCOB,
HeolpeieNieHHas: U3MEHYUBOCTbD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYecKast TEOPUS SBOIOLUN

PackpeiBatTh coqepxkaHue TEPMUHOB

Y OHSTHUH: CHCTEMATHUKA, €CTECTBECHHBIN

Y UCKYCCTBEHHBII 0TOOD.
XapaKkTepu3oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIE UAEH, KOHLEILIUN

Y TEOPUH; CPABHUBATDH B3IJIAIBIHA BUJL

u sBomonuio K. Jlunnes, JK.b. Jlamapka,

Y. [apsuHa.
OuenuBars Bkiaja JIMHHEs B pa3BUTHE
CUCTEMATUKH U OOBSICHITH IPUHLIUIIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Tlopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapiipyTa nyTelmecTBUs
Y. JapBunay, «@opMbl 60pHOBI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApPHOI HOMEHKJIATYPHI.
XapaKkTepu30BaTh COACPKAHUE

Y 3HAYEHHE HBOJTIOLIMOHHON KOHUEIIINH
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE

U COLIMAIbHO-DKOHOMUYECKUE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOJIOLMOHHONW Teopuun Y. J/lapBuHa.
PackpsiBaTh coepkanre 3BOTIOIUMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEOIPEAEIEHHYIO U ONIPEACICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CYILLECTBOBAHHUE.

OnuceIBaTh MOJOKEHUSI CHHTETUUECKOM
teopuu dBomtonuu (CT3) u 0ObACHATD
ee 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYypa.
[Tommynsiuysa kak Kak
DJIEMEHTapHasI
€IUHNLIA BUAA

Muxkpososonus. [Tomymnsamus kak
€IMHHUIABUA U SBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
MuKpornpenapar «Jpo3oduna» (Hopma,
MyTalu GOPMBIKPBUILEB U OKPACKH
Tena), Mmojaenb-antunkanus «llepekpect
XPOMOCOM.

PackpriBath conepxaHue TEPMUHOB

Y TIOHSITHI :MUKPOABOJTIOITHS, BUI,
KpUTEPHUH BUA, apeat, TOMYJISIINs,
reHo(OHT, MyTaIli, KOMOMHAIITNH
T'CHOB.

XapakTepu3oBaTh BUJI KaK OCHOBHYIO
CUCTEMATUYECKYIO €UHUITY

U TIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Briaensats kpuTepuu BUIa
(Mopdonornueckuii, GU3NOJIOrMUESCKUH,
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Jlabopamopnvie u npakmuuecxkue
paoomowi:

JlaGoparopnas padora Ne 1. «CpaBHenue
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPUIO»

OMOXUMHYECKUH, TCHETUIYCCKHIA,
HKOJIOTUYECKUH, TeorpadudecKuii)

Y IPUMEHSTH KPUTEPUU ISl OIUCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOIMYJISLNI0 KaK
CTPYKTYPHYIOEUHUITLY BUJIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTYypa

1.4 | JIsmxymye CUibl JBroxyuiye cuiibl ((akTophl) 3BOJIONMU | PackpeIBaTh cojiepyKaHHE TEPMUHOB
(ameMeHTapHbIe BHUJIOB B IpUpojie. MyTallMOHHBIN Y TIOHATHUI: KOMOMHATUBHAS
(baKkTOpbI) FBOTIOLINHI npoIiecc 1 KOMOMHATUBHAS W3MEHYHUBOCTb, MyTallUW, MyTaIlMOHHBIN
M3MEHYUBOCTh. [lonmysiiiuOHHbIE BOJTHBI | IPOLIECC, MOMYJISAIMOHHEBIE BOIHBI,
u npeiid renos. M3omsiuus U Murparus. | Apeiid reHoB, U30JILUs, MUTPALUH.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbBIC
Tabauywl u cxemvl: «JIBUKYIIHE CUITBI (aKTOPBI SBOJTIONUN: MyTAITAOHHBIN
ABOJIIOLHI) mporiecc, KOMOMHATHUBHAS
M3MEHYUBOCTb, HOMYJIAIIMOHHBIE BOJIHBI,
npeiid reHoB, U30JIALIMS, MUTPAITUSL.
YcraHaBnuBaTh NPUYUHHO-
CJI€ZICTBEHHBIE CBSI3H MEXK]Y
MEXaHU3MOM M PE3YJIbTaTOM JICUCTBUS
JBYDKYIIUX CHIT (2JIEMEHTapHBIX
(haKTOpPOB) IBOJTIOITUHU
1.5 | EcrecTBeHHbIi 0TOOD EctecTBennsbIit 0TO0p — HanpaBsitonuii | PackpeiBaTh conepkaHuEe TEPMUHOB

U ero opMbl

(bakTop 3BOJIIOLIMH.
@DopMbI €cTeCTBEHHOr00TO0pA.

Y TIOHSTHI: €CTeCTBEHHBIN 0TOOD,
O6opr0a 3a CyIecCTBOBAHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
oTOop», «boprda 3a CyIlIeCTBOBAHUE)

OnuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBaTb GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHMA, CTAOMITU3UPYIOIIHA,
JAM3PYITUBHBIN) U CPABHUBATH UX MEXKIY
cO0OM.

XapaktepusoBaTh 00pbOY
3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€

BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
6oprOa c HeOIAroNPUATHEIMU
(hakTOpamMu BHEIIHEU CPEJIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U HAKO0ATANITAITIH.
Buau Bumoobpa3oBaHue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHKE,
«IKOJOTHICCKOE BUI000PA30BAHUCY.
Obopyoosanue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBath coepxaHue TEPMUHOB

Y TIOHSTHUI : TPUCTIOCOOJICHHOCTD,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperarolas OKpacka,
MacCKHpOBKa, BUA000Opa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoIaBisTh 110 M300paKeHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX MperapaTax MpUMEphbI
MPUCTIOCOOJICHHOCTH PACTCHUM

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOuTaHus, T0Ka3bIBaTh OTHOCUTEIHHYIO
11e71eCO00pa3HOCTh MPUCTOCOOICHUM.
XapakTepru30oBaTh CIIOCOObI

¥ MEXaHU3MbI BU1000pa30BaHUS;
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUICKITUS HACCKOMBIX C Pa3IMYHBIMHU
TUTIAMU OKPACKU; HaOOP II0I0B

U CEMsH.

Jlabopamopnbvie u npakmuueckue
paoomowi:

JlaGoparopHas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpTraHU3Ma | €¢
OTHOCHUTEIHLHOTO XapaKTepa

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduuecKoroBu1000pa30BaHUS

1.7 | HampaBnenus u myTH
MaKpO3BOJIIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pusteTHYeCKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

IIporpeccupyromias cenuain3anus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemol: «ApoMopdo3bD»,
«Manoamanrauuny, «O01as
JIETCHEepaIus».

Obopyoosanue: monenb « OCHOBHbBIS
HaITpaBJICHUS SBOJIIOIHMIY; 00BEMHAs
Mozenb «CTpOeHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackppIBaTh comepkaHue TEPMUHOB

Y TIOHSTUH:MaKPOIBOIIIOIUS, (DUIIOTEHES,
OMOJIOTHYECKHM MPOTrpecc U perpecc,
apomopdo3, uaroamanrarus, oomas
JeTeHepanys, aJanTUBHAS pagrarius.
XapakTepuszoBaTh (hOPMBbI IBOJTFOIUH.
BoisaBiaTs apomopo3sl

1 UIMoaJanTalui ypacTeHUM

1 )KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUN IIPOTPecC
1 OMOJIOTHYECKHUI perpecc, apoMopdo3,
UIN0AIANITAIAI0 W OOTIIYIO
JICTeHEepaIyio.

