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OenepanbHas paboydas nmporpamma o yueoHomy npeamety «buonorusy (6a3oBblit
ypoBeHb) (mpeameTHas o00nacTh «EcTecTBEHHO-HAaydHbIE TIPEAMETHD) (Haiee
COOTBETCTBEHHO — MporpamMma Mo OWOJIOTWH, OMOJIOTHSA) BKIIOYAET IMOSICHUTEIbHYIO
3aIllUCKY, COJEpXaHhe OOyuyeHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHUS MPOrPaMMBbl
no  Ouojoruu,  TeMaTUYecKoe  IUIaHUpOBaHHME,  MepeueHb  (KOAH(PHUKATOP)
pacrpeeNieHHBIX 10 KJIaccaM MPOBEPSEMBIX TPeOOBaHHWI K pe3ylbTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTeNIbHONM MPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHUs U IJIEMEHTOB
coJiepKaHus 0 OUOJIOTHH.

[TosicHuTenbHas 3amucKa OTpaykaeT OOIIME LEIM U 3aJaud U3ydyeHUs: OMOJIOIrHH,
XapaKTEPUCTUKY TCHUXOJOTHYECKUX MPEANOCHIOK K €€ H3YYeHHIO OOy4YaroUuMMUcH,
MECTO B CTPYKType y4yeOHOro IUjlaHa, a TakXKe IOAXOJbl K OTOOpY COAEep>KaHufi,
K OIPEJICTICHUIO TIAaHUPYEMBIX PE3YIbTaTOB.

Conmepxanue 00ydeHHsS  PpacKpbIBaeT COJAEp)KATENbHBIE JIMHUU, KOTOpBIE
npeIararoTest sl 005S3aTedbHOr0 M3Y4YeHHS B KaKJIOM KJlacce Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHuUs.

[Inanupyembie pe3yibTaTbl OCBOCHHS MPOTpaMMbl MO OHOJOTHMU BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE pE3yJbTaThl 3a BECh NEpuo] OOyYyeHHUs Ha YpPOBHE
cpeaHero oOmmIero oOpa3oBaHMS, a TAKXKE MPEAMETHBIC JOCTIXKEHUS O0ydJaromierocs
3a KaXJIbIil TOf] 00y4YeHUsl.

HOACHUTEJIBHASA 3AIIUCKA

IIpu paszpaborke TmporpaMMbl IO OHOJIOTMU  TEOPETHUYECKYID  OCHOBY
JUTSL  OTPEICTICHHS TOAXO0MA0B K (OPMHUPOBAHMIO COACpXKAHUS y4EOHOro IpeaMeTa
«buonorus» COCTaBHIJIN: KOHLIENITYaJIbHbIE MOJIOKEHUS dI'oC COO
0 B3aUMOOOYCJIOBIICHHOCTH IIEJICH, COACpKaHUs, pe3yIbTaTOB 00ydeHUsT U TpeOOBaHUN
K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKCHHUS 00 OOIIMX IENAX W TMPHHIIHNIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeaHero o01ero oopa3oBaHus
B Poccuiickoit deneparinu, a TaKkKe MOJIOKEHUS O creruduke OHOJIOTHH, €€ 3HAUCHU!
B MIO3HAHWH KUBOH MTPUPOBI 1 00ECTIEUCHNUH CYIIECTBOBAHUS YEITOBEYECKOTO 00IIECTBRA.
CornmacHO Ha3BaHHBIM IOJIOKCHHUSIM OIPENEICHbBl OCHOBHBIE (DYHKIIMHM TIPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo OMONOrHM JAaeT MpEJCTaBICHUE O LENsAX, 00 oOiiel crpaTeruu
OOydYeHMsI, BOCOUTAHUS M Pa3BUTHs OOYJAIOIIMXCS CPEICTBAMU Y4eOHOTO TpeaMeTra
«buonorusy, ompenenser 00sM3aTeTbHOEC MPEAMETHOE COACP)KAHHME, €r0 CTPYKTYpY,
pacmpeesieHue 1o pasaeiiaM U TeMaM, PpEKOMEHTyeMYIO TTOCIeI0BATEIbHOCTD N3YICHUS
y4e0HOT0 MaTepualia ¢ yueTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TIOTUKH
00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00 yUYarOIIIXCS.

B mporpamMMe mo OHMONOTHMU TaK)Ke YYUTBHIBAIOTCS TPEOOBAHHS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TNPEAMETHBIM  pe3yjbTaTaM  OOY4YCHHS
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B (POPMUPOBAHMHM OCHOBHBIX BUJOB Y4€OHO-IO3HABATEIHHON AEATEIbHOCTH/YUEOHBIX
JeHCTBUM 00y4JarolUXCs IO OCBOEHUIO COJEPIKaHUsl OMOJIOrMUECKOro 00pa30BaHuUs.

B nporpamme mo Ouomoruu (10—11 kimaccel, 0a30BbIi ypOBEHb) peaTn30BaH
OPUHLMII TPEEMCTBEHHOCTH B H3Y4eHUHM Ouonoruu, Omarogaps uYeMy B HeH
IPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AaHHBIX C OPMHUPOBAHUEM
€CTeCTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPHUEHTAMA  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, TPEACTABICHUI O 370pPOBOM 00pa3e KU3HHU U OEPEKHBIM
OTHOILIEHUMEM K OKpYXawllen npupogHou cpene. llodtomy Hapsay ¢ u3ydyeHUEM
00111e0MONIOTHYECKIX TEOpUM, a TaKKe 3HAHUW O CTPOCHHUH >KMBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX TMPOIECCOB B IMPOrpaMMe
1o OUOJIOTHY YAeIEHO BHUMAaHUE UCTIOIb30BAHUIO MOJIY4Y€HHbBIX 3HAHUH B ITOBCEAHEBHOM
KU3HU JIJIs pEIIeHUs TIPUKIIAIHBIX 33]1a4, B TOM YKcie: MPO(UIaKTUKNA HACIEACTBEHHbIX
3a00JIEBaHUI YeJIOBEKa, MEIUKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMYECKH 11€]1€CO00pa3HOro TMOBENEHUS B OKpYyXKaroued MNpUPOAHON cpere,
aHaJl3a  BIUSHUS ~ XO3SIMCTBEHHOM  JESITENBHOCTM  YEJOBEKA Ha  COCTOSIHUE
IPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAHUS K MPUKIATHOU
HAMpaBJICHHOCTH y4eOHOro mpeamera «bHOTOTHsS» TPOAMKTOBAHO HEOOXOAUMOCTHIO
obecrieueHusl YCIOBUH Ui pELICHUS OJHOM W3 aKTyalbHBIX 3a/Ja4 MIKOJIBHOTO
OMOJIOTMYECKOro 00pa3zoBaHus, KOTOpas Mpeanojaraet (opMupoBaHue y 00 y4arouXxcs
CIIOCOOHOCTH  aJalTUPOBAaThCA K  HM3MEHEHUSM JUHAMHUYHO  Pa3BUBAIOLIEIOCs
COBPEMEHHOI'0 MUPA.

[IporpamMa 1o OWOJIOTHUU SBJSETCS OPUEHTHUPOM Uil COCTaBJICHUS pPabOUUX
MPOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIJIOKUTh CBOM BapUaHT IMOCIEI0BATEIHLHOCTH
U3YUCHHUS M CTPYKTYphl y4eOHOro maTepuaina, CBO€ BUJEHHE IMyTel (OpMUPOBaHUS
y obyuaroruxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUW, YMEHUW U CIOCOOOB yueOHOMU
JESITENFHOCTH, a TaKKe METOJUYECKHX pEIICHWH 3aJad BOCIUTAHUS W Pa3BUTHUSA
cpeacTBaMu yueOHOTro npeamera «bruomorusy.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHUMAET Ba)XKHOE MECTO.
On obecnieunBaeT popMupoBaHue y 00ydaromuxcs MPeACTaBICHNN 0 HAyYHOU KapTUHE
MHUpa, pacmupser u 0000maeT 3HAHUS O JKUBOM NPUPOIE, €€ OTIUYUTEIHHBIX
IpU3HAKaX — YPOBHEBON OpraHM3allMd U SBOJIIOLIMU, CO3[AeT YCIOBHS AJISA: MO3HAHUS
3aKOHOB KMBOW MNPUPOJIbI, (HOpMUPOBaHUS (PYHKIIMOHAILHOM TPaMOTHOCTH, HABBIKOB
3I0pOBOro M Oe30macHoro odpasza »KU3HHU, SKOJOTHYECKOI'0 MBILUICHUS, [IEHHOCTHOIO
OTHOLLEHUS K dKUBOW MPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHne OMONOTUS MMEET TaKXe JUIsl PEIICHUs BOCHHUTATEIbHBIX
Y Pa3BUBAIOIIUX 33Jlay CPEAHEro oOIlero o0pa3oBaHus, COIMAIU3AIUU 00YJatOIIUXCS.
N3yuenne Ouonoruu oOecrednBaeT yCIoBHs A1 (OPMUPOBAHUS MHTEIIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, JACTETUYECKON KYIBTYPHI,
CTIIOCOOCTBYET HHTErpanuu OHOJOTMYECKUX 3HAHUN C TPEACTABICHHUSIMHU U3 IPYTrUX
y4e€OHBIX TIPEIMETOB, B YAaCTHOCTH, (GU3MKK, XuMuu U reorpaduu. HasBanHbIE
MOJIOKEHUST O MpeAHAa3HAYeHUHU ydyeOHoro mpeamera «buomorus» cocraBuiM OCHOBY
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JUISL  OTpENENICHUs] TOAXOI0B K OTOOPY M CTPYKTYPUPOBAHHUIO €ro COJep:KaHus,
MPEJICTABIIEHHOTO B IPOrpaMMe MO OUOJIOTHUH.

Ot6op conepkanust ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYILIECTBIIEH C MO3UIUN KYJIbTYpOCOOOPA3HOIo MOAXOAA, B COOTBETCTBUH C KOTOPBIM
oOydJaroluecsi JOHKHBI OCBOWTH 3HAHUSI M YMEHHsI, 3HAYUMbIC Il (DOPMUPOBAHUS
OO0IIIeil KYJNbTYpPHI, OMPEIEIAIONNe MOBEJACHUE YEIOBEKAa B OKPY)KAIOIIEH MPUPOIHOMN
cpene, BOCTpeOOBAaHHBIE B TOBCEAHEBHOM J>XM3HM M MPAKTUYECKON JeATEIbHOCTH.
Oco0oe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTBHI COAECpPKAHUS, KOTOPbIE
CIIy>)KaT OCHOBOW i1 (hOPMHPOBAHUS TPEICTABICHUNA O COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHE MHUpa W I[EHHOCTHBIX OPUEHTALMUSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3alu OMOI0THYECKOro 00pa30BaHuUs.

CTpykTypupoBaHHE COACPKAHU y4eOHOro MaTepraia B MporpaMMme o OMOJIOrHH
OCYIIIECTBJIICHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00 OTIMYHUTENbHBIX
OCOOCHHOCTSIX JKMBOW TIPUPOJABI, O €€ YPOBHEBOW OpraHM3alid M HBOJIOIUH.
B cooTBeTcTBMU C 3TUM B CTPYKType yueOHOro mnpeamMera «buosorus» BblIEICHBI
CIIENYIOIINE COAEepKaTenbHble JTUHUM: «buomoruss kak Hayka. MeTonbl Hay4dyHOrO
no3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHu3m Kak OHOJOrHYEcKas
cucremay, «CucrtemMma M MHOrooOpa3ve OpraHuyecKOro Mupa», «IBOJIOLMS KHUBOU
MPUPOIBD, « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH».

Lenp nzydenus yuebHoro npeamera «buonorusy» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOYyYarolUMHUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3alu >KUBBIX
CUCTEM pa3HOTO paHra W MNpuUOOpeTEeHHWE YMEHUW WCIOIb30BaTh HJTH 3HAHUS
JUIsl TPAMOTHBIX JICUCTBUI B OTHOIIEHWU OOBEKTOB >KMBOW MPUPOIBI M PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTrxkenue LEIN W3Yy4ECHUS y4e0OHOT0 npeameTa «buonorus»
Ha 0a30BOM YpOBHE 00ecreurBaeTCs pelIeHUEM CIEIYIOINX 3a1a4:

OCBOEHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUW O OMOJOTHYECKUX TEOPUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX,  THUIIOTEe3aX,  IpaBWIAX,  CIYXKAIIUX  OCHOBOM
U1 POPMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METO/IaX
HAY4YHOT'O O3HAHUS, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSX JKUBBIX CUCTEM PA3HOTO
YPOBHS OpPraHU3AllM{, BBIJAIOIIUXCSA OTKPBITUAX M COBPEMEHHBIX MCCIEHOBAHUAX
B Omonoruu;

dbopMupoBanue y  oOydarOmMXcs  MO3HABAaTENbHBIX,  HMHTEIUIEKTYaJbHbIX
Y TBOPYECKUX CIIOCOOHOCTEH B MPOLECCE aHAIN3a IAHHBIX O ITYTAX Pa3BUTHS B OMOJIOTUU
HAaYYHBIX B3[VISII0B, UACH U MOAXOJ0OB K M3YYEHHIO >KMBBIX CHUCTEM Pa3HOrO YPOBHSA
OpraHu3aluy;

CTaHOBJICHHUE y O0Y4YaIOIIMXCs 001Ie KyabTypbl, (PYHKIIMOHAIBLHON I'PAMOTHOCTH,
pa3BUTHE YMEHHU OOBSICHATh W OLICHUBATH SIBJICHUS OKPYXKAIOIIErO MHUpa KUBOU
MPUPO/IGl HA OCHOBAHUH 3HAHUH U OTBITA, TOMYYEHHBIX TTPU U3Y4CHUHN OMOJIOTHH;

dbopmMupoBaHue 'y OOyYaromMUXCSd  YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHMM B TPAKTUYECKOM JIEITEIIbHOCTH YEJIOBEKa, pPa3BUTUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOIOTHIL;
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BOCIIUTAHUE YOEKJEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM JKHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOLIEHUS K HEW, COOIIIOIEHUS S TUUECKUX HOPM
IpU MPOBEACHUH OMOJIOTUYECKUX UCCIIEIOBaHMI;

OCO3HAaHUE IICHHOCTHM OMOJIOTMYECKUX 3HAHUM ISl TOBBIILIEHUS  YPOBHS
HKOJIOTMYECKOU KYIbTYpbI, AJ11 POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TMPUOOPETEHHBIX 3HAHWKW W YMEHUHW B TMOBCEAHEBHOM KU3HH
JUTSL OLIEHKH TOCIIEACTBUI CBOEU AESTENbHOCTH MO OTHOIICHUIO K OKpYXKaroule cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE U COONIIOJIGHHE MEp MNPOPUIAKTUKH
3a00JIeBaHMI.

B cucreme cpeagnero obmero oOpa3zoBaHusi «buosorus», u3ydaemas
Ha 0a30BOM YPOBHE, ABJIAETCS 0053aTENbHBIM YU€OHBIM MPEAMETOM, BXOIAIIUM B COCTaB
npeameTHon o0actu «EcTecTBeHHO-HayuHbIE TPEAMETHIY.

OO1iee 4ynca0 4acoB, PEKOMEHAOBAHHBIX Il M3Y4eHHUs Ouosnoruu, — 68 4acos:
B 10 xnacce — 34 yaca (1 gac B Heaemo), B 11 kimacce — 34 gaca (1 yac B Hezeno).
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COJEPXXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorusi Kak Hayka

buonoruss kak Hayka. CBsi3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHUYECKUMU
U JIPYTMMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, ITUKOM, SCTETUKOM U mpaBoM. Poiib
ouosorn B (OPMUPOBAHWM COBPEMEHHOW Hay4dyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meronpl TO3HAHUS >KUBOM TPUPOABI (HAOMIOACHHWE, IKCIIEPUMEHT, OIHCAHUE,
u3MepeHue, KiaccupuKkamms, MOACITMPOBaHNE, CTATUCTUYECKAss 00pab0OTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbros, JIx. Yorcon u @. Kpuk.
Tabnuyvt u cxemvi: «MeToAbI MO3HAHUS KUBOU TPUPOIBI».

Jlabopamopuvle u npakmuueckue paoomol:
[Tpaktuueckas padora Ne 1. «Mcnonb30BaHue pa3IMIHBIX METOIOB IIPU U3YUCHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U UX OPTraHU3ALMA

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus Ouosioruu. OTiamyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBL.

CaoiicTBa OMOCHCTEM M WX pa3HOooOpasue. YPOBHH OpraHu3aluu OMOCUCTEM:
MOJIEKYJIIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBINW, MOMYJSALUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKHH ), OMOChEPHBIN.

Hemoncmpayuu:

Tabauyol u cxemvi: «OCHOBHBIE MPU3HAKHU KU3HUY, « Y POBHU OpraHU3allMU KUBOU
IPUPOIBDY.

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMHn4ecKuii COCTAB U CTPOEHHE KIETKH

XUMHUYECKUM COCTAaB  KIETKM. XUMHYECKUE DJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpaITbHBIE BELIECTBA.

OyHKIHUH BOJbI 1 MUHEPAJIbHBIX BEIIECTB B KJIeTKE. [loiepxanre 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3amMeHuMble W 3aMEHUMBIE AMUHOKHUCIOTHI. AMHWHOKHCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbI O€JIKOBOW MOJIEKYJbI (MIEpBUYHASI, BTOPUYHAS, TPETUUHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOWCTBA 0eNKOB. bruonornueckue QyHKIMN OEIKOB.

®epmeHThl — Ouosiornueckue katanmszatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HeHTp, cyoctpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPTraHMYECKUX KaTaau3aTopOB.
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VYrneBoasl: MoOHOcaxapuibl (TJIIOKO3a, pubo3a U JAe30KCUpu003a), Aucaxapuibl
(caxapo3a, JaKkTo3a) M  TOJMCAaXapuipl (Kpaxmay, TJIMKOT€H, LEJUII0I03a).
Bbuonornyeckue pyHKIMH YTI€BOIOB.

Jlunuasl: Tpuraunepuibl, Gochorunuasl, crepousl. ['uapopmibHO-ruApodoOHbIC
cBoiicTBa. buonormueckne QyHkuuum aunuaoB. CpaBHEHHE YIrieBOAOB, OEIKOB
Y JIMMHUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotrer: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkuuu JHK. Ctpoenune u ¢ynxkuum PHK. Buast PHK.
AT®: ctpoenue u HyHKIIHH.

[uronorus — Hayka o kierke. Kinerounas teopust — npumMep B3auMOJIECUCTBHS UIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3yUeHUs KIIETKH.

Krnerka xak nemoctHast >kuBas cucrema. OOmue MpU3HAKH KIIETOK: 3aMKHYTas
HapyxHasi MmemOpana, mosiekyssl JIHK kak renernueckuii ammapar, cucTeMa CHUHTE3a
oenka.

Tunbl KIETOK: dyKaproOTHYeCKas M mpokapuotuyeckas. OcoOEHHOCTU CTPOCHUS
MpoKapuoTHYEeCKOM kieTku. KneTtounas crenka Oaktepuil. CTpoeHHe 3yKapuOTHUECKOM
kJeTKd. OCHOBHBIC OTIIMYHSI PACTUTEIBHOM, )KUBOTHOM 1 TPUOHOM KIIETKU.

[IoBEpXHOCTHBIE CTPYKTYpbl KIIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC,
ux (ynkmuun. IIna3zmarnueckas memOpaHa, ee cBoMcTBa M (QyHKuuu. lluromnasma
u ee opranouasl. OnHomemOpanHble opraHouabl kietku: OIIC, anmapat I'ombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKH: MHUTOXOHAPWUH, IUIACTH[BI.
[Ipoucxoxaenrne MUTOXOHIPUH U racTua. Bunbl mnactua. HememOpanHubie opraHouabl
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LUEHTPUONU, PECHUYKH, XIyTHUKU. DyHKIUN
OpraHOMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynaTtopHblii 1HeHTp kieTkd. CrTpoeHuwe snpa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

Hemoncmpayuu:

llopmpemwvi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juacpammel: «PacripefieleHUe XUMHYECKHUX 3JIEMEHTOB B HEXKHBOM IMPUPOIEY,
«PacnpeneneHne XMUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabnuyor u cxemwvr: «llepuonuueckas TaONMIIA XUMHUYECKHUX DBJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbDY, «buocunte3 Oenkay, «CTpoeHUE MOJIEKYJbI O€lKay,
«Ctpoenue pepmenta», «Hyknennonsie kuciotel. JITHK», «Ctpoenue Mmonekynbr ATO»,
«CTpoeHHE DYKapHOTHYECKOM KIIETKM», «CTpoeHue KXMBOTHOM KIETKW», «CTpoeHue
pacTUTENbHON KIEeTKW», «CTpOEHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOAbBDY, «JIMMMUABI.