BoIABISTH B3aUMOCBSI3M MEKITY MY TSIMHU
1 HaIIpaBJICHUSAMHU SBOJIIOITUN

Y PACTE€HUN U KUBOTHBIX

NToro yacoB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3YUYCHHUS.
I'unore3nl
MIPOUCXOXKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJIeHUM Xn3HU. HayuHsle
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuUMHUYECKas SBOJIOIHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEPUMEHTAIBLHOE MOATBEPIKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHNE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemeol:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturenpHas kieTka», « KuBoTHast
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpriBath conepkaHue TEPMUHOB

Y MOHATHI: KpealMOHU3M, aOMOTEHE3,
BUTAJIN3M, [MAHCTIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaTh OCHOBHBIE TAIbI
XUMHUYECKON HOMOJIOrMYECKON
ABOJIIOIHUH.

N3narars coepkaHue rurnoTe3 U TeOpuid
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KkpeanoHn3Ma, CaMONPOU3BOJILHOTO
3ap0KI€HUS (CIIOHTAHHOTO),
na"crnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. Opu no nojiydyeHuto opraHndeCcKux
BEIIECTB U3 HEOPTaHUYECKUX MTyTEM
a0MOreHHOT0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoam

PazBuTHe )x13HHA Ha 3eMJie TIO 3paM

u nepuoaam. Karapxei. Apxeiickas

Y IpoTepo3oickas spsl. [1ameo3orickas
apa " ee MePUOIbI: KEMOPHICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYT OJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa ¥ €€ IEPUOIBL:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u ee epruobl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJInMara

Y F€0JIOTUYECKUX IIPpoLeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol.: «Pa3BuTne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsIBaTh coep:xaHue TEPMUHOB
Y TIOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UAUOATANITALINH.
3HaTh MOCIEA0BATEIbHOCTD S0HOB:
KaTapxeu, apxeu, mpoTepo30u,
(baHepo30ii; 3p: apxeiickas,
MPOTEPO30MCKas, IMajIC030MCKasl,
M€3030MCKasl, KAHHO30MCKasl; IEPUOJIOB:
KEMOPHICKHH, OPJTOBUKCKUHA,
CUIIYPUHCKUM, IEBOHCKHUN,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIHN, FOPCKUM, MEJIOBOM,
Maje€OreHOBBINA M HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUH OPTaHUYECKOTO MUpPa

I10 3paM U IIEpUOJaM reOJI0THYECKOU
HUCTOPUU; dTAIlbl PA3BUTHUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUA.
Breiienuts riaBHbie apoMop(o3sI
pacTeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MPEJICTABUTENICH CUCTEMATUUYECKUX
TPYIII OPTraHKU3MOB, BBISIBISITH YEPThI
YCIIOKHEHUS U TIPUCTIOCOOICHHOCTH
K YCJIOBUSAM >KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOTIAeMbIX OCTAaTKOB pPaCTEHUI

Y J)KUBOTHBIX B KOJUICKITHSIX).
DKCKypcust « DBOJIOLIMS
OpraHU4YEeCKOro MHUpa Ha 3eMJIe»

(B ecTecTBEHHO-HAy4YHbBIN
WJIMKPACBEIUECKUM MYy3€il)

2.3 | CoBpeMeHHas CucrteMa OpraHu4ecKoro Mupa Kak PackpriBaTh cojiepkaHue TEPMUHOB
cucrema OoTpakeHHe 3BoJIIOIMU. OCHOBHBIE Y MIOHSITUI: CUCTEMAaTUKa, UCKYCCTBEHHAsI
OpPraHUYECKOTro MUpa CUCTEMATHUYECKHUE TPYIIIbI OPTraHU3MOB. | U €CTECTBEHHAs KjlacCu(UKaIusi,

Jlemoncmpavyuu: OmHapHas HOMEHKJIATypa, MPUHITUIT
Tabauyvt u cxemol: «COBpeMeHHas HUepPapXUYHOCTH.
CHUCTEMa OPraHUYECKOro MHUPa XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OPTaHUYECKOro MHUpa
2.4 | DBOJIOIHS YEIIOBEKA DBOJIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh cogepkanue TEpMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHU
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
U3y4deHus aHTpororenesa. Cxoacraa
Y pa3iinuus YEJIOBEKA U )KUBOTHBIX.

CucreMaTnuecKoe IMoJI0KEHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauyvt u cxemvi: «CpaBHEHUE
AHATOMHYECKUX YePT CTPOCHUS
YyeJioBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsTH.

ObopyoosaHue: cienku

Y TOHSITUW: aHTPOTIOJIOT U,
AHTPOIIOTEHE3, YEIIOBEK PA3yMHBIN
(Homo sapiens), mpsiMOXOXKJIEHUE,
BTOpAsi CUTHAJIbHAsA CUCTEMA.
[TepeuncnsaTh 3a1a4u aHTPOIIOJIOTUH,
ATaNbICTAHOBIICHUS U PA3BUTHUSA
MPEACTABICHUMN O MPOUCXOKICHUU
YeJoBeKa.

N3narate OCHOBHBIE MOJIOKEHUS
teopuu Y. /[apBrHaA, KpUTUUYECKHU
OLICHMBATh HEHAYYHYIOMH(OPMAIIHIO
0 MPOUCXOXKICHUU YEJIOBEKA.
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WINN300pakeHUs] KAMEHHBIX OPY/IHii
NIEPBOOBITHOTO YEIIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHNE
Buja Homo sapiens, mepeuucisTe ero
MOP(OJIOTO-aHATOMHYECKHE TPU3HAKH
pa3HOro ypoBHs (THI, KJIacc, OTPS

u ap.).

VYcraHaBaMBaTh YEPTHI CXOJCTBA U
pa3IMunifuesoBeKa U KUBOTHBIX.
OOBSCHSTH U OLICHUBATH 3HAYCHUE
Hay4YHBIX 3HAHUI O MPOUCXOKICHUHN
YeJIoBeKa JJIsl TOHUMaHUST MeCTa U POJIH
YeJoBeKa B MPHUPOC

2.5

JIBrKy11IME CUIIBI

(axTopsr)
aHTpOIIOTeHEe3a

JIBrkytue cuiibl ((hakTophbl)
anTponorenesa. Hacnencrsennas
U3MEHYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIN 00pa3 KU3HHU,
U3TOTOBJICHUE OPYAUN TPYAQ,
MBIIILJICHUE, PEUb.

Jemoncmpayuu:

Tabnuysl u cxemol: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHHUS YeIOBEKa
U 4eJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTA MaJICOHTOIOTUYECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YeJIOBEKa.

Obopyoosanue: MyIsiKA
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppiBaTh copepkaHrie TEPMUHOB
Y TIOHATHI: (aKTOPHI aHTPOIOTEHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHiiHAS NESITEIbHOCTD,
MOJIUMOP(PU3M.

XapakTepru30BaTh ABUKYIINAE CHITBI
(pakTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYECKHE U COIUANTbHEIC,
CpaBHUBATH UX MEXITY COOOH
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2.6 | OCHOBHBIC CTANH OcCHOBHBIE CTaJIUX U BETBU YBOJIOLINHI PackpriBath copepkaHue TEPMUHOB
ABOJIIOLINM YEJIOBEKA YeJIoBEeKa: aBCTpajonuTeku, YenoBek Y TIOHSATHI: aBCTPAJIONIUTEK, YETTOBEK

yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALIMNH,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHEIl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIUTUYECKAS PEBOJIIOLINS,
Haxoaku nckonaeMbIx OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsl CYyIIIECTBOBaHMUsI, 00JACTh XapakTepu30BaTh U CPABHUBATH MEXKY
pacnpocTpaHeHus, 00beM TOJIOBHOTO co00¥ OCHOBHBIE CTAMH IBOJIIOIINH
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BeKa: XPOHOJIOTHYECKUI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHsl, 00bEM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3ra, 00pa3 KU3HU
[AJICOHTOJIOTUYECKUX HaXOOK IIPEIKOB | U OpYAMS TpyJa
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepTaJIblia, KPOMAaHbOHIIA); CIETKU
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoIrepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpeiBaTh coaep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTaluy YeJIOBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswmiickasi), HErpo-aBCTpagouaHAas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUM: paChl, pACOTEHE3, COLUATI-
JApBUHU3M, PACU3M, METUCALIUS.
XapaKkTepu30oBaTh U CPABHUBATH
MPEACTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PAacCKpbIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumrcisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPBI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PacOBBIX TE€OPHUU, UJEH COLHUATBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKOJIOrHs Kak HayKa. 3aJlaunu pa3zesibl | PackpeiBath coaep:kaHue TEPMUHOB
DKOJIOTHH. Y TIOHSITHIL: DKOJIOTHS, TTOJIEBbIE
MeTo1bl 5KOJOTUYECKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SIKCIICPUMECHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKaIOIIEN CPEMBL,
COBPEMEHHOI'0 YEJIOBEKaA. MOJETUPOBAHUE, IKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33PEHHUE.
Ilopmpemui: A. T'ymO05b1T, [lepeuncnaTh 3a1a4u SKOJIOTHH, €€
K. ®@. Pynre, O. I'ekkens. pas3aesnsl UCBSI3U C APYTMMU HayKaMH.
Tabnuyer u cxemvr: xkapta «IIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3eMJIN» JKOJIOTUYECKUX UCCIEN0BAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOMTaHUS OpraHU3MOB: BOAHas, | PackpeIBaTh coliep:kaHue TEPMUHOB

IKOJIOTUYECKHE
(axTopsl

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTPHU-OpTraHU3MEHHAsI.
Okosoruueckue GaKkTophl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHATHI: cpesia oOuTanusl,
AKOJIOTHYECKUE (PaKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTPaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpenplOOUTAHUS
OpPTaHU3MOB»

dbakrop.

XapakTepu3oBaTh YCIOBUS CPE
oOWTaHUs OPraHU3MOB;
KJIacCCU(UILIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0UOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OnuceIBaTh IEUCTBUE YKOJIOTHICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEIbHOCTH
PaCTEHUI U JKMBOTHBIXPA3HBIX CPEJI
oOHMTaHUA

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTophl: CBET,
TEMIEpaTypa, BIAKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «DOTOMIEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas pabota No 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay

PackpoiBath copepkanrie TEPMUHOB

Y MIOHATHI: aOMoTHYecKHe (PaKTOPBI,
dhoToneprnoan3M, OMOIOTHYSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIepaTyphl, BIAXXHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH MTPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBouTh GuosIOrMuecKre HabJII0ICHUS
1 0hOPMIISITH PE3yJIbTaThl TPOBEACHHBIX
HaOJIIOIeHU I
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3.4 | buoTnueckue buotnueckue daxropsl. Buabl PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICCTBUNA: Y TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUIIIHUYECTBO, CHMOHO03 XUIIHAYECTBO, apa3suTU3M,
u ero gopmsl. [Tapazutusm, koonepauus, | KOHKYPEHIIHS, MyTyaIu3M, CHMOHO3,
MyTYyajJu3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJIEOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, aMEHCAIU3M,
AMeHcaIN3M, HEUTPAIU3M. HEUTPAIU3M.
3HaueHue ONOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBU 17151 CYILIECTBOBAHMS (aKTOpBI U BUJIBIB3AMMOOTHOILICHU
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX. | MEXKIY OpraHu3MaMu; IPHUBOJIUTh
Jemoncmpayuu: IIPUMEPBI B3aUMHOM
Tabauywl u cxemoi: «llumiessie nenm» MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHUBaTh MEX]y COOOI BHUIBI
OMOTUYECKUXB3aUMOICUCTBHI
OpPraHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbIBaTh coaepkaHne TEPMUHOB
XapaKTePUCTUKU nonynsunu. OCHOBHbIENIOKA3aTeIu Y TIOHSTUI:TOMYJISILKS, YACTEHHOCTb,

BUJIA U TIOITYJISIITAN

MOMYJISIIIUU: YUCIIEHHOCTD, INIOTHOCT,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. J[mHamMmka 4yucIeHHOCTH
MONYJISIIIUU U €€ PEeTyIsusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomymsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MONYJISIITUK UHPY30pUH-TYPEeTbKI».
Jlabopamopnvle u npakmuyecxkue
paoomowi:

IJIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTb,
MIPUPOCT, MUTPALINS], TUHAMUKA
YUCJIEHHOCTH MOMYJISIUU.
XapakTepu3oBaTb OCHOBHBIE [IOKA3aTEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; ONTUCHIBATH MEXaHU3MBbI
PEryJIALY YUCIEHHOCTH TOMYJIALIUN
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[TpakTrueckas padota Ne 2. «Iloacuer
IJIOTHOCTH IOITYJISINUN PA3HBIX BUJIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobuiectBa 1 Coo0111eCcTBO OpraHu3MOB — OMOLIEHO3. PackpbIBaTh cofiep>kaHre TEPMUHOB
OpTaHU3MOB CTpyKTypbl OMOIIEHO3a: BUIOBA, Y TIOHATUI:0MOLIEHO3, YIKOCUCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-[IOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. HKOJIOTMYECKasl HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCTBO), €I0 BUIOBYIO,
Tabauywl u cxemol: «lluessie nuenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoneHo3: cocTaB v CTPYKTYypay. CTPYKTYPBHI.
Obopyoosarue: MOJEb-aNIUIAKAIUS OOBSACHSITH POJIbL KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJJCPKAHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIE€CTBOBAHUS
KOJUIeKIus «broneHos» Ha ONIPEACICHHON TEPPUTOPHH.
OOBICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH UIMCTOBON MO3aMKH.
CpaBHHMBaATh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCHCTEMEI 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbhIBaTh copepikaHne TEPMHUHOB

1 3aKOHOMCPHOCTHU
X CYHICCTBOBAHUWA

[TousTre 00 PKOCUCTEME
1 OMOTr€eO0IEHO3E.
OyYHKIMOHATBHBIC KOMITOHCHTHI

Y TIOHSITHI: SKOCcHCTEMa, OMOT€OLIEHO3,
MPOYLIEHThI, KOHCYMEHTHI, peTyLIEHThI,
TpopuUeCcKue ypOBHH, MUIIEBas
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEYIICHTHI.

KpyroBopoT BemecTB 1 MOTOK YHEPTUU
B DKOCHUCTEME.

Tpoduueckue (MUIIEBLIE) YPOBHU
sKocucTeMbl. [InIeBbIe TIenu U CeTH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnpie
coobmecTBay, «Llernmm nmuranusy,
«OKOJIOTHYECKAsT TUPAMHUIA»

LEIb U CETh, IKOJIOTMUYECKUE
nUpaMuJIbl, Onomacca, mpoyKIIHs,
CYKIIECCHS.

XapakTepu30oBaTh CBOMCTBA YKOCUCTEMBI
(ee crmOCOOHOCTH K JUTUTETHHOMY
CaMOIOIEP/KAHNUI0, OTHOCUTEIIEHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOMMOCTb TOTOKA SHEPTHUH).
CpaBHHBaTh NACTOUIIHBIE U IETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMuabl MpoIyKIUH,
MUpaMUbl YUCIEHHOCTH U MUPAMU/IbI
OMOMAacCCHI.

CocTaBsATh LEMU U CETH TUTaHUSI.
IIepeuncnsaTh CBOMCTBA IKOCUCTEM:
YCTOMYMUBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M MOIIEPIKAHUS
paBHOBECHS B 9KOCHCTEMAX.
XapakTepu3oBaTh CyKLECCUH, BBISBIIATH
MPUYHMHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCHUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€D.
DKoCcuCTEMA XBOMHOTO WX
IMPOKOJIMCTBEHHOTO JIECa.

PackprIBatTh cosiepkaHue TEPMUHOB
Y TIOHATHI: BOJHBIEC YKOCHCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300ILUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyst u cxemol. «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocHCTEMa XBOMHOTO JIeca,
«buroneHo3 Bogoema.