ObopydoeaHue: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE il MPOBEICHUs
HAOMIOJEHUH, W3MEpPEHUN, OSKCIEPUMEHTOB, MHKPOIpENapaThl  PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.
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Jlabopamopmusie u npakmuyeckue paovomel:

Jlaboparopnas padota Ne 1. «/3ydueHune KaTaTuTUYECKOM aKTUBHOCTH (DEPMEHTOB
(Ha MpUMepe aMuUITa3hl WM KaTaaasbl)y.

JlaGopatopnas pabora Ne 2. «M3ydueHue CTpoeHHs] KJIETOK PACTEHHM, KUBOTHBIX
1 OaKTepHil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax u uxX OMUCAHUE).

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeTa0OIM3M. AccUMWIALNMS (TJIACTHUECKUH OOMEH)
U JUCCUMWIALMS (PHEPreTHYecKuid OOMEH) — JBe CTOPOHBI €IMHOr0 mMpolecca
meTabomm3ma. Ponmb 3aKOHOB COXpaHEHUsS BEIIECTB W OJHEPrUM B TOHUMAHHUU
MeTabou3Ma.

Tuner oOMena BemiecTB: aBTOTpopHBIE W rerepoTpodubIii. Pombs depmerToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TemMHOBas ¢asbl ¢orocuHTe3a. Peakuun orocuHTesa.
OddextuBHOCTh hoTOCHUHTE3a. 3HAUeHHE (HOTOCUHTE3a AJIs )KU3HU Ha 3emuie. BiusiHue
yCIOBHM cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIIMICHUS €ro TMPOJYKTUBHOCTU
y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoLe 0akTepru. 3HaU€HUE XEMOCHHTE3a JJIs1 )KU3HU
Ha 3emuIe.

DOHepreTuueckuii 0oOMEeH B KieTKe. PaciiermieHne BelIeCTB, BbIJICICHHE
U aKKyMYJIHPOBAHHE DHEPTUU B KIIETKE. DTalbl YHEPreTHIecKoro oomMeHa. [ miukonus.
bpoxenne u ero Buasl. KucmopomHoe OKHCIEHHWE, WM KJIETOYHOE JbIXaHHE.
OxucnutenbHoe hochoprimpoBanue. IHPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus
reHeTh4ecko uH(opmanuu B KJIeTKe. [ eHeTuyeckuid KOJ M €ro CBOMCTBa.
Tpanckpunuuss — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunTte3 Oenka. DTambl
Tpancsiiun. KogupoBanue amuHokucaot. Pors pubocom B GuocuuTe3e Oenka.

Hexmerounple ¢GopMbl KU3HU — BHPYCHL. VIcTOpHsT OTKpBITHS BUPYCOB
(A.H. W BanoBckwuif). OCOOEHHOCTHM CTPOEHHS M JKU3HEHHBIH IIUKI BHUPYCOB.
baktepruodaru. bonesHu pacteHuil, >KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC BHUPYCAMH.
Bupyc wummynonedunmra uenoBexka (BUY) — Bo3Oymurens CIIWla. OOparnas
TPAHCKPUIIIUS, peBepTa3a U uHTerpasa. [lpodunakTika pacnpocTpaHEeHUs] BUPYCHBIX
3a00JIEBAHU.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /[.1. BanoBckui, K.A. Tumupsizes.

Tabnuyvt u cxemvi: «Tumbsl mATaHUS», «MeTtabommu3my», «MUTOXOHAPUSY,
«HepreTuuecKuii oOMeHn», «Xnopormiacty, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHUYEeCKU KOm»,
«Bupyco», «bakrepuodarn», «CtpoeHue u ku3HeHHbIM 1ukia Bupyca CIIN]la,
oaktepuodaray, «Permmukanus JJTHK».
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Obopyooeanue: wmoaenu-anmukauun «Yasoenue JIHK wu  Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJTHK.

Tema S. PazMHOKeHMe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

KiteTouHbIi HUKII, WK )KU3HEHHBIA UK Ki1eTku. MaTepdasza u mutos. Ilpoueccsl,
nporekamomue B uHTepdaze. Pernmkanusa — peakuuss matpuuHoro cunresa JIHK.
CrtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHUII. JIUTIJIOMTHBIM M TaIljIOUTHBIN
XpOMOCOMHBIE HAOOphl. XpoMatuibl. lluTonoruyeckre OCHOBBI Pa3MHOXKCHUS
Y UHAUBUAYAIILHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetkn — MuTo3. Ctaguu muto3a. [Ipoueccel, mpoucxoasdmne Ha pa3HbIX
CTaJMsIX MUTO3a. bUOJOrMYeCKril CMBICII MUTO3A.

[Iporpammupyemasi rTuOeb KIETKU — aroITo3.

@opMbl pa3MHOKEHHMSI OpPraHu3MoB: Oecrojioe W mojoBoe. Buael Gecrnosoro
Pa3MHOXKEHMS:  JEJI€HUWE HAJBOE, [OYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
CIIOpOOOpa30oBaHUE, BEreTaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE ISl CEIEKLIUH.

[TomoBoe pa3sMHOXKEHUE, €T0 OTJINYHUS OT OECIIONOTO.

Meiioz. Cragum Meioza. llpomeccel, npoucxoisdmue Ha CTaausIX MeHo3a.
[ToBenenne xpoMocoMm B Meno3e. KpoccuHrosep. bronorndecknii CMbBICH UM 3HAYEHUE
Meno3a.

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbIe
JKeJe3bl: CEMEHHUKU U SSMYHUKUA. OOpa3zoBaHuE W PAa3BUTHE IMOJIOBBIX KJIETOK — T'aMeT
(ciepmaro3ous, sileKiIeTKa) — crepMaToreHe3 M ooreHe3. OcoOEHHOCTH CTPOEHUS
SUIEKJIETOK U criepMaTo3ouaoB. OmiogoTBopenue. [lapreHorenes.

NuauBuayanbHoe  pa3BuUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(omOpuorenes). Ortambl IMOPUOHAIBHOTO PA3BUTHSA Y TIO3BOHOYHBIX IKUBOTHBIX:
npobneHue, racTpynsius, opranorenes. IloctamOpHoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAILHOTO Pa3BUTHS: TPSIMOE, HEmpsiMoe (IMYMHOYHOE). BrusHue cpems
Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHUA: CTPOEHUE CEMEHHU,
CTaJN¥ Pa3BUTHSL.

Jemoncmpayuu:

Tabmuyer u cxemvl: «DoOpMbl  pa3sMHOKEHUS  OpPraHU3MOBY»,  «JlBoiiHOE
OILUIOZOTBOPEHHUE Yy LIBETKOBBIX PACTEHUIN», «BereratnBHOE pa3sMHOXKEHHUE PACTCHUN»,
«/lenenue knetku 6akTepuitn, « CTpoeHUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Kinerounwsii mukin», «Permkanus JJHK», «Mwuto3y, «Menosy, «lIpamoe u Henpsamoe
pazBuTHE», «l'aMeroreHe3 y MIIEKONMUTAIOMUX W 4YeJoBeKa», «OCHOBHBIE CTaguu
OHTOT€HE3A.

Obopydosanue: MMKPOCKOTI, MUKpPOIIpEerapaThl «CriepMaTo30u1bl
MJICKONIUTAIOLIETO», <«SIMIEKIeTKa MIEeKONUTarImero», «KapuoknHe3 B KIETKax
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KOpEIlIKa JyKa», MarHuTHas MoAeb-anumkanus «/lenenue xierkm», moxens JHK,
Mo/iesTb MeTa(a3HOW XPOMOCOMBI.

Jlabopamopusie u npakmuyueckue pabomol:

JlaGoparopnas pabora Ne 3. «HabmogeHne MuTo3a B KIeTKaX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopnas padora Ne 4. «M3yueHue CTpOCHHUS IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacjienCTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeruku. Vcropus pa3Buths reHeTUKU. Ponp murosnoruu
¥ YMOPUOJIOTHH B CTAHOBJICHUU TEHETHKHU. BKi1a pOCCUICKUX U 3apyO0eKHBIX y4EHBIX
B pa3BUTHE TE€HETUKH. METONbI TeHETUKH (THOPHIOIOTHYECKUH, IMUTOTCHETHYECKUH,
MOJIEKYJISIpHO-T€HETH4EeCKUi). OCHOBHBIE TE€HETHYECKHE TMOHATHS. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPELUBAaHUM.

3aKOHOMEpPHOCTH HACJIENOBaHMUs IPU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MonorubpuaHoe ckpenBaHue. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBrii0 TOMUHUPOBAHUS. 3aKOH PACUICIVIEHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[lonHOE M HEMOJIHOE JOMUHHUPOBAHNE.

JurnOpuaHoe cKpeluBaHue. 3aKOH HE3aBHUCHUMOrO HACJIEJOBAHMS MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI  AUTHMOPUAHOIO  CKpEHIMBaHUSA.  AHAIU3UPYIOIIEEe
CKpenuBaHue. lcnosib30BaHWE AaHAMM3UPYIOUIErO CKPEIIMBAHUS I ONPEIEICHUS
TeHOTHIAa OCOOH.

CuerienHoe HacieqoBaHue mpuszHakoB. Pabora T. Moprana mo CIETUICGHHOMY
HaCJIEA0BaHUIO T€HOB. HapylleHne cueruieHus FeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. | e HETHUECKHE KaPTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpEAENeHUE MoJia. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMOorameTHsle U rereporameTHble Opraiu3mel. HacinenqoBanue npu3HaKos,
CLEIUICHHBIX C I1OJIOM.

N3menunBoCTh. Buabl N3MEHUMBOCTH: HEHACIIEACTBEHHASA U HaclIeACTBEHHAasA. Pomb
cpeAbl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanmoHHBIM psig W BapuauuMoHHas Kpuasd. Hopma peakiuun
npu3Haka. KonnuecTBeHHbIE M KaUECTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBennasi, wiM TreHOTHNHMYECKas, W3MEHUMBOCTh. KoMOuHaTHBHAs
U3MEHYUBOCTh. Melo3 U MOJIOBOM MPOLIECC — OCHOBAa KOMOWHATUBHOW M3MEHUYHUBOCTH.
MyrtanuonHass W3MEHYUBOCTh. Kiaccudukamuss MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrota © nOpUUMHBl MyTauuid. MyrareHHble  ()akTOphl. 3aKOH
TOMOJIOTMYECKHUX PSAZIOB B HaclenCTBEHHOW n3menunBoctd H.M. BaBunoga.

BresnepHas HaCIEACTBEHHOCTh M N3MEHYNUBOCTb.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METObI TEHETUKH YEJIOBEKA:
reHeaJornYecKuil, OJIM3HEIOBbIN, ITUTOTCHETUYECKUM, OMOXUMHUYECKUH, MOJICKYJISIPHO -
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ICHETHYCCKUI. CoBpeMeHHOE orpeJiesieHue TeHOTHIIA! IIOJTHOT€HOMHOE
CEKBCHHPOBAHHUE, TCHOTHUNHUpPOBaHMWE, B TOM uuciae ¢ mnomomblo [I[[P-anammsza.
HacencrBeHHbIe 3a001€BaHNs YeJIOBEKA: TeHHBIE 00e3HH, 00JI€3HN C HACICACTBEHHON
MIPEAPACIIONOKEHHOCTRIO, XPOMOCOMHBIE Oone3nn. ComMaTHYecKHue M TeHEpaTUBHBIC
mytarui. CTBOJIOBBIE KiIEeTKU. [IpMHIMIBI 370poBOTO 00pa3a »KW3HHU, AMArHOCTHKH,
npoQUIAKTUKKM W JICUEHHS] TEeHETUYEeCKHX OoJe3Heil. MenuKo-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHNE MEIUITMHCKON TEeHETHKHU B MPEIOTBPAIICHUN U JICUCHUN
IreHETHYECKHMX 3a00JICBAHUI YEIOBEKA.

Hemoncmpayuu:

llopmpemwvi: 1T'. Mengens, T. Mopran, I'. ne Ppuz, C.C. YeTrBepuKoB,
H.B. Tumodees-Pecosckuii, H.1. Bapumnos.

Tabruyvl u cxemvi: «MOHOTMOPUIHOE CKpEIIMBAHUE W €r0 IIUTOr€HETHYecKas
OCHOBa», «3aKOH PACIICIUIEHUS M €ro IIUTOT€HETHUYECKas OCHOBA», «3aKOH YHMCTOTHI
rameTr», «JluruOpuaHoe ckpemuBanue», «lluTomoruueckre OCHOBBI JTUTHOPUIHOTO
CKpemmBaHus», «Menos3», «B3anmopencTBue anienbHbIX TE€HOB», «l €HEeTHYeCcKue
KapThl PACTEHUH, XUBOTHBIX M 4YeJoBeKa», «l'eHeTuka mnoja», «3aKOHOMEPHOCTH
HacJEeA0BaHMUs, CUEIUIEHHOTO ¢ oJoM», «KaprnoTunel yenoBeka U )KUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MoaudukanmonHas W3MEHYUBOCTh», «HacimegoBanue pesyc-
bakTopay, «I'eHeTuka rpymm KpoBu», «MyTalnoHHass U3MEHUUBOCThY.

Obopydosanue:  MoAenU-amiuIUKauu  «MOHOTHOPUAHOE  CKpELIMBAHUE,
«Henonmnoe  gomuHupoBanue», «JurubpuaHoe  ckpemuBaHue»,  «llepekpect
XpOMOCOMY», MHKPOCKOIl M MHKpompenapaT «Jlpo3zodunay (Hopma, myranuu (HOpMbI
KPBUILEB U OKPACKH Tefa), repbapuit «I"opox moceBHOWY.

Jlabopamopuvie u npakmuyeckue papomoi:

Jlaboparopnass pabora Ne 5. «l3yueHue pe3yJbTaTOB MOHOTHOPHIHOTO
U AUTUOPUAHOTO CKPEUIMBaHUS Y IPO30(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnast padora Ne 6. «M3yueHue MOAM(PUKANMOHHONW HU3MEHUMBOCTH,
ITOCTPOEHHUE BAPUALIMOHHOTO PAIAa U BAPUALIMOHHOM KPUBOW.

JlaGoparopnast pabora Ne 7. «AHanu3 Myrauuid y Apo30(HIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[IpakTrueckas padora Ne 2. «CocTaBieHUE U aHAJIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3dMmoB. OCHOBbI OMOTEXHOJIOT UH

Cenekuus Kak HayKa W MpoliecC. 3ap0okKACHUE CEJEKIIMU U TIOMECTUKAIUS. Y YeHUE
H.W. BaBuioBa 0 1eHTpax MPOUCXOXKICHUS U MHOIo00pa3usi KyJbTYPHBIX PACTEHUHU.
LleHTpBI MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHBIE METOJIbI CEeJeKIUU. MacCoBbIi W HMHAMBUAYAIbHBIA OTOOPHI
B CEJIIEKUMHM pPACTEHUA U KUBOTHBIX. OIleHKa BKcTepbepa. biM3KopoacTBEHHOE
CKpenuBanue — uHOpuAUHT. Ynctas nmunus. CKkpelmurBaHue YUCThIX JIUHUM. ['eTeposuc,
ui rubpuaHas cwia. HepolacTBeHHOE CKpemMBaHue — ayTOpuauHr. OTaaneHHas
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ruOpuau3anus U ee ycrnexu. VICKyCCTBEeHHBIA MyTareHe3 U MOJTy4eHHUe MOJIUILIONI0B.
JlocTHKEeHUS CENEKIIMU PACTCHUH, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexnonorus kak oTpaciib IPOU3BOACTBA. ['€HHAsA MHKEHEPHS. DTAIlbl CO3/IAHUS
pexomOunantHot JIHK wu Tpancrennbix opranuzmoB. KiieTouHas uHKeHepHs.
Knerounsle KynpTypbl. MHUKpPOKIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KioHupoBaHue
BBICOKOMPOJIYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJOTHMYECKHE
u yTndeckue npoodsnemsl. MO — reHeTH4ecKu MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N1.B. Muuypum, I'.J1. Kaprieuenko, M.®. BaHoB.

Tabauysl u cxemol: Kapta «LIeHTpBI MPOUCXOXKIEHUSI 1 MHOT000pa3us KyJIbTYpPHBIX
pactenuii», «lloponpl noMamHUX KUBOTHBIX», «CopTra KyJIBTYPHBIX pacTEHUI»,
«Otnanennas rubpuanzanusy, «Padorsl akagemuka M.®. MBanosay, «Ilomurmmonausy,
«O0bekThl  OuoTexHosorum»,  «KierouHele  KyabTypsl W KJIOHHPOBAHHEY,
«KoHcTpynpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

ObopyodosaHue. MyISKU TUIOJIOB U KOPHEIUIOJOB TUKHUX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repbapuil «CebCKOX03SIMICTBEHHBIE PACTEHUS.

Jlabopamopuvie u npakmuyeckue padbomoi:

Okckypenst «OCHOBHBIE METOIBI U JOCTHKCHUS CEJICKIIUA PACTCHHN W KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIM Y4acTOK,
B TEIUTMYHOE X03MCTBO, Ja00OPaTOPUIO arpOYHHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC
1 wac B Heaento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. DBomronoHHast OMOIOrUst

IIpennoceuIKu BO3HMKHOBEHUS 3BOJIIOLIMOHHON TEOPHUH. DBOJIKOLMOHHAS TEOpUs
U ee MecTo B Ouonorud. BiusiHuEe SBOMIOLMOHHONW TEOPHUH HA PAa3BUTHE OMOJOTUU
U JAPYTUX HayK.

CBuzerensctBa  3BomolMM.  [laneoHTOnOrMyeckue:  MOCIEIOBATENbHOCTD
NOSIBICHUS BHUJAOB B  IAJECOHTOJIOTMYECKOM JIETONHCH, MEPEXOAHBIE  (POPMBIL.
Bbuoreorpadguueckue: cxoICTBO U pa3nuuue ¢payH U (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA MW  pPa3inyusg HSMOPHOHOB pa3HBIX BHUJIOB
NMO3BOHOYHBIX.  CpaBHUTEIbHO-AHATOMHYECKHE:  TOMOJIOTUYHBIE,  AHAJIOIMYHBIE,
pyOIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKMX IyTed Yy Bcex
OpPraHU3MOB.

OBomonmonHas teopust Y. [Japeuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHU3MA.
JIBrokylme Ccuiabl 3BOJMIOUMKA BUAOB 10 JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE
Opd  OTPaHUYEHHOCTH  PECypCcoB,  HEOMNpEAeJIeHHAas  H3MEHYHUBOCTb, OOphrOa
3a CyILIECTBOBaHME, ECTECTBEHHBIN 0TOOD).
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Cunrernueckas Teopus 3Boionnu (CT3) u ee OCHOBHBIE MOJIOKEHHUS.

MukposBosmonus. [lomynsus kak eauHUIA BUAA U SBOJIIOLUY.

JIBrkytiue cuiibl ((pakTOphl) SBOJIIOIIMU BUIOB B TpUpoie. MyTaImoHHBIN npolecce
¥ KOMOWHATUBHAA U3MEHYUBOCThH. [lonynsironHble BOJHBI U Aperd reHoB. M3omsius
U MUTPALIHSL.

EcTecTBeHHBII 0TOOp — HAPaBIAIOIMINMA (HPaKTOP IBOTFOLMHI. POPMBI €CTECTBEHHOTO
otoopa.

[IpucnocoONeHHOCT,  OPraHM3MOB  Kak  pe3yibTaT ABojouuu. IIpumepsr
MpUCTIOCOOICHU Y Opranu3MoB. ApoMopdh03bl ¥ HANOA AT TAIIUH.

Bun u BunoobpazoBanue. Kpurepuu Buma. OcHOBHBIE (OPMBI BHI000pA30BaAHNUS:
reorpaduueckoe, 3KOJIOrHYECKOE.

MakposBomtonusi.  @opMbl  3BOMIONMU:  QuUIeTHYECKas,  JAUBEpreHTHas,
KOHBEPreHTHas, napauienpHas. HeoOpaTuMocTh 3BOMIOIHH.

[IporcxoxJieHne OT HECNEeUHATM3UPOBAaHHBIX MpeAakoB. IIporpeccupyromas
creruanu3anus. AqanTuBHas pajauarus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, JXK.b. Jlamapk, Y. JapBun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenb, @. Mroinep, A.H. CeBepuos.

Tabnuyvt u cxemwvl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiey, «3apoAabllin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy», «Dopmbl OOpbOBI 3a CYIIECTBOBaHUE,
«EctectBeHHBI 0TOOPY, «MHOrOo00Opa3ue cCopToB pacTeHuit», «MHorooOpasue nopon
KUBOTHBIX», «llomymsimuny», «MyTalMoOHHAs HW3MEHYUBOCTHY, «ApomMopdo3s»,
«Mnnoamanranumy, «OO0mas aereneparus», «JBmwkyme cuibl Bomouny, «Kapra-
cxeMa wmapuipyra nyrtemectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHUEY,
«ITpucnoco6aeHHOCTh OpraHU3MOBY, «"eorpaduueckoe BUJ1000pa3oBaHUe,
«IKOJOTHYECKOE BHI000pa30BaAHHE.