Obopyoosanue: repdapuu U KOJUICKIIUN
PACTEHHI U JKUBOTHBIX,
MPUHAJICKAIINX K Pa3HBIM
HKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[TpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3EMHBIC U BOJIHBIC
AKOCHUCTEMBI; OpTaHU3MBbI, 00pa3yIOIIHe
pasHbie TpohUUECKHE YPOBHU

4.4 | AaTpOTIOTCHHBIC AHTpPOIIOTr€HHBIE SKOCUCTEMBI. PackpbIBaTh cosiepkaHe TEPMUHOB
HKOCUCTEMBI ATpPOIKOCUCTEMBI. Y MOHATUI: aHTPONOT€HHAsI IKOCUCTEMA,
YpboskocucreMsl. buonornueckoe arposkocucTema, ypoboskocuctema,
1 XO3MCTBEHHOE 3HAUCHHUC OnopazHooOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpodKOCUCTEMbI
buopasnooOpasue kak dhaxTop 1 ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWUYMBOCTHU 3KocucTeM. COXpaHEHUE | CYIIECTBOBAHUA.
OMOJIOrMUYECKOro pa3HooOpasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emJie. HKOCHCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTAB U CTPYKTYPY.
Tabauywl u cxemvl: «ATPOLICHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: Komiekuus «Bpequren | mpupoaHbIX S3KOCUCTEM
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX Y arpO3KOCHUCTEM, arPOIKOCUCTEM
KYJBTYp» 1 ypOOIKOCUCTEM
4.5 | buocdepa — Yuenue B. . Bepnaackoro o 6uocdepe. | PackpsiBaTh conepxaHue TEPMUHOB
riio0anpHas ['panulibl, COCTaB U CTPYKTYypa U MIOHATHI: 6uocdepa, )KMBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €r0 JUHAMUYECKOE paBHOBECHE.

bynkiun. OcodeHHoCcTH OnoCchephl Kak

OuenuBats Bkiana B. Y. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE 1 0OOpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemolr: «O0IIAs CTPYKTYpa
onocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHne yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OuoCcQepsl,
(byHKIIUH ’KUBOTO BEIlleCcTBa OMocdepsl
U onpeaeisITh (Ha KapTe) 00JIacTH €ro
HanOOJIBIIETO PACIIPOCTPAHCHHUS.
[TpuBOAUTE PUMEPHI TPOSBICHUS
(GyHKLHIA )KMBOTO BelecTBa Onocgepsl,
OMOTeOXUMHYECKOU JeSITeTbHOCTH
YeNoBeKa.

[lepeunciarb ocobeHHOCTH OrochepsI
KaK [N100aJIbHOM AKOCUCTEMBI 3eMJIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTB PackpbiBath copepkaHrie TEPMUHOB
CYIIIECTBOBAHUS ¥ OMOTr€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB | U TTOHSITHIA: IIEIOCTHOCTH OMOC(hepHl,
ouocdepsl (yrnepona, a3ora). KpPYTrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOTreOXUMHUYECKHUE ITUKIIBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,
Jlemoncmpayuu: OHOMBI.
Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPYroBOPOT BEUIECTB,
yriaepoaa B ouocgepe», «Kpyrosopor OMOTeOXUMHUYECKHE ITUKJIIBI a30Ta
a30Ta B IPUPOICH u yriepoja B ouocdepe.
OOBICHATH MPUIHHY 30HATBHOCTH
ouocdepsl. [lepeuncnars
1 XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMJIH
4.7 | YenoBe4ecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh cojiepkaHre TEPMUHOB

B Onocdepe 3emiu

AHTPONOTreHHBIC U3MEHEHHUSI
B Ouocdepe. ['mobanpHBIC

Y MTOHATHI: aHTPONOTE€HHbIE U3MEHEHU,
HKOJIOTMYECKUN KPU3UC, TI100aIbHbIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHenIne uCTOYHUKA
3arpsA3HEHUS BO3/lyXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeMIIas
cocTasJsaronias ouochepo», «DakTopsl
Jierpajganuu nouBy, «IlapHUKOBBII
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POIb
YyeJIOBEKa.

[TpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
u3MeHeHui B bnocdepe.

OrneHrBaTh MOCIEACTBUS 3arpsi3HEHUS
BO3/IYLLIHOM, BOJHOU CPEJIbl, U3MECHEHHUS
KJINMAaTa, COKpaIieHus
O6ropa3zHooOpazusl.

dopMyIUpOBaTh COOCTBEHHYIO TTO3UIIUIO
10 OTHOIICHHIO K TJ100aJIbHBIM

Y PErMOHATIBHBIM KOJIOTUYECKUM
npobJieMam, apryMEeHTUPOBaTh CBOIO
TOYKY 3pEHHUS.

HasbpiBaTh NpUUMHBI TOSBJICHUS
MIPUPOTOOXPAHHON ITHUKH,

PacKpbIBaTh 3HAYEHHE Mporpecca

JUTS TIPEOJI0JICHUSI DKOJIOTUUECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOIBI
1 4YEJIOBEUECTBA

CocyuiecTBOBaHUE TPUPOIBI

u yenoBevyecTBa. CoxpaHeHUe
Omopa3HooOpa3us Kak OCHOBA
YCTOMYMBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH PECYpCaMu
U UX UCTIOJIh30BaHNUE.

Joctrxenust OMoI0THH

PackpriBaTh coziepxaHue TEPMUHOB

Y TIOHSTUHN: PALMOHAJIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOUUHNBOE
pa3sBUTHE, KODBOIIOLIUA.
XapaxkTepu3oBaTh palMOHAIBHOE
UCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBI€ IT0JIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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U OXpaHa MPUPOJIBI.
Jemoncmpayuu:

Tabnuyvl u cxemwl: «buocdepa u
4eJIOBEK»

Htoro gacos o Teme 9
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBHOM MPOI'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COAEPKAHUSA 110 BUOJIOI'NHU

B ¢denepanbHbIX W pernoHaIBHBIX MPOIEIypax OICHKHA KadecTBa 0Opa3OBaHMS
UCIIONIB3yeTCs TiepeueHb (KoAupuKaTop) paclpeiesIiCHHBIX MO KJIaccaM IMPOBEPSIEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30oBaTEIbHOW MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJibTATAM OCBOEHHMSI OCHOBHOI 00pa30BaTeILHOM
MPOrpamMmMbl

Kon [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOTrpaMMBI CPEAHETO 00111eT0 00pa30BaAHMUS
pe3yibTara
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIU OUOJIOTUU B CHUCTEME

HAyYHOTO 3HAHHMS  €CTECTBEHHBIX HayK, B (opMupoBaHUH
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA U HAYYHOTO
MHUPOBO33pPEHHUS; O BKIJIAJIE POCCUUCKHX M 3apyOCKHBIX YUCHBIX-
OMONOroB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHAIBHONW TPaMOTHOCTU
YeJIOBeKa JJIsl PEIICHUsI )KU3HEHHBIX 3a]1a4

2 YMeHHne packpbiBaTh COJEpKaHHE OHOJIOTHUYECKUX TEPMHUHOB
U TIOHSITUM: XKU3Hb, KJIETKA, OpraHu3M; MeTab0au3M (0OMEH BEIlleCTB
U TpeBpallleHHe SHEPruM), rOMeocTa3 (CaMOperysisiuus), ypoBHEBas
OpraHU3aIMsl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKITHUS),
HACJIEJICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE

3 YMenue uznaratb OMOJOTHUYECKHE TEOPUH (KJIETOUHAs, XPOMOCOMHAS,
myTtanonHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunoga)
U y4eHus (0 LEHTpax MHOroo0pa3usi U MPOUCXOKACHUS KYJIbTYPHbIX
pactenuit H.W. BaBunosa), onpeaenarh rpaHuilbl KX TPUMEHHUMOCTH
K JKHUBBIM CUCTEMAM