Obopyoosanue: KOIIEKIHUS HACEKOMBIX C Pa3IUYHBIMH THIIAMH OKpPAcKH, HaOOp
IJIOJIOB U CeMsH, KoJueKius «lIpumepsl 3allIMTHRIX TPUCIOCOOICHUN Y )KUBOTHBIXY,
Mozenb «OCHOBHBIE HAamNpaBlCHUS HJBOJIOLMM», OO0beMHas Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOUYHBIXY.

buoreorpaduueckas kapra Mupa, KOJIeKus «DopMbl COXpaHHOCTH UCKOITAeMbBIX
JKUBOTHBIX W pacTeHuil», Mopenb ammiukanusa «llepekpect Xpomocomy, BIaKHBIC
npemnapatel  «Pa3ButHe HacekoMmoro», «Pa3BUTHE JIATYIIKW», MUKpOIpenapar
«dpozoduna» (Hopma, myTanuu GOpMbI KPbUIHEB U OKPACKH TEJIA).

Jlabopamopusvie u npaxmuueckue padoomol:

JlaGopatoprast pabora No 1. «CpaBHeHHE BHUIOB 1O MOPGOIOTHUECKOMY
KPUTEPHIOY.

Jlaboparopnas padora Ne 2. «Onucanue NpUCIIOCOOJEHHOCTH OpraHu3Ma U €e
OTHOCHUTEJILHOT'O XapaKTepay.
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Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eMJie

JloHayyHBIE TIPEACTABICHUA O 3apOKACHMM >KM3HH. HayuHple rumnoressl
BO3HUKHOBEHUS KU3HU Ha 3emiie: aOMOreHe3 U MaHcrnepMus. XUMHUECKask SBOJIOLIMSL.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BELECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIbHOE
NOATBEPXKACHUE XUMUYECKOM HdBomouuu. HavanbHble 3Tanbl  OMOJIOrMYECKOU
sgomonu. ['mnoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX  CTPYKTYp
M BO3HHUKHOBEHHE NpPOTOKIJIETKHU. [lepBble kieTkm u ux sBomouus. dPopmupoBaHue
OCHOBHBIX I'PYIII KMUBBIX OPTraHU3MOB.

Pa3zgutne xu3Hu Ha 3emsie 1o spaM M nepuojaM. Karapxel. Apxeiickas
U TpoTepo3oiickas psl. [laneo3oiickas 3pa u ee mepuoIbl: KeMOPUNUCKH, OPIOBUKCKUH,
CUJIyPUMCKUH, NEBOHCKUM, KAMEHHOYT OJIbHBIM, IEPMCKHM.

Me3so30licKas 3pa U €€ NEPUOIBL: TPUACOBBIN, FOPCKHUM, MEIOBOU.

Kalinozoiickas 3pa u ee nepuobl: MajIeOreHOBbI, HEOT€HOBbIN, AHTPOIIOT€HOBBI.

XapakTepuCTUKa KJIMMaTa M TE€OJOTHYECKUX MporeccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIIMM PACTUTENILHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y PACTEHUN U )KUBOTHBIX.
[losiBrIeHME, pacUBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa KaKk OTpaxeHue dBoMoUUH. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIBI OPraHU3MOB.

OBOMIOIMSL YENOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuThe mnpencTraBieHUN
O IIPOUCXO0KJICHNH YenoBeKa. MeToabl n3ydeHus: aHTpororesesa. CxoacTsa U pa3inyus
YEJIOBEKA U KUBOTHBIX. CUCTEMaTUYECKOE MTOJIOKEHUE YETTOBEKA.

JBrxymme cunbl (paktopbl) aHTpororeHesa. HacnencTBeHHass M3MEHYUBOCTD
U eCTeCTBEHHBIH 0TOOp. OOIIecTBEeHHbIN 00pa3 >KU3HU, U3TOTOBJIICHUE OPYIUN TpYyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU DBOJIIOIMU YEJOBEKA: ABCTPAIONUTEKH, YemoBEK
yMenbl, YemoBeKk NpsIMOXOIAIui, YenoBeK HeaHAepTAIbCKUM, UeEOBEK pa3yMHBIN.
Haxonku nckomaeMbIx OCTAaTKOB, BpeMsl CYIIECTBOBaHUs, 00JACTh PAacIpPOCTPAHEHHS,
00BbEM TrOJIOBHOT'O MO3Ta, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTPAJIONIHAS (SKBAaTOpUaIbHAs), MOHIOJIOMAHAS (a3UaTCKO-aMEPUKAHCKAas).
YepTel NOpUCIIOCOOJEHHOCTH IMPEACTABUTENEH YEJIOBEUYECKHX pac K  YCJIOBHUSAM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:

llopmpemuwi: ®@. Penu, JI. [Tactep, A.1. Onmapun, C. Muinep, I'. FOpu, Y. JapBun.

Tabnmuyvr u cxemovli: «Bo3HukHOBeHHEe COJNIHEUHON CcHCTEeMbl», «Pa3BuTne
opraHuyeckoro  mupa»,  «PactutenpHas ~— KieTkay,  «KUBOTHas  KJETKay,
«IIpokapuornueckass kinetka», «CoOBpeMEHHass CHUCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA M YeIOBEKOOOPA3HBIX 00E3bsH,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX HAXOJIOK MPEJIKOB COBPEMEHHOT'O YEJIOBEKaY,
«/peBnenmme moan», «/peBHue monn», «llepBble  COBpEMEHHBIE  JIOAWY,
«YeoBeueckue pacb».
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Obopyoosanue: mynsxku «IIpoucxoxaeHue dyenoBeka» (OIOCTBI aBCTPAJIONMHUTEKA,
MUTEKAHTPOIa, HeaHIepTajblla, KPOMAHbOHIIA), CICMKH WM M300pakKeHUsS KaMEHHBIX
Opyauid  TepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEpbl,  pyOwmsa,  ckpedia),
reOXpOHOJOrnueckas Tabnuua, Kojulekuus «POopMbl COXPAHHOCTH HMCKOIAEMBbIX
YKUBOTHBIX U PACTEHUI.

Jlabopamopuwvie u npaxmuuecKkue padoomol:

[Ipaktuueckas pabora No 1. «l3yueHuwe HCKOMaeMbIX OCTAaTKOB PACTCHHM
Y )KUBOTHBIX B KOJJICKIIUSIX).

DKCKypcust «DBOJIOLNSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHbIH
WJIM KPaeBeIUECKUU My3eil).

Tema 3. OprannzMbl 4 OKpY Kamolas cpeaa

OKoJlorus Kak Hayka. 3ajaud W pasliebl 3KOJOTMH. MeToabl 3KOJOTMYECKHX
UCCIIEIOBaHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpeapl o0OuTaHUsI OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3AYIIHAs, T[OYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Okonornueckue  Qaxktopel.  Kmaccupukanus — sKomorudeckux — (aKkTOpOB:
abnoTuyeckue, OMOTUYECKHE M aHTPOINOreHHbIe. [[elicTBUE HKOJIOrH4YecKux (PaKTopoB
Ha OPraHU3MBI.

AbGuotnyeckue (QaxkTopbl: CBET, TeMIleparypa, BIaXHOCTb. doTonepuoausm.
[IpucnocobieHust oprauu3MoB K JeHCTBUIO abnoThyeckux (axtopoB. buonornyeckue
PUTMBI.

buotnueckue ¢daktopbl. Bujabl OHMOTHUYECKUX B3aMMOJACUCTBUM: KOHKYPEHIIHUSA,
XMIHUYECTBO, cuMOM03 U ero Qopmel. [lapasutusm, koomepainusi, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HAXJCOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKMX  B3aUMOJEWCTBMM  JJii  CYIIECTBOBAHUS  OPraHU3MOB
B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKH NOMysiiuu. OCHOBHBIE MOKA3aTeNu MONYJISUN:
YUCJIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MMPUPOCT, MUTpaLMs. JJuHaMuka
YUCJIEHHOCTH MOMYJISIUU U €€ PETYJISALHUS.

Hemoncmpayuu:

TIlopmpemui: A. I'ymbonbat, K.®. Pynbe, 3. ['exkens.

Tabauyvr u cxemwi: kapra <«lIpupoansie 30HBI 3eman», «Cpeabl OOUTaHUA
opranusmMoB»,  «®Doronepuoguzm»,  «llomymannm»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIIEHHOCTH NONMYJISIUU UHDY30puU-TYPenbkny, «IIumeBplie nenm».

Jlabopamopuwvie u npaxmuuecKkue padoomol:

Jlaboparopnass pabora Ne 3. «Mopdosnoruueckue OCOOCHHOCTH pacTeHUU
U3 Pa3HbIX MECT OOUTAHUS.

JlaGoparopnast pabora No 4. «BrnusHue cBeta Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCay.
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[Ipaktuueckas padora Ne 2. «llomcuer MIOTHOCTH MOMYJSUUNA pPa3HBIX BUOB
pacTeHUN».

Tema 4. CooOmecTBa U 3KOJI0rHYeCKHE CUCTEMBI

CooOmectBo opranu3moB — OuoneHo3. CTpykTypsl OWOIEHO3a: BHUIOBa,
pOCTpaHCTBEHHAs, Tpoduueckas (nuiuesast). Buasl-qomuHanTsl. CBsi3u B OUOIIEHO3E.

DKojoruueckue cucreMsl (3kocuctemsl). [lonstre 00 skocucTeme u GUOreoLeHo3e.
OYHKIIMOHATILHBIE KOMIIOHEHTBI SKOCUCTEMBI: TTPOAYIIEHThI, KOHCYMEHTHI, PEAYIIEHTHI.
KpyroBopoT BelecTB v OTOK YHEPruu B 3kocucteMe. Tpoduueckue (uiieBbie) ypoBHU
skocucteMbl. [IumieBsie nenu u cetr. OCHOBHBIC MTOKA3aTeIN dKOCHCTEMBI: OMomacca,
OPOAYKIUSA. IKOJOTHYECKHE MHUPAMHUIBL: TPOIYKIIUU, YHUCICHHOCTH, OMOMACCHI.
CBoiicTBa SKOCUCTEM: YCTOWYUBOCTD, CAMOpErysiiusi, pazputue. Cykieccus.

[IpupoaHbie SKOCHCTEMBI. DKOCHCTEMBbI 03€p U pPEK. DKOCHUCTeMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTIO JIeca.

AHTpOIIOreHHbIE HKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOosKOCUCTEMBI.
buonornyeckoe u X03iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (daktop ycroMuuBocTH 3KocucteM. CoxpaHeHue
OHMOJIOTHYECKOT0 Pa3HOOOpa3us Ha 3emIle.

VYuenne B.W. Bepuaackoro o 6uocdepe. ['panutibl, coctaB u CTpyKTypa Ouochepsl.
KuBoe BemectBo u ero GyHkuuu. OcoOeHHOCTHM Ouocdeprl Kak TIJI00ATbHON
HKOCUCTEMBI. /[[MHaMu4eckoe paBHOBECHE U oOpaTHas CBsi3b B Ouocdepe.

KpyroBopoTsI BeliecTB 1 OMOTCOXUMUYIECKUE ITUKITBI JIEMEHTOB (Yriepoa, a30Ta).
3oHaBbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuectBo B Ouochepe 3emin. AHTPOIOTCHHBIE W3MEHEHHS B Ouocdepe.
['1o06anbHBIE YKOJIOTHYECKHUE TPOOIEMBI.

CocymiecTBoBaHre MpUposl U yenoBeuecTBa. CoxpaneHne 6uopasHoodpasus Kak
OCHOBa ycToiunBocTu O6mocheprsl. OCHOBA palMOHAIBHOTO YMPABICHUS MPUPOIHBIMU
pecypcamu U uX UCTOIb30BaHue. JloCTHKEHNsT OMOJIOTUH U OXpaHa TIPUPOJIBI.

Jemoncmpayuu:

llopmpemwi: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepuaackuii.

Tabruyvr u cxemwr: «llumeBbie nenu», «bUOIEHO3: COCTAaB M CTPYKTYpay,
«IIpuponubie  cooOmiectBa», «llemu mnuTaHus», «OKoMoruyeckas MUPAMUJIAY,
«buocepa u yenosek», «IKocHCTEMA MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOTO Jecay, «bHoneHo3 BogoeMa», «ArpoueHo3», «lIpuMepHsie aHTPOIIOreHHbIE
BO3JICUCTBUA Ha MNpUpoAy», «BaKHEWIIME WCTOYHWUKHM 3arpsA3HEHUs BO31yXa
U TPYHTOBBIX BOm», «llouBa — BaxkHeimass cocraBisiomias ouochepny, «DakTopbl
nerpagainuu mousy, «llapaukoBsiii 3pdexT», «DakTOophl paIMOAKTUBHOTO 3arps3HEHUS
ouocdeps», «O0mas cTpykTypa ouocheps», «PacnpocTpanenue xxu3Hu B ouocheper,
«O30HO0BBIN dkpaH Ouochepr», «Kpyrosopor yriepoga B 6uochepe», «KpyroBopot
a30Ta B IPUPOJIEN.
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Obopyoosanue: Mojenb-anmukanus «TUnuyHble OUOIEHO3BD», repdapuid
«PacturensHbie coobmiecTBay, Kouiekiuu «buonenosy, «Bpemurenn BakHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYJIbTYp», repOapud U KOJUICKIIMA PACTEHHM M YKMBOTHBIX,
NpUHAAJISKAIUE K Pa3HbIM JKOJOTMYECKMM TpymmaMm oaHoro Buja, KpacHas kHura
Poccuiickoit @eaepanu, n300pakeHus OXpaHsIeMbIX BUJOB PACTEHUM U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCsl TpeOOBaHUS K PE3yJbTaTaM OCBOEHUS
OOyyaroUMMHUCs  NpOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIPeIMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorus»
BBIJICJICHBI CJICJIYIONINE COCTABJISIONINE: OCO3HAHUE OOYYAIONUMHUCS POCCHUMCKON
FPaXJAHCKOM HMAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
¥ CaMOOTIPECIICHHUIO, HAJTMYNE MOTUBAIIMU K OOYUCHHUIO OMOJIOTHH, TICJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHHX YOEKIEHWW JMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH
U HUCTOPUYECKUX TPATUIUM pa3BUTUS OHOJIOTHYECKOrO0 3HAHUS, TOTOBHOCTH
1 CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH ACATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMM YCTaHOBKAMH, TMPHUCYIIUMU CHUCTEME OHMOJOTHYECKOTO OOpa30BaHMS,
HaJU4Yue SKOJOTHMYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEIM U CTPOHUTH
JKU3HCHHBIC IJIaHbI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IWHCTBE Yy4yeOHOW U  BOCHUTATEIBHOM JCATEIBHOCTU B  COOTBETCTBUU
C TPaAULMOHHBIMU POCCUMCKHUMHU COLIMOKYIbTYPHBIMH, UCTOPUUYECKHUMHU U IYyXOBHO-
HPaBCTBECHHBIMU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE IpaBWJIaMH W HOPMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT  TpOIlecCaM  CaMOMNO3HAHUSA, CaMOBOCIIHUTAHMUS
Y CaMOpa3BUTHsI, PA3BUTHUS BHYTPECHHEN MO3WULIMU JIMYHOCTH, MAaTPUOTU3MA, YBAKECHUS
K 3aKOHY W NPaBOIOPSAKY, YEJIOBEKY TpyAa M CTaplIeMy MNOKOJEHHIO, B3aUMHOTO
yBaXXEHUsI, OEpPEKHOro OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapoaa Poccuiickon Depepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHHUS Yy4eOHOro mpeamera «buosorus» g0JKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArONIMXCS ~ PYKOBOICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKIACHUN, COOTBETCTBYIOIIHNX TPAAUIIUOHHBIM
IIEHHOCTAM POCCUMCKOr0o OOIleCTBA, PpACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
JIESITEIIbHOCTA B MPOILIECCE PEAM3allMM OCHOBHBIX HAIIPABICHUNW BOCIUTATEILHOU
JIEATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKJAAHCKOW TMO3UIIMKM OOYYalomerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO 0OIIECTRA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA
Y MIPaBONOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIbHOCTU NPU CO3AAHUM YYEOHBIX
IIPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUU OMOJIOTHYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTh OMNPEAEINIATh COOCTBEHHYIO MO3MIMIO MO OTHOIIECHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOIEM C pa3HbIMU YOEKIEHUSMH, KYJIbTYPHBIMU ILIEHHOCTSIMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4eOHBIX,
ITIO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/1a4, YBAXUTEIBHOE OTHOLICHHWE K MHEHUIO
OIIIOHEHTOB MPHU 00CYXKIAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO CONECPKAHMS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTpMOTHYECKOr0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh POCCUMCKOM TI'pa)TaHCKOM HJIEHTUYHOCTH, MAaTPUOTH3MA,
YBOXEHUSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHON, ropaoctu
3a CBOM KpaM, CBOWO PoanHy, CBOM SA3BIK M KyJIbTYPY, IIPOLIIOE M HACTOSIIEE
MHOTOHAllMOHAJILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACIEAMI0 W IaMATHHUKAM IPUPOJBI,
JTOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOIOTHUSAX, TPYE;

CIIOCOOHOCTH OLICHMBAThH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIEHHWE M pPa3BHUTHE
OMOJIOrUY, MOHUMAaHKWE 3HAYEHHUs] OMOJIOTMHM B MO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YesioBeKa U COBPEMEHHOI' 0 O0IIECTBA;

ujeliHas YOEKICHHOCTb, TOTOBHOCTh K CIyXeHHI0 OTe4ecTBYy M €ro 3aluTe,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUMCKOT0 HAPOJa;

c(hOopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, dTUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE PpEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI I IIEHHOCTH;

0CO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTONYUBOIO OYYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSTHUS LIEHHOCTEW CEMEWHOWN >KM3HU B COOTBETCTBHM C TPAAULUSIMU
HapoaoB Poccuy;

4) 3CTeTHYECKOro BOCIIUTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIOYAas OCTCTHKY ObITAa, HAYyYHOI'O
Y TEXHHYECKOr0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIICCTBEHHBIX OTHOIIICHHIA,

MOHMMaHUE YMOIIMOHAILHOTO BO3ICHCTBHS KMBOM IPUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMIICHHUE MTPOSABIISATh
Ka4yecTBa TBOPYECKOM JINYHOCTH,

20



denepanbhast pabodas nporpamma | buosmorus. 10—11 kmaccsr (6a30BbIi yPOBEHB)

5) ¢pu3nuecKoro BOCIMTAHUS:

MOHMMAaHUEe U peam3alus 370poBoro U 0e3omacHOro odpasa KU3HU (30POBOE
MUTaHWe, COOJIIOICHHE THUTHMCHWYECKUX TPAaBHJI U HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHIN U OTZIbIXA, pEryisipHas ¢puznueckas akTUBHOCTb), O€pEKHOT0, OTBETCTBEHHOI'O
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY
3JI0POBBIO;

NMOHMMAaHUE IIEHHOCTH TPaBWUJI WHIWBUIAYAJHLHOTO W KOJIJICKTUBHOTO O€30I1acHOT0
TIOBE/ICHHS B CUTYAIIUSIX, YTPOXKAIOIINX 3/I0POBBIO U )KM3HU JIFOJICH;

OCO3HAHHME TOCJICACTBUI W HENPHUATHE BPEAHBIX NPUBBIYEK (YHOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

6) TpyA0BOro BOCIIUTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTU MacTEPCTBA, TPYAOII00UE;

TOTOBHOCTb K AKTHUBHOH JI€ATENBHOCTH TEXHOJIOIMUECKOM M  COLUAIBbHOM
HaIpaBICHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATH, IUIAHUPOBATh U CaMOCTOSITEIBHO
BBITIOJHATH TaKYIO JCSTEbHOCTD;

MHTEpEC K pasIu4HbIM cdepaM NpoPecCHOHANBHON eATEeIbHOCTH, YMEHHUE
COBEpILIaTh OCO3HAHHBIM BBIOOP Oyaymiel npodeccuu M peaarn30oBbIBaTh COOCTBEHHBIE
KU3HEHHBIEC IJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOPAa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH KU3HU,

7) 3KOJOru4ecKOro BOCIIMTAHMSA:

AKOJIOTMYECKH LEJIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HMCTOUYHMKY >KU3HHU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIIEHHE  YPOBHS  DKOJOTHYECKOM  KYJIbTYphl: IPUOOpETEeHHE  OIbITa
IJJAHUPOBAHUS ITOCTYIKOB M OLEHKM MX BO3MOYKHBIX IMOCIEACTBHM ISl OKpPYKaIOIIEH
Cpensl;