4 YMeHue BIajeTh METOJaMH HAyYHOTO TO3HaHUS B OWOJIOTHU
(HaOyroficHMe W OINMCAHUE >KMBBIX CHCTEM, IPOIECCOB U SBIICHHIA,
OpraHu3aiys ¢ TMpOBEACHUE OHOJIOTHYECKOTO0 JKCIEPUMEHTA,
BBIJIBW)KEHUE  TUIIOTE3bl;,  BBIIBICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEJIMUMHAMU, 0OBSICHEHHE MTOJTYyUYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSTHUM, TEOPUA M 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYyUYCHHBIX PE3YJIbTATOB)
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YMeHue BBIICNATh CYLIECTBEHHBIE TPU3HAKKM BHPYCOB, KIIETOK
OPOKAPUOT U OJYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB;  OCOOEHHOCTHM  TpOLIECCOB ~ OOMEHa  BEIIECTB
¥ TpEeBpallleHHs] SHEPruM B KJETKe, (POTOCHHTE3a, IIaCTUYECKOTO
U DSHEpreTMYeckoro oOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, HHIUBUIYaJTbHOTO  Pa3BUTHA
opraHu3ma (OHTOI€HE3)

YMeHue nOpUMEHATh [OJIyYEHHbIE 3HAHUS I OOBACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH, I MPUHATUS MPAKTUIECKUX
pElIeHNId B TOBCEIHEBHOM )KU3HU B LIETSAX 0oOecrneueHus: 0e30MacHOCTH
CBOETO 3JI0POBBS U 370POBbSl OKPYXAIOIIMX JItOJEH, COOIIOACHHUS
HOPM TPAMOTHOTO TOBEAECHUS B OKPYXKAIOIIEH MPUPOTHOU CPENE;
NOHMMaHHE  HEOOXOJUMOCTH  HCIIOJIb30BAHUA  JIOCTHXKEHUI
COBpPEMEHHOW OHONOrMM M OHOTEXHOJOTMM /Jii palnudoOHAIBHOTO
PUPOIOTIONIE30BAHHUS

YMeHHe pemarb 3JEMEHTapHblE T€HETHYECKHE 3aJadyd Ha MOHO-
U JUrMOpUAHOE  CKPELIMBAaHUE, CLEIUICHHOE  HACIEI0BaHUE;
COCTaBJISITh CXEMBI MOHOTHOPUAHOTO CKpEIIMBaHUs
JUTSL IPEJICKAa3aHus HACJIEI0BAHMSI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBIIONHATH JaOOpaTOpHbIE U MpakTUYEeCKHue paldoThl,
coOoaTh NpaBWia MpU paboTe ¢ y4eOHbIM M J1TAOOPATOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHYECKU OLICHWBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
OMOJIOTMYECKOTO  COJIEPKaHUs, BKJIOYAIONIYI0 TICEBIOHAYYHBIC
3HaHUS W3 pa3audHbIX HcTouHUKOB (CMMU, HaydHO-TIOMYJISIpHBIC
MaTepualbl); STHUYECKHE AacIeKThl COBPEMEHHBIX HCCICAOBAHUMN
B OMOJIOTHH, MEIMIIMHE, OMOTEXHOJIOTHHU

10

YMeHne co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
TPaMOTHO MCTOJIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHU

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o xuBoul npupojae. Poiab Ouonoruu B GpopMupoBaHuu

COBPEMEHHOM Hay4HOU KapTuHBI Mupa. CrucTeMa OMOJOrHYEeCKHX HAyK
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1.2

Meroapl TIO3HAHUS KUBOW TpUpoAbl (HAOMIOIEHHWE, HKCIIEPUMEHT,
OlHcaHue, U3MEepPEHHUe, KIacCU(pUKaIUs, MOJACITUPOBAHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI U UX opraHu3anus

2.1

XKubie cucreMbl (OMOCHCTEMBI) KaK TMpPEAMET W3ydeHUs OHOJOTHH.
CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue

2.2

YpoBHU OpraHu3alyy OMOCUCTEM: MOJEKYIISIPHO-TeHETUYECKUIA, KIIETOYHBIH,
OpPTraHU3MEHHbIN, TOMYJISILIMOHHO-BUI0BON, SKOCUCTEMHBIN, OOCepHBIN

XHUMMYECKHUHN COCTaB U CTPOCHUC KJICTKH

3.1

XHUMMYECKHUM COCTaB KJIIETKH. XUMHUYECKHE SJICMCHTHI: MAaKpPO3JICMCHTHI,
MHUKPOIJICMCHTHI. Bo;:[a N MHUHCPAJIbHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI
U MUHCPAJIbHBIX BCIUICCTB B KJICTKC. Hozmep;xaHHe OCMOTHYECKOro Oajianca

3.2

benku. CoctaB u ctpoeHue O6€IKOB. AMHUHOKHUCIOTB — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMbBIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIA COCTAB.
YpOoBHM CTPYKTYphl OCIKOBOM MOJIEKYJbl (TIEpBUYHASI, BTOpHUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEJIKOB.
buonornyeckue QyHKIMN OEITKOB.

®depMeHTHl — Ouosiorudyeckue Karaiuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuupuyHoctb. KopepmenTsl. ButaMuHsl.
OTnunuust PepMEHTOB OT HEOPTAHMYECKUX KAaTaIH3aTOPOB

3.3

VYrneBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpuO03a),
nucaxapujbl (caxaposa, JJakTo3a) M IMojucaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI0J103a). bronorndeckue GyHKIIMK YTIEBOIOB.

Jlunuapl:  TpUTrIUUEpHUAbl, cTepouabl, Qocdomunuasl. [mapodursHO-
ruipodoOHbIe cBOMcTBA. buonornueckue QpyHkuuu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCTTKOB 1 JIMMHI0B KaK UCTOYHUKOB YHEPTUU

3.4

Hyxnennoseie kucnorel: JHK u PHK. Hykneoruasr — moHOMEpSI
HYKJIenHOBBIX KUCIOT. Ctpoenue u dynkuuu [JHK. Ctpoenue u ¢pynkimu
PHK. AT®: crpoenue u pyHkuuu

3.5

[utomorus — Hayka o kietke. Kinerounas teopusi. MeTo1bl U3y4eHUs KIETOK

3.6

Knerka kak 1enoctHass >kuBas cuctema. OOIMe NpHU3HAKU KIIETOK:
3aMKHyTasi HapykHas MemOpana, Monekynbl JIHK kak renerndeckuid
ammapar, cucTeMa CuHTe3a Oernka

3.7

Tunbl keTOK: 3yKapuoTHdeckas M TMpokapuotuueckas. OcoOeHHOCTH
CTPOCHHUSl TPOKAPHUOTHYECKON KkjeTku. KilerouHass cTeHka OaKTepHid.
CtpoeHne sykapuoTH4ecKoil KieTku. OCHOBHBIE OTIMYUS PACTUTENBHOM,
’KUBOTHOM M TPUOHON KIIETKU
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3.8

[ToBEepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs! CTEHKA, TNIMKOKAJIMKC, UX
¢byaknuu. [lnasmatudeckas wmeMOpaHa, €€ CBOWCTBA W (PYHKIUH.
[Mutromnaszma u ee opranoujibl. OgHOMEMOpaHHBIE OPraHOWAbI KIIETKH:
supomasmMarudeckass cerb (OIIC), ammapar ['ofabaKH, JTHU30COMBI.
[TomyaBTOHOMHBIE ~ OpPraHOW/Bl  KJIETKH: MHTOXOHJPWUH, IUIACTHUJBI.
[TpoucxoxieHre MUTOXOHAPUI U T1acTua. Buasl minactun. HememOpaHHbie
OpraHOU/bl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, PECHUYKH, KTYTHUKH.
OyHKIUA OPTraHOUJIOB KIIETKU. BKitoueHus

3.9

Snpo — peryasTopHbIi HeHTp KiIeTKu. CTpoeHue siyipa: siaepHas 000JI04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BellecTB, WM MEeTaboIu3M. AcCUMUIALUS (TIJIAaCTUYECKUH OOMEH)
U JUCCUMWISLUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €IUHOTO
npouecca Meradonm3ma. Tumbl  oOMEHa  BEHIECTB:  aBTOTPOQHBIN
u rereporpodubiidi. Poiab hepMEeHTOB B 0OOMEHE BEIIECTB M MPEBPAIICHUN
SHEPTUHU B KIIETKE

4.2

@ortocunTe3. CperoBas u TemHoBas (a3bl (orocuHTe3a. Peakuuu
dotocunTe3a. DPdekTuBHOCTL (oTocMHTe3a. 3HadYeHHe (POTOCHHTE3a
JU1s JKU3HU Ha 3emiie. BiusiHue ycinoBuit cpeqibl Ha (DOTOCUHTE3 U CIIOCOOBI
MOBBILICHUS €T0 MPOTYKTUBHOCTH y KYJIBTYPHBIX PACTECHHIA.