OCO3HaHUE TJIO0ANBHOIO XapakTepa OHKOJIOTMYECKUX MpoOdjaeM U MyTed Hux
peLIeHus;

CIIOCOOHOCTh MCHOJIB30BaTh MPUOOPETAEMbIE NPH W3YYEHUH OWOJIOTMHM 3HAHUS
Y YMEHMSI [P PELICHUN IPoOJIeM, CBSI3aHHBIX C PalliOHAIbHBIM IIPUPOIONOIB30BaHUEM
(cobmoneHne mMpaBUil TMOBEIEHUS B IPHUPOJE, HANPaBICHHBIX Ha COXpPaHEHUE
paBHOBECHS B AKOCHUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPUHOCAIIMX BpEJ OKPYXKAIOIMIEH HPUPOTHOU
cpele, yMEHHE IMPOrHO3UPOBATh HEOIArOMPHUITHBIE HSKOJOTMYECKUE MOCIEACTBUSA
MPEANPUHUMAEMBIX IEMCTBUM U IPEAOTBPALIATh UX;

HaJIM4YUEe Pa3BUTOIO HKOJOTMYECKOIO MBILUIEHUs, JKOJOTMYECKOM KYJIBTYpHI,
OIBITA JIEATENBHOCTH JKOJOTMYECKOW HANPAaBJIECHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
VMU B II03HABATEJIIbHOM, KOMMYHUKATHUBHOW M COLIMAJIBHOW IPAKTUKE, TOTOBHOCTH
K Y4aCTHIO B IIPAKTUYECKOU AECATEIBbHOCTH SKOJOTMYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI O MO3HAHHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKM MU OOILECTBEHHOW MpPaKTUKHW, OCHOBAaHHOIO Ha JHUAlOre KyJbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET'O MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpIIEHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak CpeJICTBa
B3aMMOJICHCTBUS MEXY JIFOJbMU U TTO3HAHUSI MUDA;

NOHUMaHUE criennPUKY OMOIOrMH KaK HayKH, OCO3HaHUE €€ poiu B GOPMHUPOBAHUU
pPallMOHAILHOTO  HAYYHOTO  MBIIUJICHUS, CO3JaHUM  LEJIOCTHOIO MPEACTABJICHHUS
00 OKpy’KalollleM MUpE Kak O €IUHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHuH MpoOJeM COXpaHEHUs MPUPOAHOTO
paBHOBECHSI;

yOeXJIEHHOCTh B 3HAYMMOCTH OHOJOTMU Il COBPEMEHHON LMBUIM3AIUU:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUSA MEIULMHBL, CO3JAAHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIlaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS YEJIOBEUECTBA,
IOUCKAa MyTEH BbIXOAA M3 IJOOAIBHBIX SKOJIOTMUYECKHUX MpoOieM M obOecreyeHus
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWU B LIENSAX MOBBILICHUS
o0IIeil KyJbTYpbl, €CTECTBEHHO-Hay4HOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHAJIBHOW TPaMOTHOCTH 00y4aronmxcsi, (opMUPyeMOi pU N3y4E€HUH OMOJIOTUH;

NOHMMAaHUE CYIIHOCTH METO/IOB I03HAHMS, UCITOJI3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTh MCIOJIb30BaTh MOJydaeMble 3HAHUS JJIS aHAIM3a U OOBSICHEHUS SIBICHUMN
OKpY)KArOIIEro MHpa M IPOUCXOMAIIMX B HEM M3MEHEHUH, YMEHHE JIeaTh
O0OOCHOBAaHHBIE 3AKJIOYEHUST Ha OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JaHHBIX
C LIeJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIb30BATh OMOJOTUYECKUE 3HAHUS JJISl PEILICHUS
po0JIEM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHME LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U UCCIIEN0BATENIbCKYIO IEATEIbHOCTh MHAMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BAHHUIO,
K aKTUBHOMY MOJIYY€HHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMM.

B mponecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS OO0Yy4YarOUIMMUCS
IporpamMMsbl 10 OMOJIOTUM Ha YPOBHE CPEAHEr0 OOLIEro 00pa3oBaHUs y 00y4aronXcs
COBEPLLIEHCTBYETCSI SMOLIMOHAIbHBIA UHTEJUIEKT, TPENOoIaraloumii chOpMru pOBAHHOCTS:

CaMOCO3HaHMS, BKJIOYAIOIIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJETh HAIIPABJIEHUS PA3BUTHS COOCTBEHHON YMOLIMOHATIBHOU cepbl, OBITh
YBEPEHHBIM B ce0g;

CaMOpEryJMpOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJEHHE, CTIOCOOHOCTh aIallTUPOBATHCS K AMOILMOHATILHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

22



denepanbhast pabodas nporpamma | buosmorus. 10—11 kmaccsr (6a30BbIi yPOBEHB)

BHYTPEHHEH MOTHMBAIIMY, BKIIIOYAIOIIEH CTPEMJICHUE K JIOCTHXKEHUIO LIEJIH
U YCIEXYy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHUE JICMCTBOBATb, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITaTHH, BKJIFOYAIONMIEH CIIOCOOHOCTH ITOHMMAaTh SMOIMOHAJIBLHOE COCTOSHUE
JIPYTrUX, YUYUTHIBATH €ro TIPU OCYIIECTBIEHUM KOMMYHHKAIUM, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPE)KUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpaWBaTh OTHOILICHUS
C APYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yibTaThl OCBOEHHS y4deOHOro mnpenmera «buonorus»
BKJIIOYAIOT:  3HAa4MMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIleHaydHble TOHATHUS, OTPaKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CTIELIM(PUKY METOJOB MO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPrus, SIBICHUE, MPOIECC, CUCTeMa, HayYHBIH
dbakT, TMNPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEeIOBAaHUE,
HaOJI0ICHUE, U3MEPEHUE, FIKCIIEPUMEHT U APYruX), YHUBEpCAIbHbIE yUEOHbIE 1EUCTBUS

(TTo3HaBaTENbHBIE, KOMMYHHUKaTHBHBIC, PETYIISTUBHEIC), o0ecreYnBaroIne
dbopMupoBanue (QyHKIIMOHAITLHONH TPAaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
o0y4Jaromuxcs, CIIOCOOHOCTH oOyyJaromuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJIbHbIE YUeOHbIC
JICCTBUSA B MMO3HABATEILHOW M COLIMATILHOM ITPAKTHUKE.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble joruueckue J1eMcTBUS:

CaMOCTOATENFHO (OPMYIUPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

WCITI0JIb30BaTh MPU OCBOCHWH 3HAHWI MPUEMBI JOTMYECKOr0 MBILUICHHS (aHaIU3a,
CHHTE3a, CpPaBHEHUS, KJIacCHU(pUKAIMK, 0000IIEHNS ), PACKPHIBATH CMBICT OMOJIOTUIECKUX
NOHATUN (BBIACIATh UX XapaKTepHble NMPHU3HAKHU, YCTAHABIIMBATh CBSI3U C JPYTUMH
MIOHSATUSIMU);

ONPENENATh LENIN IEATEIIbHOCTH, 3aJ1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTD PE3YyJIbTATHI AEATEILHOCTHU C ITOCTABJICHHBIMU LEIISIMU;

MCITI0JIb30BaTh OUOJIOrMYECKUE MOHATHS 151 OObSICHEHUS (PAKTOB U SIBJICHUI dKUBOI
PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, N€IyKTUBHBIC, M0 AHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOpPEYHUST B paccMaTpPUBAEMbIX SIBJICHUSX,
(GbopMyIHpPOBaTH BHIBOBI U 3AKITIOUCHHUS;

NPUMEHSTh CXEMHO-MOJENIbHBIE CPEACTBA JJI MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIIECHUHN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAaKKe MPOTUBOPEUUI
pa3HOTO POa, BHIABICHHBIX B PA3IMYHBIX HHPOPMAIITMOHHBIX UCTOUHHUKAX;
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pa3pabarbiBaTh IUJIaH pEIIEHUS MPOOJEMbl C YYETOM aHaju3a HMEIOIIMXCS
MaTepHUabHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLEHHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLICHUBATh PUCKH IOCIIEICTBUN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATh PabOTy B YCJIOBHUSIX PEajbHOI0, BUPTYAILHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3zoBrnle ucciiegoBarejbLcKue 1eHCTBUA:

BJIQJICTh HaBBIKAMU Y4YEOHO-HCCIIEIOBATEILCKON W TMPOEKTHON JESTEIBHOCTH,
HaBbIKaMM  pa3pelieHuss mpoliieM, o001anaTh CHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATEJIbHOMY MOUCKY METOHOB PELICHUS MPAKTUYECKUX 3a1ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BATh PAa3JIMYHbIE BUBI IEITEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CHTYAIUAX, B TOM YHUCIC
MIPU CO3JaHUU YYEOHBIX U COIIUATILHBIX TPOEKTOB,;

dbopMUpoBaTh HAy4YHBI THI MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJIOTHUCH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHBIE 33/1a4¥ B 00Pa30BaTEILHOMN JIEATETbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJIAITh TPUYMHHO-CJIEICTBEHHbBIE CBSA3U U aKTYyaJU3UpPOBATH 3a7a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEUICHUs], HAXOJIUTh apTyMEHTHI JUIsl I0Ka3aTEIbCTBA CBOMX YTBEPKIACHUM,
3aJlaBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3a/aud pe3yibTaThbl, KPUTHUYECKU
OILICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH Li€JICHANPABICHHBIN MOMCK TIEPEHOCA CPEJCTB U CIIOCOOOB AeHCTBUS
B ITpo(heCCHOHATBLHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUUECKYIO0 OOJacTH
KU3HEAEATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJIEHU, MTPEIAraTh OPUTUHAIBHBIE TTOAXOAbI U PEMICHUS, CTABUTh
po0JIeMbl U 33J1a4H, JIOMYCKAIOIIKe albTepPHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
OCOOUSs, HAYYHO-TIONYJIAPHOM JIuTEepaType, OMOJIOrMUEeCKUX CIOBApAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHanM3upoBaTh HWHQOpPMAIUIO
pa3IMYHBIX BUAOB U (DOPM MpE/ICTABICHUS, KPUTUIECKUA OIICHUBATH €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUYUBOCTE;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METO/bI MPU TTOMCKE U 0TOOpE
ouosornueckoi nHpopmanru, HeoOXOAMMOM 1JIsI BBIMIOJHEHUS YUEOHBIX 3a]1a4;
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OpuoOpeTaTh  OMBIT ~ MCIOJIB30BaHMUS  HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBaTh KYJIbTYPY AKTUBHOI'O MCIOJIb30BAHUS pPa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAIIbHYIO (POpMY IPEICTABICHUS OMOJOrHYECKON
uHdopmanuu (CXeMbl, rpapuKy, TUarpaMMbl, TaOJIULbI, PUCYHKH U APYTOE);

UCIIO0JIb30BaTh HAYYHBIN A3BIK B KQUECTBE CPEJICTBA MpU padOTe ¢ OMOJOTUYECKOM
uHpopmaleil: TpUMEHATh XUMHUYECKHE, (U3MUYECKME M MATeMAaTHYECKUE 3HAKU
U CHMBOJIBI, bopMybl, ab0OpeBuarypy, HOMEHKJIATYpYy, HCIIOJIb30BaTh
U TIpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJIaJIeTh HABBIKAMHU DPACIO3HABAaHUS M 3aIIUThl MHPOpMaANUU, UH(POPMAIIMOHHOM
0€30IMaCHOCTH JIUYHOCTH.

KoMMyHHKATHBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe IelCTBUS
Oo0wmenue:

OCYIIECTBIIATh KOMMYHHUKAITMU BO BCceX cdepax >KU3HU, aKTHBHO Yy4acTBOBATh
B JIMAJIOTe WM JUCKYCCHHM IO CYIIECTBY OOCYXmaemMol TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BHICKA3bIBATh CYXKJICHUSI OTHOCUTEIILHO BBHITIONHEHUS IMpeJiaracMoi 3aJauu,
YUUTHIBATh WHTEPECHl MU COTJIACOBAHHOCTb MO3UIMN JIPYrMX YYaCTHUKOB JUajiora
WJIU JUCKYCCHUH);

pacmio3HaBaTh  HEBepOaJIbHBIE CpEACTBA  OOIIEHMS, TOHMMAaTh 3HAYCHUE
COIMATILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CUTYaIlMi, YMETh
CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BJIQJICTh PA3MMYHBIMU CrIoco0aMu OOIIEHUS W B3aUMOJCHUCTBHUS, ITOHUMATH
HaMEPCHUS JPYTUX JIIOJICH, TPOSBIATh YBAXUTEIHHOEC OTHOIICHHE K COOECEIHUKY
U B KOppeKTHOU (hopme GopMyIHpOBaTH CBOM BO3PAKCHHUS;

pa3BEpHYTO U JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMmecTHas HEATECJIbHOCTD:

MMOHUMATh U HCIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U MHAUBUAYAJIbHON pabOThI
IIPH PEIICHUH OMOJIOTHYECKOM TPOoOIeMBbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
rpynnoBbIX (POPM B3aWMOZECHCTBUS MIPU PELICHUN Yy4€OHOM 3a1a4H;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBHUI C yU€TOM OOILIMX UHTEPECOB
Y BO3MO>KHOCTEH Ka)KJI0T0 WIEHA KOJUIEKTHBA;

IPUHUMATh L€ COBMECTHOU JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIEUCTBUSI 10 €€ TOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUH, pACHPEIEIIATH PO C YUETOM
MHEHUN YYaCTHUKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIAJa U KaXJOr0 y4aCTHMKA KOMaHJbl B OOIMIA
pe3yNbTar 1Mo pazpadoTaHHBIM KPUTEPHUSIM;

npenjaratb  HOBBIE NPOEKTHI, OIEHWBAaTh HJEM C TO3UIUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;
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OCYHICCTBILATh ITO3UTHBHOC CTPATCTHUYCCKOC IMTOBCACHUC B PA3JIMYHBIX CUTYallUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIIMATHUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranuzanusi:

UCMOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM M MX PELICHUS
B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JICMCTBUSAX M MOCTYNKaX MO OTHOLIEHUIO K )KUBOW MPUPOJIE, CBOEMY 30POBBIO
Y 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  ITO3HABATEIBHYI JICATEIBHOCTh, BBISBIIATH
npoOsieMbl, CTaBUTh M (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJaud B 00Opa30BaATEIbHOMN
NEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIFHO COCTABIIATH IUTAH PEUICHHS] MPOOJEMBI C YYETOM HMEIOLIUXCS
pPECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYALUsIM;

paciupsTh paMKy yueOHOIro peaMeTa Ha OCHOBE JIMUHBIX IPEIIOYTEHUM;

JieNaTh OCO3HAHHBIM BbIOOpP, apryMeHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO MIMPOKON SPYAUIMU B Pa3HbIX
00JacTsIX 3HAHMM, TMOCTOSIHHO TMOBBIIIATh CBOM OOpa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETISIM;

BJIaJI€Th HABBIKAMU I1O3HABATEJIBbHON pe(JIEKCUU KaK OCO3HAaHUs COBEPIIAEMbIX
JNEHUCTBUM M MBICIMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHMM, MCIIOJIb30BaTh
npueMsbl peIeKCUH [Tl OLEHKU CUTYalluu, BbIOOpa BEPHOTO PELLEHUS;

OLICHMBATh PUCKHU M CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHHKEHHUIO;

MPUHUMATh MOTHBBI U @pT'yMEHTHI IPYIUX NPU aHAIU3€E PE3YIbTaTOB AESATEIbHOCTH.

IIpunsiTue ceds u Apyrux:
IPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTATKH U JIOCTOUHCTBA;
IIPUHUMATh MOTHUBBI U apPTYMEHTBI APYTUX [IPU aHAIN3€E PE3YIIbTATOB €S TEIBHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTOro YeIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmertHbie pe3yabTaThl ocBoeHUs mporpamMmmbl COO mno Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue g ydeOHoro mnpeamera «buonorus» HaydHble
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3HAaHUS, YMEHUS U  CIOCOOBl  JEMCTBMM 1O  OCBOCHHIO, HHTEPIPETALUU
U TpeoOpa3OBAHMIO 3HAHWUM, BHUJIBI JEATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHHS H
NPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YYEOHBIX CHUTYallMsX, a TakXe B peaJbHBIX
KU3HEHHBIX CHUTYyalUsX, CBSA3aHHBIX C Ouosjorueil. B mporpamme mnpeameTHble
pe3yabTaThl IPEJCTABICHbI 10 TOAaM 00yUYEeHHUSL.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa U HAy4yHOTO MHUPOBO33PEHHMs, O BKJIA/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJOroB B pa3BUTHE OHWOJOTUMH, (PYHKIUMOHAILHONM TI'pPaMOTHOCTHM YeJOBEKa
JUISl peLIEHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBATh COJACP)KaHUE OMOIOTUYECKUX TEPMUHOB M TOHSITHMA: KU3Hb,
KJIETKA, OPTaHu3M, MeTa0om3M (0OMEH BEIECTB M MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperyssiiusi), ypoBHEBas OpraHu3allds >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEIICHUE
(penponykuus), HacJAEACTBEHHOCTb, U3MEHUHUBOCTb, POCT U Pa3BUTHE;

yMEHHE M3Jaratb  OHMOJOrMYEecCKMe Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsA, LEHTpaJIbHAs 10rMa MOJEKYJSIpHON Ouosoruum), 3akoHbl (I'. Mengens,
T. Moprana, H.Wl. BaBuiioBa) u yuenus (0 IEeHTpax MHOTO0OOpa3us U MPOUCXOKICHUS
KyJabTypHbIX pacteHuid H.M. BaBuioBa), omnpenensiTe TpaHULbl UX HPUMEHHUMOCTH
K JKUBBIM CHCTEMaM,;

YMEHHE BJAJE€Th METOJAMH HAyYHOTO IO3HAHHUS B OMOJIOTMHU: HaOIIOAEHUE
U ONHCAHHWE >KHUBBIX CHCTEM, MPOLECCOB M SBJICHUH, OpraHu3alusi U MPOBEICHUE
OMOJIOTUYECKOT0 JKCIEPUMEHTA, BBIIBUKEHUE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIY HCCIEAYEeMbIMH BEJIUYMHAMU, OOBSICHEHUE TMOJIYYEHHBIX pE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHWA, TEOPHUM M 3aKOHOB, YMEHHE [I€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJYYECHHBIX PE3YIIbTATOB;

YMEHHE BBIIEIATh CYILIECTBEHHBbIE IPU3HAKKM BHPYCOB, KJIETOK IPOKAPUOT
U DJYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
mporieccoB: OoOMeHa BEIIECTB W NPEBpAIICHHs SHEPruUM B KIETKe, (PoTocHHTE3a,
MJIACTUYECKOTO U HYHEPreTHYECKOI0 oOMeHa, XEMOCHUHTE3A, MHUTO34,
Mel03a, OIUIOJOTBOPEHHMS, PAa3MHOKEHHUs, WHIMBUAYAIBHOIO pa3BUTUS OpraHU3Ma
(oHTOTCHE3);

YMEHHE NPUMEHSATh TMOIYYEHHbIE 3HAHUA I OOBSICHEHUS OHOJIOrMYECKUX
IIPOLIECCOB M SIBJIEHUH, JUISl IPUHATHSA NPAKTUYECKUX PELICHUN B IOBCEAHEBHOM XKU3HU
C LeJIbIO 00ecTieueHus: 6€30MaCHOCTH CBOETO 3710POBbS U 3/I0POBbS OKPYKAIOIINX JIFOACH,
COONIOACHUS HOPM TPAMOTHOTO TIOBEACHHMS B OKPYXKAIOIIEH NPUPOIHON cpene,
NOHUMaHUE HEOOXOJMMOCTH MCIOJIb30BaHUS JIOCTHXKEHUI COBPEMEHHON Ouosioruu
¥ OMOTEXHOJIOTUH ISl pallMOHATBHOTO MPUPOIONOJIb30BAHMUS;
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YMEHHE pellaTh dJEMEHTapHbIE T'€HETUYECKUE 3aJladyd Ha MOHO- U AUTHOpPUAHOE
CKpELIMBAaHUE, CIEIICHHOE HAacleJl0BaHUE, COCTaBJIATb CXEMbl MOHOTHOPUIHOTO
CKpEILMBAaHMS IS NIPEACKA3aHUs HACJIEJOBAaHUsI IPU3HAKOB Y OPTraHU3MOB;

YMEHUE BBINOJIHATH JIAOOpATOPHBIE U MPAKTHUECKHUE pabOThl, COOIIOAATh IpaBUia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE  KPUTUYECKH  OLUEHUBATh W  HMHTEPIPETUPOBATH  MH(OpMAIUIO
OMOJIOTHYECKOT0 COAEPIKAHMS, BKIIOYAIOU[YIO ICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeicTBa MaccOBOM WH(OpMAaIMK, HAYyYHO-MOMYJSIPHBIE MarepHuabl),
TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIENOBaHUM B  OHONOTUM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIEHUs, 00001mas
OMOJIOTUYECKYI0 MH(POPMAIIMIO M3 HECKOIbKUX HCTOYHHMKOB, IPAMOTHO HCHOJIb30BaTh
MOHSATUMHBIN anmapat OMOJIOTHH.

[IpenmeTHble  pe3yabTaThl  OCBOEHUA  ydyeOHoro mnpenMera  «buonorus»
B 11 Ki1acce NOKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HAayK, B (DOPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa U HAay4YHOTO MHPOBO33PEHUS, O BKIAJE POCCUMCKHX U 3apyOEKHBIX Y4EHBIX-
OMOJIOTOB B  pa3BUTHE OWMONOTUM, (PYHKIMOHAIBHOM TPAMOTHOCTH 4YeJIOBEKa
JUTS pelieHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJECPKAHHE OMOJOTUYECKUX TEPMUHOB WM TIOHSATHH: BHJI,
MOMYJISAIMs, TEHO(POHI, DBOJIONUSA, JBIKYIIUE CHIbI ((PaKTOpbl) DBOJIIOIHH,
MIPUCTIOCOOJIEHHOCTh  OPTaHW3MOB, BHUJ000pa30BaHUE, DJKOJOTHYECKHE (PAKTOPHI,
IKOCHCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEAyIEeHThI, 1IeMN MUTAHUSA, SKOJIOTHYECcKas
nMpamMuia, OUoreoieHos, onocdepa;

yMEHHE Hu3Jlaratb OMoJoruyeckue Teopuu (dBomoruonHas teopust Y. [lapsuna,
CHUHTETUYECKAsi TEOpHUsl DBONIOLMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJBIILIEBOTO
cxonctBa K.M. boapa, depenoBaHus TIJaBHBIX HANpPABJICHUWM W IIyT€W HBOIIOLHAU
A.H. CesepuioBa, yuenns o 6uochepe B.M. BepHaackoro), onpeaensarb TpaHUIBI UX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJAJE€Th METOJAMH HAy4yHOTO IIO3HAaHWUS B OWOJOTMHU: HaOIIOJCHUE
U OIMCAaHUE JKUBBIX CUCTEM, IPOLIECCOB W SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOT0 JKCIEPUMEHTA, BBIIBUKEHHE TUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIY HCCIEIYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3YJIbTAaTOB,
UCTIOJIb30BAaHHBIX HAYYHBIX TOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JENaTh BBIBOJBI
Ha OCHOBAHUH TMOJTYYEHHBIX PE3yIbTATOB;

YMEHUE BBIJENIATH CYIIECTBEHHBIC MPU3HAKA CTPOCHHS OMOIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIMI, TPOMYIIEHTOB, KOHCYMEHTOB, pEAYyIIEHTOB, OHOTeOIeHO30B
¥ 9KOCHCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIIEICTBEHHOW U3MEHUUBOCTH, ECTECTBEHHOTO
oTOopa, Bu1000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, TEHCTBUS SKOJIOTMUECKUX
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(GakTOpOB Ha OpraHuM3Mbl, IMEPEeHOCa BEUIECTB W IOTOKA JHEPrUU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHUH B HKOCHCTEMax CBOEW MECTHOCTH, KPYyroBOPOTa BEIIECTB
1 OMOT€OXMMHUYECKHUX ITUKIIOB B Onocdepe;

YMEHUE MpPHUMEHSTh IOJIYYEHHbIE 3HAaHUSA [UIsI OOBSICHEHHUS OHOJIOTMYECKUX
MIPOIIECCOB U SIBJICHHUM, JJISl IPUHSITHS MPAKTHUECKUX PEIICHUI B MIOBCETHEBHOMN KU3HU
C IIEJIBbI0 00ecTieueHust 0€30MMaCHOCTH CBOETO 37I0POBbS U 3/I0POBbS OKPY)KAIOIIHNX JIFOACH,
COONIIOJIEHUSI HOPM TPaMOTHOTO TOBEACHHS B OKpYXAlOIIedl MPUPOAHON cpee,
MOHUMaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JOCTH)KCHHI COBPEMEHHOW OWOIOTHH
JUIS pallMOHAIIBHOTO MPUPOIOTOIb30BaHMS;

YMEHHE peliaTh 3JIeMEHTapHble OMOJOrMYeCKHe 3a7laud, COCTABIISATH CXEMBI
MepeHOca BEUIECTB U YIHEPTUH B HIKOCHCTEMAX (LIEMU MUTAHMUS);

YMEHHUE BBIMIOJIHATH JIAOOPATOPHBIE U MPAKTHUECKHUE pabOThl, COOIIOAATh IpaBUia
pu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYI0BaHUEM;

YMEHHE  KPUTUYECKH  OLEHHMBATh W  HMHTEPIPETHPOBATH  MHGOPMAILIHUIO
OMOJIOTHYECKOT0 COJEPIKAHMS, BKJIIOYAIOLIYIO MCEBIOHAYYHbIC 3HAHUS U3 Pa3IMUYHBIX
MCTOYHUKOB (CpeAcTBa MaccOBOM WH(OpMAaIMM, HAayYHO-NOIMYJSIPHBIE MaTepHhalbl),
paccMaTpHuBaTh IN100aIbHBIC SKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE NMHCbMEHHBIE W YCTHBIE COOOIIEHHs, 0000IIast
OMOJIOTUYECKYI0 MH(POPMALMIO U3 HECKOJbKUX HCTOYHHMKOB, IPAMOTHO HCHOJIb30BaTh
MOHATUWHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUBI 1€ATEILHOCTHA
pa3aesioB U TEM [IporpammMHoOe conepxanue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u 6uonoruu PackpeiBats coaepxaHne TEPMUHOB
HayK C 0OIIIECTBEHHBIMU, TEXHUYECKUMH Y TIOHATUHN: HAYYHOE MUPOBO33PEHUE,

U IPyTHUMU €CTECTBEHHBIMU HAyKaMH, HayJHas KapTHHA MUpA, HayJHbII METOZ,
dbumocodueii, peurueii, STUKOM, THIOTE3a, TCOPHS, MCTOBI
5CTETHUKOM U mpaBoM. Ponb 6uosoruu HCCICIOBAHMA.
B (DOPMHPOBAHIH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OUOJIOTHIO KaK HAYKY,
KapTUHbI MUpa. CucreMa OMOJIOTUYECKUX :iTﬁEEEZHHHE;HE:}?z A APYTHX
HayK. [lepeuncnsaTe pa3aensl OMOIOrUH
Aemoncmpayuu: B COOTBETCTBHE C O0BEKTAMU U3yUCHUS.
llopmpeme1: . Jlapenn, I'. Menpen, Ha3biBaTh BaXHENIINE OTPACIH
H. K. Kosbuos, k. Yorcon n @. Kpuk. | gyonorpueckux snanuit u 3anau,
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS crosmme nepes Guonorueit XXI B,
YKUBOUW MPUPOJIBI»

1.2 | Meroasl no3HaHuA 1 Meto1bl MO3HAHUS KUBOUN PackpeiBath copepkaHne TEPMUHOB

YKABOU IIPUPOABI

npupoabl (Ha0It0IeHHE,
IKCIIEPUMEHT, ONUCAHHE,
u3MepeHue, Kiaccupukanus,
MOJICIIMPOBAHKE, CTATUCTHYECKAS
00paboTKa JaHHBIX).

Y TIOHSITUW: HAYYHBIA METOJl, METOBI
HCCJICOBAaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHMS )KMBOM TIPUPOJIbI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHNE, U3MEPEHUE,
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Hemoncmpayuu:

Tabauywvl u cxemol: «MeTOOBI TO3HAHUS
YKUBOM TIPUPOABD.

Jlabopamopuwvie u npakmuueckue
pabomuwl:

[TpakTuueckas padora Ne 1.
«Hcronb30BaHUE Pa3IMYHBIX METOOB
MIPU U3YyYEHUH OMOJIOTUYECKUX
OOBEKTOBY»

KJ'IaCCI/I(i)I/IKaHI/ISI, MOJCIMPOBAHHC,
CTaTUCTHUYCCKAsA 06pa60TKa JaHHBIX

Hroro yacoB no treme

2

Tema 2. 7ZKuBble cHCTEMbI U X OPTraHU3ALUS

2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI
Y UX U3Yy4YCHUE

1

Kusble cuctembl (0MOCUCTEMBI)
KaK TIpeIMET U3YYeHUS] OMOJIOTHH.
OTnMuure KUBBIX CUCTEM

OT HEOPTAHUYECKOMN ITPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YPpoBHU OpraHu3anuu
OHOCHUCTEM: MOJEKYJISIPHBIN,
OpPraHOWTHO-KJIETOYHBIH,
OpraHU3MEHHBIN,
NOMYJISIIIMOHHO-BUI0BOH,
DKOCUCTEMHBIN
(OuoreoreHOTHUECKUH),
ourochepHbIii.

Hayxku, nzydaromye OMoCUCTEMbI
Ha Pa3HBIX YPOBHSAX OpraHU3aIINH.

PackpbiBaTh conepaHue TEPMHUHOB

U TIOHATH: cucTeMa, OuoJIoruyecKast
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KHBBIX CUCTEM,
oOMeH BEIIeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
W3MEHYHBOCTD, Pa3IPaKUMOCTh,
HHEPro3aBUCHUMOCTh, YPOBHH
OpraHu3aIy XKU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHITUTIBI
OpraHu3aluy OMOCHUCTEM: OTKPBITOCTH,
BBICOKAs yMOPSJI0YEHHOCTb,
caMoperyJsiius, UepapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHBIE CBONCTBA
’KUBOTO: €IMHCTBO XUMUYIECKOTO
COCTaBa, pPa3ApaKUMOCTh, JABUKCHUE,
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Hemoncmpayuu:

Tabnuywl u cxemor: «OCHOBHBIC
IIPU3HAKU JKU3HU», «Y POBHU
OpraHU3alMK KUBOU TPUPOIBDY.
Mogens momnekynsl JJHK

roMeocTas, poCT U Pa3BUTHE,
HACJICZICTBEHHOCTh, N3MEHUYUBOCTD,
ABOTIONNS (IIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSM).
[TpuBoANTH TIPUMEPHI OMOCHUCTEM
pPa3HOr0 YPOBHSI OpraHHU3aINH

U CpPaBHUBATh MPOSIBJICHUSI CBOICTB
’KUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MPOLIECCHI,
MIPOTEKAIOIINE B OMOCUCTEMAX:
OOMEH BEIIECTB U MPEBPAILIEHUE
SHEPTUH, CAMOBOCIIPOU3BEICHNE,
caMOperyJisilius, pa3BUTHE.
Cobumonath mpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hroro uacoB 1o reme

1

Tema 3. XumMuuecknii COCTaB M CTPOECHHE

RJIE€TKHU

3.1

XUMHYECKUI COCTaB
KkieTku. Boma
Y MUHEPAJIBHBIE COJIU

1

XHUMHUYECKUH COCTAB KJICTKH.
XHMMHUYECKHE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona n MuHepanbHbIE BENIECTBA.
OYHKIMU BOJIbl U MUHEPAIbHBIX
BelllecTB B KieTke. [lonnepxxanue
OCMOTHYECKOro OaiaHca.
Jemoncmpayuu:

Juaepammol: «Pacnpenenenue

XUMHUYECKHX DJIEMECHTOB B HE)KHBOU

PackpbiBaTh conmepikaHre TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpORJIEMEHTHI, MUKPOJJIEMEHTHI;
MUHEpATbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JTUTIOJNb, BOJOPOIHBIE CBS3H;
ruApopuIbHBIE U THAPOPOOHBIE
BEIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIIEMEHTHOIO
CcOCTaBa KakK OJHO U3 CBOMCTB JKUBOTIO.
Pacripenensate XuMuIeCKUE 71€MEHTHI
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npupone», «Pacnpenenenne XuMu4eCKux
AJIIEMEHTOB B JKMBOW MPUPOIE».
Tabnauywvl u cxemsl: «llepuonnueckas
Ta0JIUIIAa XUMAYECKUX DJIIEMEHTOBY,
«CTpOEHUE MOJIEKYIIBI BOABD)

10 TpyInaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOT'O MPEJCTABUTENBCTBA
B OpraHu3Me; XapakTepu30BaTh POJib
OTZIEJIbHBIX 3JIEMEHTOB.

BBISIBASATE CBSI3b MEXY COCTABOM,
CTPOSCHUEM MOJIEKYJIbI XMMUYECKOTO
COEJIMHEHHUS U eT0 PYHKIUSIMH B KIIETKE

3.2 | benku. CocraB u benku. CocraB u cTpoeHue OeIKoB. PackpbiBaTh cojiepaHue TEPMHUHOB
CTpOeHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPBI OEJIKOB. U TIOHSITHIL: O€JKH, MOJTUMEPBI,
HezameHnnmbie 1 3aMEHUMBbIE MOHOMEPHBI, AMUHOKHUCIJIOTHI, TIETITHTHAS
AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIH CB$I3b, MOJUMENTHU/, ICHATYPALIHSL.
COCTaB. YPOBHM CTPYKTYpbI OEIKOBOM XapakTepu3oBaTh OCIKH KaK KJIacc
MOJIEKYIbI (TIepBUYHAsI, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUI;
TpeTUYHAas ¥ YeTBEPTUYHAS CTPYKTYypa). | KIacCU(PHUIIMPOBATH MX MO CTPOCHUIO
XHUMHUUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOPUILIIpHBIE OENIKH),
buonorunueckue GhyHKIIUNU OEIKOB. MEPEUYUCIISITh U XapaKTeprU30BaTh
Jlemoncmpayuu: ¢byHKIIMN OETIKOB
Tabauyel u cxemvl: «CTpoeHHE
MOJIEKYJIbI OesKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpPOIpEnapaThl
3.3 | depmeHTHI — depMeHThl — OMOJIOTHYECKHE PackpbiBaTh coliepikaHre TEPMUHOB
Ouonoruyeckue KaTajau3aTopsbl. U TIOHATHI: PepMEHTBI, aKTUBHBIN LIEHTD,
KaTajau3aTopbl CrpoeHue gpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas ClieU(PUUHOCTb,

cyOcTpaTHas Crieru@UIHOCTD.
KodepmenTsl. BuramuHsl.
Otnuuusa pepMeHTOB

KO(pepMEHTBI, OCIIKU-aKTHBATOPHI
1 OEIKU-UHTHOUTOPBI.
VYka3pIBaTh OTINYHUS (EPMEHTOB
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OT HEOPraHMYECKUX KaTaJIMu3aTOPOB.
Hemoncmpayuu:

Tabauyel u cxemvl: «CTpoeHHE
bepmeHTay.

Obopyoosarue: 000pyn0BaHUE

JUJIS1 TIPOBEACHUSI HAOTIOICHUM,
U3MEpPEHU, SKCIIEPUMEHTOB.
Jlabopamopuvie u npakmuyeckue
pabomuwr:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJTUTUICCKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aAMUIIA3bI

WJIM KaTaJiasbl)»

OT HEOPTaHUYECKUX KaTaIN3aTOPOB.
OOBsICHATH poJib (HEPMEHTOB

B ) YHKIIMOHUPOBAHUH JKUBBIX CUCTEM,
B ITPOMBIIIUICHHOCTH, B MEJTUIIUHE,

B IIOBCEIHEBHOM >XKM3HU 4YeEJIOBEKa

3.4

VrneBonasl. JIunmuael

YraeBoabl: MOHOCAXapuasl (TII0KO3a,
pub03a u Ae30Kcuprdo3a), nucaxapuibl
(caxapo3a, TJaKT03a) U MOJIUCAXAPHUIBI
(Kkpaxma, TIIMKOTeH, EIIH0I103a).
buonorunueckue GyHKIIUMA YTIIEBOJIOB.
JIMnuabl: TPUTIIMLEPUAIBI,
dbochonunuabl, CTEPOUIHI.
[M'uapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUNA TUTUIOB.
CpaBHeHUE YTIeBOJIOB, OEIKOB

Y JIAMHUI0B KaK HCTOYHUKOB DYHEPTHUHU.
Hemoncmpayuu:

Tabnuysl u cxemol: «YTICBOIBI,
«JIunuae.

PackpeiBaTh copepkaHue TEPMHUHOB

Y TIOHSTHI: YTJICBOIBI, MOHOCAXAPHIHI,
JFcaxapyIbl, TTOJUCAXapUIbl, TIFOK03a,
pubo3a, ae30kcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IeJUTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JIMTHIBI, TPUTIUIEPUIBI (KUPBI, Macla),
dhochoaunuIbI, CTEPOU/IBI.
XapakTepu3oBaTh yIIICBObI,

JUTUABI KaK KIJIACC OPTaHUIECKUX
COCJTMHEHU.

KnaccudunmpoBaTs yriaeBoabl U JTAITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIINH
YIIIEBOAOB U JIUIHUIOB.
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Obopyoosanue: 000pPyIOBaHUE
JUTSI IPOBEICHUS HAOJIIOICHUIH,
M3MEPEHNH, SKCIIEPUMEHTOB

Cxemarndecku n300paxarh CTPOCHHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB

3.5 | HyknenHoBbIE Hyxneunossie kucnorsl: JJTHKu PHK. PackpeiBath copep:kaHue TEPMUHOB
KUCIOTHL. ATO Hyxkneotuasl — MOHOMEDHI Y TIOHSTH: IE30KCUPUOOH YKIICHHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue kucnota (JIHK), pubonyknennonas
u ¢pynkuuu JJTHK. Ctpoenue u pynkuun | kuciora (PHK), nykneorun,
PHK. AT®: crpoenune u pyHKIIHH. MOJIMHYKIICOTUIHAS LIETb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMILIEMEHTApHOCTb,
Ilopmpemeur: Ix. Yorcon, ®. Kpuk, ¢bynkuun JJHK (xpanenue u nepenaua
M. Yunkusnc, P. @paHkiuH. HACJICJACTBEHHONW MH(OPMAIINH); BU/IbI
Tabauywvl u cxemvi: PHK (undpopManronHas, TpaHCIOPTHaA,
«HyxnennoBele kucnotsr; JJHK», pubocomaibHast); aneHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoneKyinsl ATO». XapaKTepU3UpOBaTh HYKIIEMHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHCJIOTBI KaK XUMUYECKHE COETMHEHUS
MHUKpPOIIpENapaThl Y HOCHUTEJIN HACJEICTBEHHOU
uHdopmaruu.
OtMmeyaTh 0COOEHHOCTH CTPOCHUS
MOJIeKy1 HyKJIenHOBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJICOTUJO0B, MOJIEKYJI HYKJIEHHOBBIX
kuciotr, ATD
3.6 | Ucropus u Meroasl [{uTosiorns — HayKa O KJIETKE. PackpsiBaTh comepxaHue TEPMUHOB

U3YYEHUS KJIETKH.
Kinerounas teopus

Kierounas teopust — npumep
B3aMMOJICHCTBUS UJIeH U (PAKTOB

Y MOHATHUU: KJIE€TKA, LIUTOJIOTHS;
PacKpbIBaTh COJIECPKAHUE MOJIOKEHUN
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B HAYYHOM ITO3HAHUH.
MeTo1bl U3y4eHUs KJIETKH.
Jemoncmpayuu:

Topmpempi:

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

M. Ineitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpPOIpPEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M 0OaKTePHATHHBIX KJIETOK;
pPHUCYHKU ¢ MHKpodoTorpadusmu
KJIETOK, IIOJTy4YE€HHBIE C ITOMOUIBIO
CBETOBOT'O U JIEKTPOHHOI'0 MHKPOCKOMA

KJIETOYHOU TEOPHH.

[lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE METO/Ibl U3YUEHUS KIIETKH:
(TpUroTOBIEHUE CPE3OB,

OKpaIllMBaHKWE, MUKPOCKOIIMPOBAHUE,
HeHTpU(yrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK U TKaHeH)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1enocTHas )KkuBasi CUCTEMa.
OO1Me NpU3HAKKU KIETOK: 3aMKHYyTasl
HapyxHasi MeMOpana, mosekynbl JJHK
KaK T€HETHYECKUH anmnapar, cucreMa
cuHTe3a Oenka. TUIBI KJIETOK:
DYKapHUOTUYECKAsl U MPOKAPUOTHYECKASL.
Oco0eHHOCTH CTpOEHUs
MPOKAPUOTUUECKON KIIETKHU.
Knerounast crenka Oakrepuiil. CTpoeHue
9YKapUOTUYECKON KiIeTKU. OCHOBHBIE
OTJINYMS PACTUTEINBHOM, KUBOTHOM

U TpubHOI k1neTku. [loBepXHOCTHBIE
CTPYKTYPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIHKC, UX (PYHKIIUH.
[Tnazmatuyeckas memOpana,

PackpeiBaTh conmepkaHue TEPMHHOB

Y TIOHSTHUI: KIETKH (9yKapHOTHIECKas,
MPOKAPUOTHIECKAS ), ITTa3MaTHIeCKast
MeMOpaHa (T1a3MajieMMa), TIIMKOKAJIMKC,
TPAHCTIOPT BEMISCTB (MTACCUBHBIM,
aAKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MUHOIIMTO3), 9K30I[UTO3, KJIETOYHAs
CTEHKa, HYKJICOU]I.