XeMOCUHTEe3. XEMOCHUHTE3UpYIOIIMe OaKTepuu. 3HAYE€HUE XEMOCHHTE3a
IUTA KU3HHU Ha 3eMIie

4.3

DOHepreTuueckuii oOMeH B KieTKe. PaciierieHue BeIeCTB, BBIICICHUE
U aKKyMYJUPOBAHUE DHEPTUU B KIIETKE. DTalbl IHEPTETUUYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KUCIOpOAHOE OKUCIIEHUE, WU KIIETOYHOE
nbpixanue. DPPEeKTUBHOCTh SHEPTETHUECKOTO OOMEHa

4.4

Peakiuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamus u JIHK.
Peanuzanus renernyeckoit nHGopMalnu B KIeTke. [ eHeTHUeCKuit KO U €To
cBoiicTtBa. Tpanckpunuuss — marpuunbld cuHTe3 PHK. Tpancmsamusa —
ouocunte3 Oenka. KoaupoBanwe amuHokuciaor. Pounb  pubdocom
B OMocuHTE3€e OenKa

4.5

Heknerounsie (opmbl kM3HM — BUpYCHl. McTopus OTKPBITUS BUPYCOB
(II.1. WBanoBckuif). OCOOEHHOCTH CTPOEHUS M IKU3HEICITEIHLHOCTHU
BUpycoB. bakrepuodaru. bonesnum pacreHuil, XKUBOTHBIX U YeEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc ummmyHoneduiura uemoBeka (BUY) —
Bo3Oynutens CIIM/la. Ilpodumakthka pacnpoCTpaHEHUS BHUPYCHBIX
3aboneBaHM
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Pa3MHOXeHNE 1 MTHAUBHIYaIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HUKA KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTun. JIMIMIOMAHBIA M  TaIUIOMJHBIA  XPOMOCOMHBIE  HAOOPBI.
Xpomaruapl. [{uTonornyeckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaIbHOTO
Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. IIpoueccwl, mpoucxopasuime
Ha pa3HbIX CTAIUAX MUTO3a. buonornyeckuii CMbICI MUTO3a

5.2

®opMbl pa3MHOKEHUSI OPraHU3MOB: OecIoioe U 1mosioBoe. Bunpl Oecnonoro
Pa3MHOXKEHUS: JIEJICHHE HAJIBO€, TIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE  pa3MHOXKeHHe.  VcKyccTBeHHOE
KJIOHHUPOBaHHE OPraHU3MOB, €T0 3HAUEHUE JIJISl CEJIEKLIUU

5.3

ITonoBoe pa3MHOXKEHUE, €ro OTIIMYHS OT OSCIIOJIOTO.

Meito3. Craguu meiiosa. [Ipoueccel, mpoucxoasume Ha CTaausIX MeEnosa.
IToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cmbici
Y 3HaYC€HHE Meio3a

5.4

I'amerorenes — mporiecc 0Opa3oBaHUsSI TMOJOBBIX KIETOK Y YKHWBOTHBIX.
[TonoBbie Kene3bl: CEeMEHHUKM U sSUuHUKU. OOpa3oBaHHE U pPa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u]l, SUIEKIeTKa) — CIiepMaToreHes
n oorene3. OCOOECHHOCTH CTPOCHUSI SUIIEKIECTOK U CIIEPMATO30UIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pas3BuTue (OHTOTeHE3). OMOpHUOHANIBHOE pa3BUTHE
(amOpuorenes3). ITambl SMOPUOHAIBHOTO Pa3BUTUSI Y TMO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHUE, racTpyssius, opraHorenes3. [loctamOpuonanbHoe
pazButue. TuUIBI MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHouHOE). BnusHHME cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIACHHBIE YPOJICTBA.

Poct u passutne pacteHuid. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJAUU Pa3BUTHUS

HaCHeI[CTBeHHOCTL N USMCHYHUBOCTDb OPraHu3MOB

6.1

IIpenmer m 3amaun re”Hetuku. Mcropuss pas3BuTHS TeHETUKH. Bxiazg
POCCHHCKHX U 3apyO€KHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeTossl
reHeTUKH  (TUOPUAOJIOTUYECKUN, IIUTOTEHETUYECKUN, MOJIEKYJSIpHO-
reHeTnyeckuii). OCHOBHbIE T'€HETHYeCKHe MOoHATUSA. ['eHeTnyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMAX CKPEINBAHUN

6.2

3aKOHOMEpPHOCTH HACJeI0BaHMsI TPU3HAKOB, ycTaHOBIIeHHbIE ['. Menaenem.
MonornbpumHoe CKpelMBaHue. 3aKOH eAMHO00pa3usi THOPHUIOB TEPBOTO
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nokosnenus. [IpaBuno JOMHHHpPOBaHUS. 3aKOH PACIICIUICHUS IMPU3HAKOB.
['unoTe3a unctoTsl raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.
JlurnOpuaHoe  CKpelIMBaHHE. 3aKOH HE3aBUCHUMOIO  HACJEIOBaHUS
npu3HakoB. lluToreHeTnueckne OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyromee  ckpemuBanue.  Vcmosb3oBaHME  aHANIM3HUPYIOLIETO
CKpELIMBaHUsA ISl ONPEAEIICHHSI TEHOTUIIA 0COOH

6.3

CuermienHoe  HaciemoBanme — npus3HakoB. Padora T.  Moprana
N0 CIEIJIEHHOMY HacjledOBaHUIO TeHOB. HapylieHue cuerieHuss TeHOB
B pe3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpPUs HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

I'eneTnka nosia. XpoMOCOMHOE OIIPENESIEHUE 110J1a. AYTOCOMBI U ITOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHble 1 rereporaMeTHbie opranu3mel. HacnenoBanue
IPU3HAKOB, CLEIJIEHHBIX C IIOJIOM

6.4

N3MeHUnBOCTSD. Bupsr M3MEHYUBOCTH: HEHACJIC/ICTBCHHAS
U HacJIeACTBEHHas. Ponb cpenbl B HEHACIEACTBEHHOM HW3MEHYMBOCTH.
XapakTepucTuka MOJUPUKAITMOHHON M3MEHUYMBOCTU. BapualMOHHBIA Psij
U BapuanuoHHas KpuBas. Hopma peaknuu npusHaka. KosmuecTBeHHBIE
M KauyeCTBEHHbIE TMpPHU3HAKM M KX Hopma peakuuu. CBoiicTBa
MOJU(PUKAIIMOHHOM U3MEHUUBOCTH

6.5

HacnencrBenHasi, Wi reHOTHNMYECKas, M3MEHUYUMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. MeH03 M MOJOBOM MpOLECC — OCHOBA KOMOWHATHMBHOMU
M3MEHYMBOCTU. MyTarimoHHass u3MeHUYMBOCTh. Kiaccudukanus MyTanuid:
IE€HHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa W IPUYMHBI MYTalUM.
Myrtarennbie QakTopbl. 3aKOH FOMOJIOTUYECKHUX PSAOB B HACJIEICTBEHHOU
n3menunsoctu H.M. BaBunosa