CpaBHUBATh MEXY COOOM
AYKapUOTUYECKUE U TPOKAPUOTUYECKHE
KJIETKH, OTMEYaTh CXOJICTBO M Pa3THIUS
B CTPOEHUH KIIETOK OaKTepui,
KUBOTHBIX, PACTCHHU W TPHOOB
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ee CBOMCTBA M () YHKIHUHU.
Jemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabnuywvl u cxemvi: «CTpoeHue
YKapUOTHUYECKOM KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpOCHUE
pacTUTENbHON KIIETKNY, «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAILHBIX KIIETOK

3.8

Crpoenue
AYKapUOTHYECKOU
KJIETKU

[{uTonna3zma u €€ OpraHOUIBbI.
OnHomeMOpaHHbIE OpPraHOUIbI KJIETKHU:
OIIC, anmapar ['oabaKu, TM30COMBIL.
[TosryaBTOHOMHBIE OPTaHOU/IbI KIIETKU:
MMTOXOHJIPUH, TIITACTHUIBI.
[TporucxoxaeHne MUTOXOHIPUMN

U TiacTu. BuaelmimacTuj.
HememOpaHHBIe OpraHOM/IbI KICTKU:
pHUOOCOMBI, KJICTOUHBIA IIEHTD,
HEHTPUOJIU, PECHUUKH, KT'YTUKH.
DYHKIIUA OPraHOUJIOB KIIETKHU.
Bxirouenus. Anpo — perynasTOpHbIi
HEeHTp KJeTKu. CTpoeHue sapa: snepHas
00o010uKa, KapuoIuia3Ma, XpoOMaTHH,

PackpbiBaTh comepikaHue TEPMHUHOB

Y TIOHATH: IIUTOTUIa3Ma, OPTaHOUIBI,
sHjomazmarudeckas cetsb (II1C),
anmapat [ oibKu, JTM30COMBI, BAKYOJIb,
MUTOXOHIPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOUEHUS, SJIpO, /IepHas
000104UKa, KapuoIia3Ma, XpoOMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPHOTHICCKOM
KJIETKH 110 U300paKEHUAM

¥ Ha MUKpOIpernaparax;

37




denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

AJIPBIIIKO. XPOMOCOMEI. Tpancnopt
BEILIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilneiinen, K. bap,

P. Bupxos.

Tabnruywvl u cxemvi: «CTpoeHue
HYKaApPUOTUYECKOUN KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIEeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKI,
«CTtpoeHue siipa KIETKN.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomur:

Jlaboparopnas padora Ne 2. «M3yuenue
CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha FOTOBBIX
MHUKpPOIIpENapaTax U UX OMUCAHHE

KJIaCCU(UIIUPOBATH OPTraHOUIbI

B 3aBHCHUMOCTU OT OCOOEHHOCTEH UX
cTpoeHust (0THOMEeMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
OIMHMCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KJIETOUHOE PO KaK
MECTO XpaHEHHUsl, mepeaadn (yIBOeHUE
XpOMOCOM) U pealiu3aluu
(TpaHCKpUIILIKSI) HACIEACTBEHHON
uH(pOpMaIUU KIETKH.

[lepedncnsaTe U OMUCHIBATH KOMITIOHCHTHI
anpa u ux QyHKIuu;

CxemMaTU4HO U300pakaTh CTPOCHUE
PACTUTENBHOM U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TPaHCTIOPTa BEIIECTB B KIIETKE

Htoro yacoB no teme 8

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

4.1 | OOMeH BelIecTs. 2 OOMeH BemiecTB, UM METa0OIU3M. PackpeiBars copepxaHue TEPMUHOB
[Inactuueckuit Accumunanus (T1acTU4ECKU 0OMEH) Y TIOHATUI: OOMEH BEIIECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIIUS (PHEPreTUUEeCKU MpeBpaIleHUe SHEPTUU (METa0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO ACCUMWJISILUS, TIIACTUYECKUIT OOMEH,
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nporuecca metadbonusma. Poib 3akoHOB
COXpaHEHHUSI BEUIECTBA U YHEPTUH

B MMOHUMaHUU MeTabonu3ma. Turbl
oOMeHa BEeIECTB: aBTOTPO(PHBIN

u rerepoTpodHsbiil. Ponbs hepMeHToB
B OOMEHE BEIIECTB U MPEBPaLICHUN
sHEepruu B kierke. DOTOCUHTE3.
CaertoBas 1 TeMHOBast (a3l
¢dorocunresa. Peakuuu gorocunTesa.
O¢ddexTuBHOCTH HOTOCHHTESA.
3HaueHue POTOCUHTE3a AJIsl )KU3HU
Ha 3emyie. BisiHue yciioBHil cpebl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHNE
OakTepun. 3HAUEHUE XEMOCHUHTE3a
JUIA KM3HU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemoi: K. A. Tumupsizes.
Tabnuysl u cxemol: «XIJIOPOIIACTY,
«DOTOCHHTE3Y

JTUCCUMWISIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocunHTE3, POTOIM3,
dhochopunupoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

OnuceiBath (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
dbaze.

BbISBIATE NPUYMHHO-CIIEICTBEHHbBIE
CBSI3U MEK/]1y MOTJIOIIEHUEM COTHEUHOM
SHEPTUU XJIOPOPHIIIIOM ¥ CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJHBIE BEIIECTBA,
KOHEUYHbIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUsI PEaKLIMM CBETOBOU

Y TEMHOBOM (pa3bl POTOCUHTE3A;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OnenuBaTh 3Ha4eHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Pacieryienre BEIIECTB, BBIJCICHHUE

U aKKyMYJUPOBAHHE SHEPTUU B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
I'mukonus. bpokeHueu ero BUbl.

PackpbIBaTh coliep)kaHre TEPMUHOB

Y TIOHSTHUI: SHEPreTUYECKU OOMEH,
IJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCIJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue,

WJIM KJIETOYHOE JIbIXaHHUE.
OxucnutenbHoe pochoprmmpoBanue.
D¢ hHeKTUBHOCTD SHEPreTHYSCKOTO
oOMeHa.

Hemoncmpayuu:

Tabauyst u cxemol: « TUIBITUTAHUSY,
«Metabonuszmy, « MUTOXOHAPUSIY,
«OHEPreTUIecKuii 0OMeH»

TUCCUMUJIISILUS, (PEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB

U TIpeBpalieHne YHEpruu (MeTaboIn3M)
KaK OJIHO UX CBOMCTB KHBOTO.
[lepeuyucnsate ocoOEHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOTO
oOMEeHa B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXIY HUMH.

Paznmuuate TUbl 0OMEHa BEIECTB

B KJIETKE: aBTOTPODHBII

U TeTepoTPOdHBII.

OnuchIBaTh 3TaIbl SHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOOM.
XapakTepHu30BaTh peaKkUy IIIUKOIN3a,
OpoXKeHUs, KJIETOUHOTO JbIXaHUS;
BBISIBJIATh TTPUYUHHO-CJICICTBEHHbIC
CBSI3U MEX]y TJIMKOJIM30M, KIETOYHBIM
IbIXaHUEM U CUHTE30M MOJIeKyl1 ATO.
CpaBauBath 3¢ (HEeKTUBHOCTH
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peakunyu MaTpu4HOrO CMHTE3A.
['enernueckas unpopmanus u JTHK.
Peanuzanus renerndeckoil HHpopManuu
B KJIETKE. | €eHETUYECKUM KOJI U eTo

PackpeiBath copepkaHne TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MaTPUYHBIN CUHTE3, TPAHCKPUTIIHS,
TPAHCIALMUA, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUIIMA — MATPUYHBIN
cunte3 PHK. Tpancnsiius — OnocuHTe3
Oenka. DTanbl TPAHCIISIUH.
Konuposanue amuHokucior. P

0JIb pOOCOM B OMOCHHTE3€ OelKa.
Hemoncmpayuu:

Ilopmpemuor: H.K. Konb1os.

Tabnuyol u cxemor: «Ctpoenne JTHK,
«Ctpoenue u QyHKIIMOHUPOBAHKE TCHAY,
«Cunres Oenkay, «Permmukamus JJHKy,
«I'eneTnuecknii KOa».

ObopyoosaHue: MOJIETU- ANTUTUKAIIUNA
«Y nBoenue JIHK u TpaHckpunuus»,
«buocunTe3 6enka»

pubocoMa, IIeHTpaJibHAs 0TMa,
MOJIEKYJIsipHasi OMOJIOT Ul

OnpenensaTe CBOMCTBA TEHETHYECKOIO
Koza (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATIBLHOCTb,
HETEPEeKPbIBAEMOCTb, HETPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3alu
HacJIeICTBEHHON MH(POPMALIUY B KIIETKE.
CpaBHUBATh peakUUd MAaTPUYHOIO
cuare3amonekyn PHK u Genka B kierke

4.4

Hexnerounrie
(bOpMBI KU3HU —
BUPYCHI

Hexknerounbie OpMBbI )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. N. iBaHOBCKMIA).

OCOOEHHOCTH CTPOSHHUS M YKH3HCHHOTO
1MKJIa BUpycoB. bakrepuodaru.
bosie3nu pactenuil, KUBOTHBIX

U YeJIOBEKa, BbI3bIBAEMbIC BUPYCAMU.
Bupyc unmmyHoaeduinra yenopeka
(BUY) — Bo3OynuTennb

CIIMda. O6patHas TpaHCKPUIILIKS,
peBepTasza u MHTerpasa.
[TpodunakTrka pacpocTpaHeHUs
BHUPYCHBIX 3a00JIEBAHU.

PackpbIBaTh coaepikaHre TEPMUHOB

Y TIOHSITUI: BUPYC, BUPYCOJIOT U,
Karicu, 0akrepuodar, BUpyC
nuMmmyHoneunrta yenoseka (BHUY),
OHKOTE€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (OPMY JKU3HU;
0COOEHHOCTU CTPOCHUS

U KU3HEJEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN UK BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

Iopmpemui: J1. . VIBaHOBCKHUI.
Tabauywvl u cxemsi: «Bupycobi»,
«bakrepuodarny»; «Ctpoenue

Y )ku3HeHHbIN ki Bupyca CI1M/]a,
OakTepuodara.

ObopyoosaHue: MOJIETb CTPYKTYPbI
JIHK; MarauTHas MoJie/ib-anIIMKaLUs
«CTpoeHUE KIETKH»

OO00CHOBBIBaTh U COOJIIOATh MEPHI
MpoQUIAKTUKN PacPOCTPaHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pecrpaTopHBIC, JKEITYI0UHO-

KHUIIIEYHbIC, KJICIIEBON JHIIChATHT,
BUY-undexums)

Hroro yacoB no treme

6

Tema 5. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KJleTOUHBII UK, WK )KU3HEHHBIN [TUKIT
kietku. Marepdaza u MuTo3.
I[Iporneccsl, nporekaromire B HHTEpdase.
Pennukanys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMIHBIN ¥ TaIIOMIHBIN
XPOMOCOMHBIE HA0OpBIL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y VHJMBUYaJIbHOTO PA3BUTHS
OpraHu3MoB. JleJieHrne KIETKU — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA PA3HBIX CTAIUSX
MHUTO33a. BHOJIOrHYecKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEb KIETKU —
arorTo3.

PackpbiBath coaepkaHue TEPMHUHOB

W MOHSATHUM: KJICTOYHBIN ITUKII,
nHTepdaza, peayImKaIms, XpoMocoMa,
KapuOTHII, TaIUIOUIHBIN, JUTLITOUIHBIN
XpPOMOCOMHBIN HabOp, XpOMaTHUJIbI;
MHTO3 €ro cTaauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuceIBaTh KU3HESHHBIA UK KIICTKH;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO ITUKIIA,
CpPaBHUBATh UX MEXYy COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPTaHU3MOB, CPABHUBATh
XpPOMOCOMHBIE HAOOPHI KJIIETOK.
CpaBHMBATH CTAIMA MUTO3A.
Paznuuats Ha MUKpompenaparax
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Hemoncmpayuu:

Tabauyvt u cxemol: «KIICTOUHBIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeNb-aNTUIMKAIUS «JleTeHne KIeTKI;
moaens J[HK.

ObopyoosaHue: CBETOBOM MUKPOCKOI U
Mukponpenapat «Kapuokunes B KJIeTKax
KOpEIIKa JIyKa.

Jlabopamopuwvie u npakmuueckue
pabomuwr:

JlabGoparopnas padota Ne 3.
«Habmronenue MuTo3a B KJIeTKax
KOHYHKA KOPEIIKA JTyKa Ha TOTOBBIX
MHKpOIpernapaTax»

Y PUCYHKaX CTaJ¥ MUTO3A.
PackppiBaTh OMONTOrHYECKUN CMBICIT
MHTO3a

5.2

®opmel
Pa3MHOXEHUS
OpraHU3MOB

®opMBbI pa3MHOKCHUS OPraHU3MOB:
Oecroioe 1 IMOJIOBOE.

Buasr 6ecrionoro pa3MHOKEHHUS:
JICTICHUE HAJIBOE Y TTOYKOBAHUE
OJTHO- U MHOTOKJICTOYHBIX,
CIIOpOOOpa30BaHNe, BETCTaTUBHOEC
pa3sMHOXKCHHE.

VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAUCHHE

JUIS CETICKITHH.

[TosmoBo€ pa3mMHOXKEHHUE, €r0 OTINYUS
oT OecroJoro.

PackpsiBaTh comep:kaHre TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
SAUIIEKIIeTKa, CIEPMATO30U/1, 3UT0Ta,
JIeJIeHEe HaJIBOE, TOYKOBAHUE,
criopyJisinusi, pparMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Hemoncmpayuu:

Tabauywvl u cxemvt: «OOpPMbI
Pa3MHOXEHHSI OPraHU3MOBY, «/[BOHOE
OILUIOJIOTBOPEHUE Y IBETKOBBIX
pacreHuniny, «JlleneHnue kineTku
OakTepumny, «BeretaTuBHOE
pa3MHOXKEHUE pacTeHui», «CtpoeHune
MTOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0OCOOCHHOCTH

1 3HaueHHe 0eCIIoIoro

M TIOJIOBOT'O CITOCOOOB

Pa3MHOKCHHS.

Briaensats BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aHMOCBSI3H
MeXIy popMamMu U criocodamu
Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM
3HAYEHHUEM.

BrageTts nmpuemaMu BEreTaTUBHOTO
Pa3sMHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX).
XapakTepHu30BaTh IMOJOBBIC KICTKU:
SIMLIEKJIETKY, CIIEPMATO30HU/IbI;
BBISIBJISTH OCOOEHHOCTH

HX CTPOCHUS

53

Meiios

Meiio3. Ctaguu meiio3a. [Iporeccsi,
MIPOUCXOAAIINE HA CTAIUSAX Meio3a.
IToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMbICi
Y 3HAYCHHUE Melo3a.

Jemoncmpayuu:

Tabauysl u cxemol: «JleIeHUE KICTKN,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHAas MOJIEb-allIUIMKAITUS
«/Jlenenue KIETKW»

PackpsiBaTh comepxaHue TEPMUHOB

U TIOHSITHI: MEN03, KOHBIOTallus
XpOMOCOM, TIepeKpecT (KPOCCHUHTOBED)
XpOMOCOM, TaMETBI.

XapakTepu30BaTh Mei03 Kak crocod
KJIETOYHOTO JIEJIEHUS; OMMUCHIBATh MEN03
10 CTaJIUsIM; CPAaBHUBATh CTaJNU Meilo3a
Y MUTO3a.

Paznuuate Ha pucyHKax cTaauu Meno3a;
pacKpbIBaTh OUOJIOTUYECKOE 3HAUEHUE
Meno3a
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5.4 | Obpa3zoBanue ["ameTorenes — mpouecc o0pazoBaHus PackpbIBaTh coniep>kaHre TEPMUHOB
U pPa3BUTHE MOJIOBBIX KJIETOK Y KHBOTHBIX. Y IIOHSTHI: TaMETOreHe3, CIIEPMaTOreHE3,
MOJIOBBIX KJIETOK. [ToJstoBBIE KENIE3bl: CECMEHHUKH OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnogoTBopeHue u suuHukd. OOpa3oBaHue U pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJbIIA.
MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
ANUIIEKJIeTKAa) — CIEPMAaTOreHe3 raMeToreHe3a y )UBOTHBIX U €r0 CTaIuu;
u ooreHes. OCOOEHHOCTH CTPOEHUS I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAWLIEKJIETOK U CIIEPMAaTO30110B. IPOLIECC UX Pa3BUTHSL.
OmnogorBopenue. IlapreHorenes. CpaBHUBATH CIIEPMATOrE€HE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OILIOIOTBOPEHUE,
Tabauyel u cxemwr: «IIpssmoen HenpsaAMoOe | OGMOIOTHYECKOE 3HAUCHUE
pa3Butue», «l'amerorenes OILIOJIOTBOPEHUS
y MIIEKOITUTAIOIIMX U YETIOBEKaM
Obopyoosanue: Mmosienb MeTadazHoi
XpOMOCOMBI, MUKPOCKOTI,
MuKporipenaparbl «CrepMaTo301/ibl
MJICKOIIMTAIOIIETO», «SMIeKIIeTKa
MJIEKOTTUTAIOIIET 0.
Jlabopamopuvie u npakmuyeckue
pabomoi:
Jlabopatopnas padota Ne 4. «3yuenue
CTPOEHHMS MOJIOBBIX KJIETOK HAa FOTOBBIX
MUKpOIpenapaTax»
5.5 | UapuBuayansHoe NuauBuayaneHoe pa3Butue (OHTOreHes3). | PackpbiBaTh colepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSITUI: OHTOT€HE3, SMOPUOTEHE3,
OpraHU3MOB (amOpuorenes). DTanbl SMOPUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIaCTOMEDPHI,

pa3BUTHA Y IO3BOHOYHLIX KHMBOTHBIX!

Mopyia, 0Jactyna, 6JacToIelNb,
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JIpoOJIeHUE, TacTPYIISIIUs, OpraHOTeHE3.
[TocTamOpuoHanbHOE pazBUTHE. THUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MpsIMOe (JTMIMHOYHOE).
Bnusinue cpensl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3bIBATh BPOXIEHHBIE YPOJICTBA.
Poct u pazButue pacteHuil. OHTOreHe3
LIBETKOBOI'O PACTEHUA: CTPOECHHUE CEMEHH,
CTaJH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyst u cxemol: «OCHOBHBIE CTaIUU
OHTOreHesa», «lIpssmoe u Henpsimoe
pa3BUTHEY, «JIBOWHOE OIIOIOTBOPEHUE
Y IBETKOBBIX PAaCTCHUI»

ractpyJa, HeMpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKU: IKTOJEPMA,
Me30/1epMa, SHTO/IEPMa;
MOCTIMOPHOHAIILHOE PA3BUTHE: MIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamop(do3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOEC
3€pHO, CIIEPMUU, 3aPOJIbIIIEBBIA MEIIIOK,
JIBOMHOE OMJIO0TBOPEHUE.

OnpenensaTs dTanbl SMOPUOHATILHOTO
pa3BUTHS XOPJOBBIX HA CXEMaxX

U TIpernapaTax U OMUCHIBATH MPOIIECCHI,
MPOUCXO/ISIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOIBI OHTOTEHE3A;
psIMOE U HePAMOe (JIMUUHOYHOE)
MOCTAIMOPUOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrUYECKOE 3HAYEHUE
pa3BUTHUS C METAMOP(H030M;
OTPHULATENBHOE BIMSHHUE AJTKOTOJIs,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIA
YeJI0BeKA.

OnuceIBaTh NTPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHuu

Hroro uacoB o reme
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Tema 6. HacsieicTBEHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB

6.1 | 'eneruka — Hayka 1 [Ipeamer u 3a1a4u TEHETUKH. PackpsiBaTh comep:kaHUE TEPMUHOB
O HACJIEICTBEHHOCTH Ponb nuronoruu u aMOpuoIorun Y TIOHATHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAaHOBJICHHH T€HETUKH. BKiaa (heHOTHI, XPOMOCOMBI, aJUIEIILHBIC T€HBI
POCCUHCKHX U 3apYOEKHBIX YICHBIX (asmenm), roMO3UroTa, reTepO3UroTa,
B pa3BUTHE T'€HETUKHU. MeTo/Ibl FTEHETUKHU | TOMUHAHTHBIN TTpU3HAK (T€H),
(ruOpHUI0IOrMYECKUM, PEIeCCUBHBIM MpU3HAK (IeH), YucTas
LHATOT€HETUYECKHU I, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TEeHETHUYECKUH). [lepeuncnsaTe U XapakTepru3oBaTh
OCHOBHBIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKH: THOPUI0JIOTUYECKUH,
['eneTnueckasi CHMBOJIMKA, [UTOT€HETUYECKU I, MOJIEKYIISIPHO-
UCIIOJIb3yeMas B CXeMax CKpEUIMBaHUN. | FTEHETUYECKUI; TOMUHAHTHbBIC
Jemoncmpayuu: Y PEIECCUBHBIC MPU3HAKU PaCTECHUN
Tlopmpemwi: I'. Mennens, T. Mopran, U KABOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCs TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTUKAITUS JUISL 3alUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuii «I'opox MoceBHOM»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACJIEAOBAHUS PackpeiBaTh comepkaHue TEPMUHOB
HacJIeA0BaHUs MIPU3HAKOB, YCTAHOBJICHHBIC U TIOHSTU: MOHOTHOPUTHOE
MIPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpeIIMBaHue, PEeHOTUIIUYECKHE
Monorubpuanoe CKpeluBaHue. 3aKOH eIMHO00pa3us IPYNIbI, THOPUIOIOTUYECKUM METO,
CKpEIIMBaHUE ruOpUI0B NIEPBOTO MOKoJieHUs. [IpaBuio | 4ucThie JIMHUM, TOMUHUPOBAHUE T'€HOB

JIOMUHHUPOBaHUSI. 3aKOH PacIICIICHUS (TmosHOE, HEMOJIHOE), paclIeIICHUE
MPU3HAKOB. ['MMoTe3a YUCTOTHI TaMeT. B MIOTOMCTBE.
[TonHOE M HEMOJIHOE JOMUHUPOBAHHUE. OnuceiBaTh METOJUKY MPOBEJICHUS
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Hemoncmpayuu:

Iopmpemui: I'. Mennens.

Tabnauywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 HUTOICHETUYECKAs
OCHOB@», «3aKOH paCILIEIJICHUS U €ro
UTOTCHETUYECKask OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOIeNU-anTuInKanuu «MOHOTHOPHUITHOE
CKpemnBaHuey, «Hemosmxnoe
JOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM

I'. MeHaeneM OnbITOB IO U3YYECHUIO
HacJIeA0BaHUs OJTHOM Mapbl MPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpriBaTh coziepkaHue 3aKOHOB
eauHoo0pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILIETIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMeT.
3anuchiBaTh CXEMbl MOHOTHUOPHUAHOTO
CKpEIIMBaHUsI, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U peliaTh
TEHETUYECKUE 3a7auu

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpeElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe cKkpemuBanyue. 3aKoH
HE3aBHCHMOT0 HACJIEOBaHUS
npu3HaKoB. [luToreHeTnyeckue OCHOBBI
JTUTHUOPUTHOTO CKPEIIUBAHMUS.
AHanu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIMBaHUS JJI OIpelesIeHus
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Topmpemuwi: I'. Menpaens.

Tabnuywl u cxemol: «urudpugHoe
CKpemnBanuey, «lluronornueckue
OCHOBBI JUTUOPUAHOTO CKPEIIUBAHUS.
ObopyoosaHue: MOJIETb- alTUTUKALIUS
«IurnbpuHoe CKpEIBaHuE

PackpeiBath copepkaHne TEPMUHOB

Y TIOHSATUN: TUTHOPUIHOE CKpEeIllMBaHUE,
AHAIIM3UPYIOIIEE CKPEIIUBAHUE.
OmnuceiBath onbIThH I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKOHa
HE3aBUCUMOI'0 HACJIEJOBAHUS IPU3HAKOB.
[IpuMeHSIT, MaTEMaTUYECKUN pacueT

C TIOMOIIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aIUCh C MTOMOIIBIO
(heHOTUNTMYECKUX PAJTUKATIOB
pacIIeIUIeHUs MPU3HAKOB Y MOTOMKOB
1o (PEHOTHUITY U TCHOTHUITY.

3anuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpEIIUBaHUS, OOBACHITH €ro
LIUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIIMBaHUE

6.4

CueruieHHOE
HAaCJICIOBAHUE
MIPU3HAKOB

CuenieHHOE HaclleIOBAHUE TTPU3HAKOB.
Pa6ora T. Moprana mo crienjieHHoMy
HacJe0BaHUIO TeHoB. Hapyiienue
CLICTUICHUS TEHOB B PE3yJIbTATE
KPOCCHUHIOBepa. XpOMOCOMHas TEOPUS
HACJIEJICTBEHHOCTH.

['eneTnueckue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabauyvl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKUBOTHBIX U YEIIOBEKAY,
«B3anMonencTBrEe ayIeIbHBIX TE€HOBY.
ObopyoosaHrue: MUKpOIIpEIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KPBUILEB U OKPACKH TeJla), MUKPOCKOTI,
Mojenb-anrukaius «Ilepekpect
XPOMOCOMY.

Jlabopamopuvie u npakmuyeckue
pabomuwr:

Jlaboparopnas pabora Ne 5. «3yuenue
pE3yIbTaTOB MOHOTHOPHUIHOTO

U JUTUOPUIHOTO CKPEIMBAHUS

PackpbIBaTh cosepxkaHue TEPMUHOB

Y MOHATHUM: CLEIIEHHOE HACIEA0BAHUE
MPU3HAKOB, PEKOMOHMHALINS T€HOB,
TEHETUYECKHUE KAPThI XPOMOCOM,
MOpPraHH/a.

Ha3pIBaTh OCHOBHBIE TTOJIOKEHHS
XpPOMOCOMHOM TEOPUHU
HaclieicTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana 1o clienjaeHHOMYy
HACJIEAOBAHUIO TEHOB U IIPUYMHBI
HapyUIEHUs CUEIUICHUS] MEXTY T€HaMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HACIIEOBAHNH,
OOBSACHATH MPUYUHBI PEKOMOUHALINN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIUJIEHUS I'€HOB; pelIaTh FT€HETUYECKUE
3a/1a4y Ha CLIENJICHHOE HACJIEI0BAHUE

49



denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

y 1p030(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | I'eneruka nona. ['eneTuka mmomna. XpoMoCOMHOE PackpeiBaTh conepixaHne TEPMHUHOB
HacnenoBanue OIpEeIETICHUE M0Ja. AyTOCOMBI Y TIOHSTHI: XPOMOCOMHBIN HaOOp,
IIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBI. ['OMOramMeTHble | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M Y TE€TEPOraMeTHbIE OPraHU3MBI. rOMOTaMETHBIN I10J1, TETEPOraMeTHbBIN

HacnenoBanne nmpu3HAKOB, CHEIVIEHHBIX | I1OJ, CLENJIEHHOE C MIOJIOM HACJIEIOBAHUE
C IOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBIACHATH LUTOJOTMYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopran, XPOMOCOMHOI'0O MEXaHHU3Ma OIPEICICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPraHU3MOB.
Tabnuywl u cxemol: «I'eHeTHKa MO, CpaBHUBaATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEA0BaHUs IPU3HAKOB, CLIEMIJICHHBIX
CLEIJIEHHOTO ¢ IoJoM», «Kapuorumsl U HE CLEIUICHHBIX CII0JI0M. Pemarh
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4 Ha HACJIEJOBAHUE
CLEIJICHHBIX C IIOJIOM IIPU3HAKOB

6.6 | 1I3MeHYHBOCTb. N3meHunBOCTh. BUbl U3MEHYMBOCTU: PackpeiBath copepkaHue TEPMUHOB
HenacnencrBennas HEHACIICCTBEHHAs U HACJICCTBEHHAS. Y NOHATHN: U3MEHUYHUBOCTb,
U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTb,

WU3MEHUYMBOCTH. XapaKTePUCTUKA
MO (PUKAMOHHON N3MEHYMBOCTH.
BapuanunonHbli pa 1 BapualuoHHAs
KkpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KAUECTBEHHBIE
IPU3HAKU U UX HOpPMa PEaKLHH.
CpoiicTBaMoau(pUKAITMOHHON
U3MEHYHMBOCTH.

HEHACJIeJICTBEHHAs U3MEHUYHUBOCTD,
MOIU(UKAIIMOHHAS U3MEHYNUBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAasl KpUBas, MpPU3HAK,
HOpMa peaklu, KOJMYECTBEHHbIE
Y Ka4eCTBEHHbIE TIPU3HAKH.
KnaccuduunpoBaTs BUIbI
M3MEHYUBOCTU U BBISIBIATH UX
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Hemoncmpayuu:

Tabnuyvt u cxemol: «BUAbI
U3MEHUYHMBOCTIY», «MoaudpukaonHas
U3MEHYNBOCTH.

Jlabopamopusie u npakmuueckue
pabomur:

Jlaboparopnas padora Ne 6. «3yuenue
MOAU(PUKAIMOHHON NU3MEHUHUBOCTH,
MOCTPOCHHUE BAPUAIMOHHOIO psAJia

Y BApUALIMOHHOW KPUBOW»

OnoJIorn4ecKkrue 0COOECHHOCTH.
IIepeuncisaTe cBoKcTBA
MOJU(PUKAIIMOHHOW U3MEHYHMBOCTH

1 OOBSICHATH €€ 3HAUECHUE

TSI OPraHU3MOB.

PaznuuaTte KoIM4YeCcTBEHHEIE

Y Ka4YE€CTBEHHbBIC IPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUAILITMOHHYIO
KPUBYIO, BBIUHUCIISTH CPEJIHEE 3HAUEHUE
MpU3HaKa

6.7

HaCJ'IG,I[CTBeHHaH
N3MCHYHUBOCTD

HacneacTBenHasi, Wiy reHOTUINYECKast
n3MeH4YuBOCTh. KomMOuHaTuBHas
U3MEHYMBOCTh. M€e03 U MOJI0BON
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTH. MyTalmoHHas
U3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

Yacrora ¥ NpUYMHBI MYTALUN.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICCTBEHHOW M3MEHYMBOCTH

H. N. BaBunoBa. Buesnepnas
HACJEACTBEHHOCTh U U3MEHYUBOCTD.
Hemoncmpayuu:

Ilopmpemur: I'. ne @pu3, H. 1. BaBunos.
Tabauyel u cxemwvr: «MyTalroOHHAS

PackpbiBaTh copepkaHue TEPMUHOB
W NOHITHH: HAacJIEeACTBEHHAA
W3MEHYNBOCTH, KOMOMHATHUBHAS
W3MEHYUBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;

MMOJIIIIION NS, AHCYIIONIUA, MYTAar CHbI.

XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHON M3MEHYHMBOCTH

H. 1. BaBuiioBa 1 0OBICHSITH €r0
3HAUYCHME IJIT OMOJIOTHU U CEJICKIIHU.
KnaccuduuupoBars MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUH.

OOBSACHITH IPUIUHBI BOSHUKHOBECHHS
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U3MEHYHUBOCTBY.
ObopyoosaHue: MUKPOCKOII,
MuKporpenapar «/[pozoduna» (HopMma,
MyTaIuu (OpMbI KPBUIBEB M OKpacKa
TeJla); KOMHATHBIC PACTEHUS C TECTPO
OKpacCKOM JIMCTHEB.

Jlabopamopuvie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MYyTaIHui y IpO30(HIBI HAa TOTOBBIX
MUKpOIIpernapaTax»

MYTalH, poib (PAKTOPOB-MYTareHOB.
CpaBHUMBaTh BHUJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKU MYTareHOB
B OKpYXaroIeil cpene (KOCBEHHO).
XapakTepu30BaTh BHEAIEPHYIO
HacJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

['eneTrka yenoBeKa

['eneruka yenoseka. Kapuorun
YeIJIoBeKa.

OCHOBHBIC METO/IbI TCHETHKH YCIIOBEKA!
FeHEaJOTUYSCKUM, OJIU3HCIOBEIHI,
[IUTOI€HETHYECKHUI, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUU.
CoBpeMeHHOE onpeieieHe TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto [11[P-ananu3a.
HacnencrBennsie 3a001eBaHus
YeJIoBeKa: TeHHBIE 00JIe3HH, OOJIC3HN

C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTUdeCKue

Y F'€HEPAaTUBHbBIC MYyTaIlMH.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHATHUM: KAPUOTHUII YETIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOrMYeCKUl METOI, POJOCIIOBHEIE,
OJIM3HELOBBIN METO/], HACIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEeICTBEHHOU
IPEIPaCIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUDOBAHMUE.

[lepeuncnsaTe 0COOEHHOCTH U3yUEHUS
TE€HETHKHU YEJIOBEKAa; MPUBOIUTH
MIPUMEPBI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKA, XapaKTEPU30BaTh METOABI UX
NpoQUIAKTUKHU; 0OOCHOBBIBATH 3HAUECHUE
MEJUKO-TEHETHYECKOI 0
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CtBosioBble KJIeTKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOMOUITAKTUKY U JICUEHUS] TEHETUIECKUX
Oone3neit. Meanko-reHeTuyeckoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE
MEIUIIMHCKOW MeHEeTUKHU

B NIPEJOTBPAIICHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemwi: «HacnemoBanne
pe3yc-dakropay, «I eHeTuka rpymi
KPOBW.

Jlabopamopusie u npakmuueckue
pabomur:

[TpakTuyeckas padora Ne 2.
«CocTaBiieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbISBIATH U cCpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IIPU3HAKU
YEJI0BEKA.

CocCTaBysATh M aHATM3UPOBATH
POZOCTIOBHBIE YETIOBEKA

YeJIOBEKa»
Htoro 4yacos 1o teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM
7.1 | Cenexuus Kak HayKa 1 Cenexkuus Kak HayKa U MpPOLECC. PackpeiBaTh conep;kxaHue TEPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJIICKINHU 1 JOMCCTHKALIH.

Yuenne H. 1. BaBuosa o nenrpax
MHOT'000pa3us U IIPOUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTphI MPOUCXOXKIAECHUS TOMALTHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUI: CEJIEKIUSI, COPT, OPOAA,
IIITAaMM, JIOMECTHUKAITHS,

WIA OJIOMAalllHUBAHUE, LIEHTPHI
MHOT'000pa3usi U MPOUCXOXKICHHS
KYJIbTYPHBIX PAaCTCHUH

1 JKUBOTHBIX, THOpUAM3AIIUS,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabauysl u cxemwl: Kapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHU», «Ilopossl
JIOMAIITHAX XUBOTHBIX», «CopTa
KyJbTYPHBIX PACTEHHII».
ObopyoosaHnue: MyJSIKU TIII0JIOB

¥ KOPHEIUIONOB AUKUX (HOpPM U
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX031iCTBEHHbIC
pacTeHHs»

HasbiBaTh 1 cpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIIUM.

W3narare yuenue H. U. BaBunosa

0 IIEHTPax MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuii; pa3auvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHENIIINX
LIUBUJIN3ALAN.

CpaBHUBATH cOpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAITHUX
KUBOTHBIX M UX JUKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00ecIeueHnH PO I0BOILCTBEHHOM
0€e30ITaCHOCTH YeJI0BEYESCTBA

7.2

MeTtonsl
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U KMBOTHBIX

CoBpeMEHHbBIE METOBI CEJEKIINN.
MaccoBblif 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUY PACTEHUI U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras TuHus.
CKkpeluBaHue YUCTHIX JTUHUM.
I'ereposuc, nnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluBaHue —
ayropuauHr. OtajieHHas
ruOpuan3alms U eeycrexH.
HckycCcTBEHHBIM MyTareHe3 M MOIy4eHue
MOJINTUIONAOB. JIOCTHKEHUS CENEKIUn

PackpbiBaTh conepikaHre TEPMUHOB

Y TIOHSITUI: UCKYCCTBEHHBIN O0TOOD,
MacCOBBI OTOOP, MHINBUIYaIbHBIN
0TO0p, PKCTEphEP, OTUZKOPOICTBEHHOE
CKpEIMBAHUE, YACTAsA JTUHUS, T€TEPO3HC,
HEPOJCTBEHHOE CKpPEIIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonurionibl. CpaBHUBATH (OPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro

Y UHAUBUAYAIBHOIO), BUIBI
rubpuauzanuu (6JIU3KOpOICTBEHHON

Y OTJAJICHHOI), CIOCOOBI MOTy4YEHUS
MOJIUILJIOUIOB.
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pacTeHUM, ) KUBOTHBIX

Y1 MUKPOOPraHU3MOB.
Jemoncmpayuu:

Iopmpemui: V1. B. Muuypus,

I'. . Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemvr: «OTAATICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. @©. UBanoBay, «llomumnongusy.
Obopyoosarue: MyIISKA TIIOOB U
KOPHEIUIOAO0B TUKUX (GOpM U
KYJbTYPHBIX COPTOB PacTCHUH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypcusi «OCHOBHbBIE METOJIbI U
JOCTUKEHUS CEJIEKI[UU PACTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHITUIO,
IJIEMEHHYI0 Qepmy,
COPTOUCIIBITATEIbHBIN Y4aCTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buorexHonorus kKak orpacib
pou3BojicTBA. ['eHHAsT MHKEHEPHSI.
Otamnsl co3nanus pekomOuHanTHoM JIHK
U TPaHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHbie KyIbTYpBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pactenuii. KiionupoBanue
BBICOKOIPOTYKTUBHBIX

PackpeiBaTh conepKaHUE TEPMUHOB

U TOHATUMN: OMOTEXHOJIOI U, KIETOYHAs
WUHXXEHEPHUsI, T€HHAasi MHXKCHEPU,
KJIOHUPOBAHUE, TPAHCT€HHbIE
opranusmsel, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHUE U ATUYECKUE TTPOOJIEMBI.
I'MO — reneTuyecku
MOIU(DUITUPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvt u cxemolr: «OOBEKTHI
OonotexHonoruny, «KnerouHsie
KYJbTYPbI U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE W TIEPEHOC T'EHOB,
XPOMOCOM»

JIOCTH)KEHUSI OMOTEXHOJIOTMU B 001aCTH
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X03sMCTBa
W MEIUIIMHEI.

[lepeuyuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOIBI U TOCTHIKEHUS
OMOWH>KEHEPHH.

OO6cyxaTh dKOJIOTMYECKUE

U ITUYECKUE aCIEKThl HEKOTOPHIX
HCCIIE0BaHNUM B 00JaCTH
OouorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHHUS,
HaIIPaBJICHHOTO M3MEHEHHUs TeHOMA

1 CO3JaHUs TPAHCTCHHBIX OPraHU3MOB)

Htoro yacoB 1o teme 3

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HanmenoBanue
No KommaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Tema 1. DBoOJIONMOHHAA OMOJIOT U

1.1 | DBomronUg U METOBI 1
€€ U3y4eHus

[IpeanochbUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUH. DBOJIOIIMOHHAS
TEOpUsI U €€ MECTO B OMOJIOTHH.
Brnusnue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTUU U JIPYTUX HAYK.
CBuUAETENHCTBA IBOJIOLIHH.
[TameoHTOMOrNYECKHE:
MOCJIE/I0BATEIbHOCTh MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMHUCH,
nepexoIHbIe (DOPMBEL.
buoreorpaduieckue: cxoncTBo

u paznuuue ¢dayH uIop MaTePUKOB
Y OCTPOBOB. DMOPHOIOTNYECKHE:
CXOJICTBAM pa3IMuMsi SMOPHOHOB Pa3HBIX
BHUJ/IOB MTO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKUE:
TOMOJIOTUYHbIC, AHAJIOTUYHBIE,
pPYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSITUI: IBOJIOIIHS, TIEPEXOTHBIC
dbopmbl, PrTOreHEeTHYECKUE PSIbL,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYECKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIC ATAMbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUICTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOTMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXMMUYECKUE.

[TpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PHIIOTCHETHYIECKUX
PAIOB.

[TpuBoIUTE (HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEH y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Topmpemuwi: K. Jlunueun, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBajneBckuii,

K. M. bap, O. I'ekxens, @. Mromnep.
Tabauywvl u cxemol: «Pa3Burue
OPraHUYECKOro MHUpa Ha 3eMIIe»,
penbedHbie TaOIUIIBI «3apOIBIIITH
MO3BOHOYHBIX YKUBOTHBIX,
«ApXEOnTEPUKCY.