6.6

I'enetuka udenoBeka. Kapuotumn uenoBeka. OCHOBHBIE METOJbl T'€HETHUKH
YEJI0BEKa: reHeaJJOrMYeCKUi, OJIM3HEIOBBIH, LIUTOTCHETUYECKUI,
OMOXMMUYECKU, MOJIEKYJISIpHO-TeHeTnYecKuii. COBpEMEHHOE OTpeesICHNE
FEHOTHUIIA: TOJHON€HOMHOE CEKBEHUPOBAHWE, TCHOTHUIIMPOBAHUE, B TOM
yucne ¢ nomombio I1P-ananu3a. HaciaencrBenHble 3a001eBaHMs YeIOBEKa:
reHHble O00JIe3HHM, OOJIE3HU C HACIEJICTBEHHOM MpeapacroioKeHHOCTHIO,
XpoMocoMmHble Oone3nn. CoMaThyeckue W TEeHEpAaTHBHBIE MYTAIlUu.
[IpuHIMOBI  370pOBOTO O0pa3a KWU3HU, JAMATHOCTUKH, MPOPUIAKTHKU
u JICUCHMUS T'€HETUYECCKUX 0ose3HeEN. MeauKo-TeHEeTHUECKOE
KOHCYJIbTUPOBAHHE. 3HAUCHUE MEAUIIMHCKON T€HETUKHU B MIPEAOTBPAILICHUN
1 JICYCHUN T'€HETUUECKNX 3a00JICBaHUN YEI0BEKa

Cenekmust oprann3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenekuus Kak HayKa U MPOLECC. 3apOKACHUE CEIEKIUU U JOMECTUKALUSA.
Yuenue H.M. BaBunoBa 0 IeHTpax NPOUCXOXKIACHUS M MHOT000pa3us
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KYJbTYPHBIX pacTeHuid. [{eHTpbl MpOUCXO0XKACHUSI JOMAIIHUX KUBOTHBIX.
Copt, nopojia, mramMmm

7.2

CoBpeMeHHbIE METOJIbI CeJIeKIIMU. MaccoBbIi U MHANBUIYATbHBINA OTOOPHI
B CENeKIMU pacTeHud U  KUBOTHBIX. OllEHKa  JKCTepbepa.
brnuskoponcTBeHHOE  cKpemMBaHwe — HUHOpuAMHr. Yucras nuHUA.
CkpeliuBaHue 4YHUCTBIX JIMHUWA. [erepo3uc, wiaM TUOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — aytopuauar. OTaaieHHass THOPUIN3aIns
u ee ycnexu. VMCKycCTBEHHBIM MyTareHe3 M TIOJy4Y€HUE TMOJUILIIOU]IOB.
JIoCTHKEHUS CeJIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

bHOTEXHOJIOTHST KaK OTpacilb MPOU3BOJCTBA. ['€HHas WH)KEHepus. OTalbl
co3nanusa pekomOuHanTHOU JIHK u Tpancrennsix opranusmos. Knetounas
uHxeHepus. Kierounble KynabTypbl. MHKPOKIOHAJIBHOE Pa3MHOXKEHHE
pacteHuii. KiloHMpOBaHKHE BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKre npoodsieMbl. ' MO — reneTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
0o0pa3oBaTeNbHOMN MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS

1

ChopmMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHCTEME
HAyyHOIO0 3HAaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAY4YHOM KapTUHBI MHpPA W HAYyYHOTO
MHUPOBO33pEHUS; O BKJIAJ€ POCCHUMCKMX M 3apyOCKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTHUH; (PYHKIMOHAIBHOW TI'PAMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a]1a4

YMeHue packpbeiBaTh COJepKaHUE OUOJOTUUECKUX TEPMHUHOB
Y TIOHSTHUHN: BHJI, TIOMYJISAIHS, TeHOMOH I, SBOJIONHNS, TBYKYIITE CHITBI
(pakTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUYECKHUE (haxkTopshl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBI,  PEAYLUEHThI, IeNu  UTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouocdepa

YMeHue uznaraTh OMOJOTHYECKHE TEOPUHU (IBOJIIOIMOHHAS TEOPHSI
Y. JlapBuHa, CHHTETHYECKass TEOPHUS  D3BOJIOLMH), 3aKOHBI
W 3aKOHOMEpHOCTH (3apopsimieBoro cxoactBa K.M. boapa,
4yepeloBaHUsl TJIaBHBIX  HAMpaBJICHUH W MyTed  SBOJIIOLUU
A.H. CesepuoBa, yuenuss o Ouochepe B.M. Bepnauckoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiageTh METOJaMHU HAydHOTO II0O3HaHUS B OHOJIOTHH
(HaOyroficHMEe W OINMCAHUE >KMBBIX CHCTEM, IPOIECCOB U SBIICHHIA,
OpraHu3ainys ¢ TMpOBEJACHUE OHOJIOTHYECKOTO0 IKCICPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeTyeMbIMU BEJIMUUHAMU, 00BSICHEHUE MTOJYyUYCHHBIX PE3YyJIbTaTOB,
WCMOJIb30BAHHBIX HAyYHBIX MOHSATHM, TEOPUM U 3aKOHOB;, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIHTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJOB, MOMYJIAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOIrE€OLEHO30B M  HKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  W3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPHUCIIOCOOICHHOCTH
OpPraHMU3MOB, ACUCTBHUS SKOJIOTHUECKUX (PAKTOPOB HA OPTaHHU3MBI,
NepeHoca BEIIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHue TNpUMEHSTh TIOJyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHMid B TOBCETHEBHOM KM3HU B LIEJISIX 0OecredeHus: 0€30MacHOCTH
CBOETO 30POBbS M 3JI0POBbSl OKPYXKAIOIIUX JIIOACH, COOI0/IeHNs
HOPM TPAMOTHOTO IOBEACHUS B OKPYXAIOLIECH MPUPOJHOM CPEXE;
MOHUMAaHUE HEOOXONMMOCTA  MCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue peuiaThb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aJa4n, COCTaBJIATH
CXCMHEI IICPCHOCA BCUICCTB U SHCPIUHU B SKOCUCTCMAX (HGHI/I HI/ITaHI/IH)

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAKTHUYECKHE PpaboThI,
coO0aTh OpaBWia MpU padoTe € y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHHEM

YMeHre KpUTUYECKH OICHWBATh M MHTEPIIPETUPOBATh HH(POPMAIIHTO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS M3 pa3nuuHbIX HcTOYHMKOB (CMU, Hay4dHO-TOMyINsSIpHbBIE
MaTepualibl); paccMaTpUBaTh I100ATbHbBIE YKOJIOTHUYECKUE TPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULINIO

10

YMeHnue co3naBaTh COOCTBEHHbBIC MMCbMEHHBIC U YCTHBIE COOOIIICHMS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHMS
1 DBOIONMOHHAST OUOJIOTHS
1.1 DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBugerenscTtBa »BOMIOLMU. [lameoHTONIOrMYUECKHE: MOCIEN0BATENbHOCTh
MOSIBJICHUSI BUJIOB B TIAJICOHTOJIOTHYECKOM JIETOIHCH, TTEPEXOHBIE (POPMBI.
buoreorpaduueckue: cxoactBo W paznmuuue dayH U (QIop MaTepHUKOB
1 OCTPOBOB. DMOPHOJIOTHYECKHUE: CXOJICTBA U PA3INIMs SMOPHOHOB Pa3HBIX
BUJIOB TMO3BOHOYHBIX. (CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHbIE,
aHAJIOTMYHbIe, pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEeKyIspHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJICICTBEHHOCTH M OCHOBHBIX
MEeTa0O0JMYECKUX MYyTEH Y BCEX OPraHU3MOB
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1.2

OpomonnonHas Teopus Y. JlapBuna. I[lpeamnocbuiku BO3HUKHOBEHHS
JTapBUHU3MA. /[BIDKYIIHIE CHITBI DBOJIIOIIMH BUAOB 10 JlapBUHY (M30BITOYHOE
pa3MHOKEHHE TpPU  OrPAHUYCHHOCTH  PECYpPCOB,  HEOMpeAesieHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MuxkponsBomornus. [lomymsiius kak eAMHUIA BUAA U 9BOJIIOLNUN

1.4

JIBmokyiue cuibl ((pakTopbl) HBOIIOLNUKA BUJOB B MpUpoAe. MyTallmoOHHBIN
npolecc W KOMOMHATHBHAasT WM3MEHYMBOCTh. [lOMynsIMOHHBIE BOJHBI
u gapeiid renoB. Mzomsmus u  murpanus. EcrtecTBeHHBIE 0OTOOp —
Harpasistomui paktop 3BooIUU. opmbl €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJirouuu. [lpumeps
IPUCTIOCOOJIEHUH y OpraHu3MoB. ApoMop¢03bl U UAMOATANTALUH.

Bun wu Bunoo6pasoBanme. Kpurepun Buma. OCHOBHBIE (QOpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKoe

1.5

MaxkposBomtonusi. PopMmbl  IBOMOLMU:  (DUIETHYECKAs, JUBEPIrEeHTHA,
KOHBEPIeHTHas, apaenbHas. HeoOpaTuMocTh 3BoIOLINN

Bo3HukHOBEHHUE U Pa3BUTUC JKU3HU HaA 3emiie

2.1

JloHayuyHbIe OPEACTABICHUA O 3apOKJICHUMU XKU3HU. HaydHble THIOTE3BI
BO3HUKHOBEHUS KU3HU HA 3emJie: abMOoreHe3 U MaHClepMus. XUMHUecKas
ABOJIFOLUS. DKCIEPUMEHTAIIBHOE MOATBEPKICHUE XUMUUYECKON BOJIIOLINH.
Hauanbuble sTanbl Ouonornueckoit sBomonuu. ['unoreza PHK-mwmpa.
IIepBbie kieTKH U UX 3BOJIONMA. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpraHn3MOB

2.2

PazButne xu3Hu Ha 3emuie 1o spaMm W nepuogam. Karapxei. Apxernckas
U npoTtepo3oiickas dpel. [laneo3olickas spa v ee mepuojpl: KEMOPUNCKUH,
OPAOBUKCKHUH, CHIYPUHUCKHUM, JEBOHCKHM, KAMEHHOYTOJIbHBIM, MEPMCKHUU.
Me3so30iickas 3pa U €€ ePUoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.
KaiiHo30Mickas 3pa W €€ TepuoIbl: MNaJICOr€HOBBIA, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KJIMMATa U T€OJOTMYECKHUX MPOLIECCOB.
OcCHOBHBIE H3Tambl 3BOJIIOLIUHA PACTUTEIBHOTO U JKHUBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 )KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE
TPy KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue 3Boonmu. OCHOBHBIC
CUCTEeMAaTHUYECKHE TPYIIITBI OPraHN3MOB

2.4

DBOJIOLMS YeJIOBEKa. AHTPOIIOJIOrUs Kak HayKa. Pa3BuTue npeacraBieHUi
0 NPOUCXOXKACHUM YesoBeKa. MeToasl n3yuenus anrponoresesa. CxonacrTaa
U pa3uuus 4YeloBeKa M JKUMBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKECHUE
YEJI0BEKA.
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IBwxkymme  cunbl  (daktopel) — aHTpomorenesa.  HacnenctBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIN 00pa3 >KHU3HM,
U3rOTOBJICHUE OPYIU TPY/A, MBILUIEHUE, PEUb

2.5

OCHOBHBIE CTaIUU ¥ BETBU HBOJIIOLIUY YEJIOBEKA: aBCTPAIONUTEKH, YeI0BEK
yMenbii, YenoBek npsaMoxondimnii, YemoBek HeaHAepTalIbCKHi, YeloBek
pa3yMHbIii. Haxongkum HMCKOIaeMbIX OCTAaHKOB, BpEMsl CYLIECTBOBaHUS,
o0JacTh pacnpocTpaHeHHsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OpYyIUs

2.6

YenoBeueckne packl. (OCHOBHbIE OOJBIIME  pachbl:  €BPOMNEOUIHAS
(eBpaswmiickas), Herpo-aBCTpaJOuJIHas (dPKBATOpHaIbHAsI), MOHTOJOHIHASL
(a3uarcko-amepukaHckas). UepTbl TpUCIIOCOOJIEHHOCTH TMPEIACTABUTENCH
YeJIOBEUECKHX pac K YCJIOBHUSIM CYIIECTBOBaHMs. EAMHCTBO YelioBeUeCKHUX
pac. Kputuka pacuzma

OpraHu3mbl U OKpY’Karolas cpeia

3.1

DKOJIOrUA KaK HayKa. 3ajauu U pa3Jeibl SKOJIOTUH. MeToabl 3KOTOTUYECKUX
UCcCeoBaHUM.  JKojormdyeckoe MupoBo33dpeHue. Cpenpl  oOuTaHUs
OpraHU3MOB: BOJHAS, HA3eMHO-BO3IyIIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Oxonornueckue (daxktopel. Kiaccudukaius 53KoI0THUECKUX (HAaKTOPOB:
abnoTHyeckne, OMOTUYECKHE U aHTPOIOTCHHBIC. J[eCTBHE YKOJOTHIECKUX
(GaKkTOpOB Ha OPTaHU3MBI

3.3

Abunornyeckue hakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. PDOTONEPUOAN3M.
[IpucnocoOneHusi OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckne  daxktopel.  Bumbpl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHLIUS, XUIIHUYECTBO, Mapa3uTH3M, MYTYyallu3M, KOMMEHCAJIU3M
(HaxeOHMYEeCTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEUTpaIu3M. 3HAYECHUE
OMOTHYECKMX  B3aUMOJCHCTBUII Al  CYIIECTBOBAaHUS  OPraHU3MOB
B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPUCTUKHN  TIOITYJIALINU. OcHOBHBIE TTOKa3aTeNIH
IMOITYJIAIIHUH: YUCJICHHOCTL, IINIOTHOCTb, POXIAACMOCTb, CMCPTHOCTD,
MpuUpoCT, MUI'PALINA. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIIYJISAIUN U €€ PCTYJIALNUA

COO6HI€CTB3 H OKOJIOTHYCCKHUC CUCTCMBI

Coo0miecTBo opranu3smMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHIOBa,
MPOCTPAHCTBEHHAsI, Tpodudeckas (mumieBas). Bumbl-momuHanThl. CBS3U
B OMOIIEHO3€E

4.2

Okonorudecknue cuctembl (dkocuctembl). [loHsTHE 00 9KOCHCTEME
nu  OuoreonieHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTHl  AKOCHUCTEMBI:
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IPOJYLIEHThI, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelleCTB U IMOTOK
SHEpruM B 3kocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIEC MOKA3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIHUA. DKOJOTMYECKHE TMHUPAMUJIBI: TMPOAYKIIMH, YHUCICHHOCTH,
o6uomaccel. (CBOHCTBAa 9KOCHUCTEM: YCTOMUMBOCTH, CaMOPETYJISAINS,
pasButue. Cykueccus

4.3

[IpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO
WJIA HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe U XO3siCTBEHHOE 3HAYEHHE  arpo3KOCHCTEM
1 ypOOIKOCHCTEM.

buopasnooOpazue kak (akrop ycroiumBoctu sKocucTeM. CoxpaHeHHE
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
ouocdepsl. XKuboe BemecTBo U ero ¢pyHkuu. OcodeHHOCTH 6nochephl Kak
rJ100aNnbHON 3KOCUCTEMBI. J([MHaMHUYEeCKOE€ paBHOBECHME M oOpaTHasi CBS3b
B Ouocdepe. KpyroBopoTsl BelIeCTB U OHMOTCOXUMUYECKUE ITUKIIBI
AJIEMEHTOB (yTiepoia, a3oTa). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI

CYILH

4.5

YenoeuecTBo B Onocdepe 3emin. AHTpONOreHHbIE U3MEHEHUs B Ouocgepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

OcHOBa pAaLMOHATBHOTO YIPaBIEHUS NPUPOJHBIMU pecypcaMh M HUX
UCIosb30oBaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MPUPOIbI
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