Obopyodosanue: dbuoreorpadpuyeckas
KapTa Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTU HMCKOITA€MbIX JKMBOTHBIX
U PacTEHUI»; BIaXXHbIE ITperapaThl
«Pa3Butne HacekoMoroy, «Pa3Butue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoJAbIIICBOI O
CXOoACTBa

1.2

Ucropus pazsutus
MIPEICTABICHUMN
00 3BOJIIOIIUU

OBomononHast teopus Y. JlapBuHna.
[Ipennockliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CUJITBI
HBOJIIOIIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKCHHUE

IIpU OTPAaHUYCHHOCTH PECYPCOB,
HEOTpeIeIICHHAs! N3MEHUNBOCTD,
O0opn0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunrteTnyeckasi TEOpHs IBOJIOINH

PackpeiBaTh coziep:kaHre TEPMUHOB

)41 HOHHTHﬁ:CHCTCM&THKa, €CTECTBCHHBIN

U MCKYCCTBEHHBINA OTOOP.
XapakTepu3oBaTb OCHOBHBIC
HBOJIIOIIMOHHBIE UJEH, KOHLICTIIINH

U TEOPUU; CPAaBHUBATH B3TJISA/IbIHA BU/T

u 3ommonuio K. Jlunnes, XK. b. Jlamapka,

Y. JlapBuHa.
OuenuBate BKiaja JInHHES B pa3BUTHE
CUCTEMATHUKH U OOBACHATH MPUHLIUIIBI
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(CTD) u ee OCHOBHBICTIOI0KCHUSI.
Jemoncmpayuu:

Topmpemuwi: K. JIunuen, XK. b. Jlamapk,
Y. HdapsuH.

Tabnuyer u cxemovr: «llomymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. JTapunay, «@opmMbl 00PHOBI

3a cyulecTBoBaHue», «EcTecTBeHHBIN
or6op», «MHOroobpasue cCopToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COJIEPIKAHNE

Y 3HAYEHUE SBOIIOLMOHHON KOHUETIINU
K. b. JITamapka.

OneHuBaTh €CTECTBEHHO-HAYYHbIE

Y COLHMAIBHO-DKOHOMHYECKHUE
MPEANOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOW Teopun Y. /lapBuHa.
PackpeiBaTh conepkaHue 3BOIFOINMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPENEIICHHYIO U ONIPENIEIICHH IO
W3MEHYMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CyLIECTBOBaHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu sBotoNKMU (CTD) U 00BACHATH
ee 3Ha4YeHUe 11 0MOIOrUun

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tonmynsmus kak Kak
3J€MEHTapHas
€IUHULIA BUAA

Muxkpossomtonus. [lonymsinus kak
€MHULIAaBUAA U DBOJIOIUH.
Jemoncmpayuu:

Tabnuystl u cxemovr: «llomymsiiuny,
«MyTtanuoHHasi U3MEHYUBOCTbHY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «JIpozoduia» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKHU
Tena), Mmojenb-anmrkanus «llepexpect
XPOMOCOM.

PackpeiBaTh conepikaHne TEPMUHOB

U TIOHSATHIA: MUKPOIBOJIFOITHUS, BU/I,
KPUTEPHUH BUQ, apeaJl, O YJISIIHS,
reHo(OH I, MyTallMH, KOMOUHAITUN
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO CTUHUITY

U [IETIOCTHYIO OMOIOTHIECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomorndeckuii, pu3HOIOrUIEeCKUH,
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Jlabopamopnuvie u npakmuueckue
pabomui:

Jlabopatopnas pabora Ne 1. «CpaBHeHue
BUJIOB TI0O MOP(OJIOTHUECKOMY
KPUTEPHIO)

OMOXUMUYCCKNM, TCHCTHICCKHH,
HKOJIOTMYECKUH, reorpaduueckuii)

U IPUMEHSTh KPUTEPHUH JJI ONMUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu30BaTh MOMYJIAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIHH.

OnuceIBaTh NOMYJISALMIO IO OCHOBHBIM
MOKA3aTeJsIM: COCTaB, CTPYKTypa

1.4 | JBmKyue Cuisl JBrkymue cumbl (dhakropsl)sBomtounn | PackpbiBaTh cojpep:kaHue TEPMUHOB
(a7IeMeHTapHbIe BUJIOB B NpHUpoje. MyTaliMOHHBIHI U TIOHSITHI: KOMOMHATHUBHAS
(akTOpBI) IBOITIOIIUU poLecc 1 KOMOMHATUBHAS W3MEHUYUBOCTh, MyTalliH, MYTallMOHHBIN
M3MEHYMBOCTD. [lonmyIIIMOHHBIE BOMHBI | MPOLECC, IMTONYJISIIUOHHBIE BOJIHBI,
u apeid renos. M3omsus 1 Murpanus. | Ipeid reHoB, U30JSALUSL, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbIC
Tabauysl u cxemol: «JIBUXKYILAE CUITBI (bakTOpbI IBOIOIUU: MyTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
M3MEHYUBOCTD, TONYJIALMOHHBIC BOJIHBI,
npeiid reHoB, W30S, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHNU3MOM U PE3YJIbTATOM JEHUCTBUS
JBUKYIIUX CUJ (JIEMEHTAPHBIX
(bakTOpOB) ABOJIOLIU
1.5 | EctectBeHHbIi 0TOOP EctectBenHbIit 0TOOp — Hampasisitomuii | PackpbeiBaTh cojiepikaHue TEPMUHOB

U ero GopMbl

(hakTOp PBOJIIOIUHU.
®DopMBbI €cTECTBEHHOT0 0TOOpA.

U TIOHSITUM: €CTECTBEHHBINH 0TOOD,
O0opn0a 3a CylIecTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «KEcTeCTBEHHBIN
orbop», «boprba 3a cymiecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (GOPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHNM, CTAOUITU3UPYIOITUH,
JTU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co00ii.

XapakTepu3oBarh 00pb0Oy

3a CyIIECTBOBAaHME U CPABHUBATH €€
BUJIbI (MEKBHIOBAsI, BHYTPHUBUIOBAS,
0opbbOa ¢ HEOIAronpUATHBIMU
(dakTOpamMu BHEIIHEW CpPE/Ibl)

1.6

Pe3ynbrarsl
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHuE

[Iprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT dBoJonud. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAITNH.
Bunu BumoobOpazoBanue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BUA00OOPa30BaHUEY,
«DKOJIOTUIECKOE BUI000PA30BAHUE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOONICHUN Y )KUBOTHBIXY,

PackpriBaTh copepxaHne TEPMUHOB

Y TIOHSTHUM: IPUCIIOCOOJIEHHOCTb,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaronias oKpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceIBaTh MEXaHNW3M BOSHUKHOBEHHUSI
IPUCIIOCOOJIEHUN Y OPraHU3MOB.
BEISBISTH 110 M300payKEHUSIM, HA )KUBBIX
U GUKCHPOBAHHBIX TIperapaTax MpUMeph
MIPUCIIOCOOJIEHHOCTH PacTeHUH

U JKHBOTHBIX K YCIIOBHUSIM CPEIIBI
0o0uTaHMs, T0KA3bIBaTh OTHOCUTEIHHYIO
1EJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIIOCOObI

¥ MEXaHU3MBbI BUI000pa30oBaHus;
OIUCHIBaTh U CPAaBHUBATH OCHOBHBIE
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KOJUTEKIIHSI HACEKOMBIX C Pa3TMIHBIMHA
TUTIAMHU OKPAacKu; Ha0Op TJIOJOB

U CEMSH.

Jlabopamopmuwvie u npakmuueckue
pabomur:

JlaGoparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOI'O XapaKTepar»

(GbOopMBI IKOJIOTUYECKOTO
U reorpaduyecKkoroBU000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLINH

MaxposBouttorus.

®dopmbl 3BOIONUN: (UIeTUYECKas],
JIMBEPreHTHAsl, KOHBEPI€HTHAs,
napaiienbHas. HeoOpatumocTtsb
sBomonuu. [Ipoucxoxaenue

OT HEeCMEeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavaius.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeplioB.
Tabnuyvl u cxemvi: «KApoMoph o361y,
«Mnnoananranuny, «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00beMHas
Mozenb «CTpoeHHE TOJI0OBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpbiBaTh cosiepaHue TEPMUHOB

)41 HOHHTHﬁ:M&KpOC)BOJ’IIOHHH, (l)I/IJIOFGHCS,

OMOJIOTMYECKUI MPOrpecc U perpecc,
apoMop 03, uauoaaanTaius, oomas
JieTeHepans, aJanTHUBHAs paguarius.
Xapaktepru3oBaTh (HOPMBI IBOTIOIIH.
BoIsBIIsATE apoMOp(o3bI

U UIMOAJanTalui ypacTeHUN

U KUBOTHBIX.

CpaBHHBaATh OMOJIOTMYCCKHM MPOTpecc
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANITALlMI0 U OOIIYIO
JIereHepaIuio.

BbISBIISATE B3aUMOCBSI3H MEXKIY MYTSIMU
Y HaNpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

HUroro yacosB 1o Teme
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Tema 2. BoO3HUKHOBEeHME ¥ Pa3BUTHE KM3HH HA 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3YUYCHMUA.
I'unoressl

MPOUCX OXKIECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHbIE TpeICTaBICHUS

0 3apOXKJICHNUHM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emie: abuoreHe3 UIaHCIePMUs.
XUMHYECKAS 3BOJIFOLHS.
AOVOreHHbI CUHTE3 OPraHUuYECKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKOUW BOIIOLIHH.

HauanbHble sTansl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOLHUSL.
DopMHPOBAHNE OCHOBHBIX TPYIII
YKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Topmpemui:

®. Penm, JI. ITactep, C. Muep,
A. W. Omapum, I'. IOpu.

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHEYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUPay,
«PactuTenbHas KiaeTkay, «KuBoTHas
KJIeTKa», «lIpokapuornueckas
KJIETKa»

PackpriBaTh copepkaHue TEPMUHOB

U TIOHSATUM: KpeallMOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OMOII0D3,
KOallepBaThl, MPOOMOHTHI, CHMOHUOTCHES3.
XapakTepu3oBaTh METOIbl U3yUCHHUS
MCTOPUYECKOTO MPOILIOro 3eMIIH.
[lepeunciisiTh OCHOBHBIE ATaIlbl
XUMHYECKON M OMOI0OTHUECKOM
ABOJIFOLIMH.

N3naratek comepkaHue TUIOTE3 U TEOPUM
BO3HUKHOBCHUS KU3HU Ha 3eMIIC
(KpeanmoHU3Ma, CaMOIIPOU3BOJILHOTO
3apoxkAeHUsS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydyeHuro opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX ITyTEM
aOMOTeHHOI'0 CHHTE3a
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2.2

OCHOBHBIE ATaNbl
SBOJIIOLIUHU
OPraHMu4eCcKOro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU TI0 3paM U
nepuoiam

PazBuTue xxu3Hu Ha 3eMiie O 3pam

u niepuonam. Karapxei. Apxeiickas

Y IpoTepo30KMcKas 3pkel. [laneo3oiickas
9pa U € TIEePHOJIbl: KEMOPHUICKHH,
OPXOBUKCKHM, CUITYPUHCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHM.

Me3030iCKast 3pa U €€ MEPUObI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaliHo3oiickas spa u ee nepuoisbl:
M1aJICOr€HOBBIM, HECOTCHOBBIM,
aAHTPOIIOT'€HOBBIM.

XapakTepuCTUKa KJIMMara

Y TEOJIOTMYECKUX IpoueccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOIO U
YKUBOTHOTO MHpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. l10osiBIIECHME,
paclBeT U BRIMUPAHUE TPYII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OpPraHUYECKOrO MUPAY,
TEOXPOHOJIOTMYECKast TabJInIIa;
KoJuieKIusa «DOpMbl COXPAaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTECHUI.
Jlabopamopusie u npakmuueckue
pabomui:

PackpeiBath copep:kaHue TEPMUHOB
Y TIOHSITUI: 30H, 3pa, IEPUOL,
apoMop(03bl, UIHOATATITAIIUH.
3HaTh MOCJIEN0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo3oit; Ip: apxeiickas,
MPOTEPO30MCKasi, MATIEO30MCKas,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUH, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, IOPCKUIA, MEJIOBOM,
MTAJICOTCHOBBIM U HEOT€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUM OPraHUYECKOI0 MUPA

10 HpaM U MEPUOJaM IreoJOrnueCcKon
HCTOPUU; STAIbl Pa3BUTHUS
PACTUTENBHOT'O U KUBOTHOTO MUPA.
Brigenuts riaBubie apoMopdo3bl
PaCTEHUH U )KUBOTHBIX.

CpaBHUBATh MEX1Y COOOI
MPEACTABUTEIICH CUCTEMATUYECKUX
TPYII OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCJIOBHUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMBIX OCTAaTKOB PAaCTEHUM

Y )KUBOTHBIX B KOJUICKIUSX).
DKCKypcHsi « DBOJIOIUS
OpPraHMYECKOro MHUpa Ha 3emiie»

(B ecTeCTBEHHO-HAy4YHBIi

WM KpaeBEeIUeCKUN My3eil)

2.3 | CoBpeMeHHas Cucrema OpraHu4ecKoro Mupa Kax PackpeiBaTh conep:kaHue TEPMUHOB
cucrema oTpakeHue 3BoroLuU. OCHOBHbIE U MOHATHI: CUCTEMATHKA, UICKYCCTBEHHAs
OpPraHUYeCcKOro Mupa CUCTEMAaTUYECKUE I'PYIIbl OPraHU3MOB. | M €CTECTBEHHAs Kiaccupukarus,

emoncmpayuu: OMHapHasi HOMEHKJIaTypa, MPUHIIUI
Tabruywl u cxemwvr: «CoBpeMeHHas MUEPapXUYHOCTH.
CHCTEMAa OPraHUYECKOT0 MUPa» XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OpPraHUYECKOro MUpa
2.4 | DBomonys 4eIOBEKa DBOIIOIMS YeTIOBEKA. AHTPOIOJIOTUS PackpsiBaTh conepxaHue TEPMUHOB

(a"TpOIIOTreHE3)

Kak Hayka. Pa3Butue npeacraBicHui
O TIPOMCXOXKJIECHUMN YeJI0OBeKa. MeTobl
U3Yy4eHHs aHTpororenesa. Cxoxcraa
U pa3nyvus 4eJI0BEKA U KUBOTHBIX.

CucremaTrnyeckoe IOJIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

Hopmpemuwi: Y. [lapBuH.
Tabruywl u cxemwvl: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKA U YeJI0BEKOOOPa3HbIX
00€3bsIHY.

Obopydosanue: cienku

Y TOHSTHI: aHTPOIOJIOT S,
AHTPOIOT€HE3, YEIIOBEK Pa3yMHBIN
(Homo sapiens), npsiMOX0KI€HUE,
BTOpasi CUTHaJIbHAsl CUCTEMA.
[lepeunciiaTe 3a7a4M aHTPOIIOJIOTUH,
ATaIbl CTAHOBJICHUS U PA3BUTHS
MIPEACTABICHUNA O MMPOUCXOKICHUN
YeJI0BeKa.

N3narate OCHOBHBIE ITOJIOKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OIICHUBATh HEHAYUYHYIO MTH()OPMAIIUIO
O MPOUCXOXKJICHUN YEJIOBEKA.
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W H300pakKeHHS KAMEHHBIX OPYIUN
MEPBOOBITHOIO YEJIOBEKa: KaMHHU-
qorepsl, pyoua, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
Bus1a Homo sapiens, nepeuncisitb ero
MOp(}OIOr0o-aHATOMUYECKHUE TIPU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSL

u 1p.).

VYcranaBiauBaTh 4€pThI CXOJCTBA U
pa3InuMii ueoBeKa U >KMBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYECHUE
Hay4YHBIX 3HAHUN O IPOUCXOKICHUU
YeJIoBeKa JJIsl MOHUMAHUSI MECTa U POJIH
YeJIoBeKa B MPHUPOAE

2.5

JIBMKYIIIHE CUIIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrkymume cuibl ((hakTopsbl)
a"Tporiorenesa. Hacnencrsennas
U3MEHYUBOCTbh U €CTECTBEHHBIN OTOOD.
OO1ecTBEeHHBIN 00pa3 KU3HHU,
M3TOTOBJICHUE OPYAUM TPyAa,
MBIIICHUE, PEUb.

Hemoncmpayuu:

Tabruywl u cxemwvr: «CpaBHEHUE
aHATOMHMYECKHUX YEPT CTPOEHUS YeIOBEKa
U 4EJIOBEKOOOPa3HBIX 00€3bsiHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopydosanue: MynsiKU
«IIpoucxoxaenue yenoBeka
(MaJIEOHTOIOTMYECKUE HAXOIKH )»

PackpeiBaTh conepikanne TEPMUHOB
U TIOHATHI: (DaKTOPBI aHTPOIOreHe3a,
TPYIIIOBOE COTPYIHUYECTBO, PEYb,
opyauitHasi e TeIbHOCTD,
OJIUMOP(PU3M.

XapaKkTepu30BaTh ABMXKYIINE CUIIBI
(axTophl) aHTpOIIOTCHE3A!
OMOJIOTMYECKUE U COLIMATIbHBIE,
CpPaBHHMBATh UX MEXKIY COOOMU
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2.6 | OcHOBHBIE CTaJHNH OCHOBHBIE CTAaJINM U BETBH 3BOJIFOLIUN PackpriBaTh copepkaHue TEPMUHOB
ABOJIIOIIMH YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK Y TIOHSITUI: aBCTPAJIONUTEK, YETOBEK

yMeJbii, YenoBeK MpsiMOXOJISIITAM, YMEJIbIN, YEJIOBEK MPSMOXOISIINM,
Yenosek HeaHAepTaIbCKUN, YemoBek HeaHJepTalell, KPOMaHbOHELL,
pa3yMHBII COBPEMEHHOI'O THUIIA. HEOJIMTUYECKasl PEBOJIIOLIMS,
Haxoaku nckornaeMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpEMSI CYILIECTBOBAHUSI, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKIY
pacnpocTpaHeHusi, 00beM T'OJI0BHOTO c000i1 OCHOBHBIE CTAJIUU IBOIOIIUU
MO3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKa: XPOHOJOTMYECKHI BO3paCT,
Jemoncmpayuu: apeasl paclpoCTpPaHEHHUsI, 00bEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HH
NaJIEOHTOJIOTMYECKUX HAXO/IOK MPEIKOB | U Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmme oan», «pesane
moau», «IlepBpie COBpEMEHHBIE JTFOAMN.
O6opynoBaHue: MYJISIKU
«IIpoucxoxaenue yenoBeka (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUi
NIEPBOOBITHOI'O YEJIOBEKA: KAMHH-
yomnrmnepsl, pyouia, ckpedia

2.7 | Yenoseueckue pachl Yenoseueckue pacsbl. OCHOBHBIE PackpriBaTh conepkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eIoBeKa

OOJIbIIME PaChl: EBPOIIEOUTHAS
(eBpasuiickasi), HErpO-aBCTPAJIOHIHAS
(3KBaTOpUaIbHasi), MOHTOJIOUAHAS
(a3narcko-amMepuKaHcKasi).

Y TIOHSTUI: pachl, PACOT€HE3, COLNAII-
JApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,
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YepThl mprcriocoOJIEHHOCTH
IIPEACTABUTEIICH YETIOBEYECKUX pac

K YCJIOBUSIM CYILIECTBOBaHUs. EQUHCTBO
yenoBeyeckux pac. Kpurunka
COIIMAJILHOTO JApBUHU3MA U pacu3Ma.
Hemoncmpauuu:

Tabauywvl u cxemol: «HeaoBeueckue
pacb»

pacKpbIBaTh MPUUMHBI 1 MEXAHU3MBbI
pacorenesa, nepevyuciiaTh U MPUBOIUTH
MIPUMEPHI TPUCITOCOOJIEHHOCTH YeJI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPHI
MPUCIIOCOOUTEILHOTO3HAUCHHST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €1MHCTBO BU1a Homo
sapiens, HAy4YHYI0 HECOCTOATEIIbHOCTh
PAcoOBBIX TEOPUH,HUJIEN COLIMATIBLHOIO
JIapBUHU3MA U pacu3Ma

Hroro yacoB no treme

9

Tema 3. OpranusMsl U OKPYKAIIAS cpeaa

3.1 | Okonorusi Kak Hayka | DKOJIOTHS KaK Hayka. 3ajayuu pasgensl | PackpeiBaTh copep:kaHuE TEPMUHOB
DKOJIOTUH. Y TIOHSITHIL: DKOJIOTHsI, TIOJIEBBIE
MeTozbl KOJIOTMYECKUX HCCIeI0BaHUM. | HAOMIOeHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOEe MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJIOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Hlopmpempwi: A. I'ymO0nbaT, [TepeuuncraTey 3aa4u SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTb METOBI
30HBI 3EMII DKOJIOTUYECKUX UCCIEN0BAHUN

3.2 | Cpenbl oOUTaHUS U | Cpenbl 0OUTaHMsI OPraHU3MOB: BOAHAs, | PackpbIBaTh cojep:kaHne TEPMHUHOB

HKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TTOYBEHHAS,
BHYTpPHU-OpraHU3MEHHAsI.
Dkonoruyeckue GPaxTopsbl.
Kinaccudukarus sKoa0ru4eckux

U MOHATHIA: cCpesia OOUTaHus,
IKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN ONTUMYM,
OTPAHUYMBAIONTUN (JIMMUTHPYIOIIH )
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(dbakTopoB: adMOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBue KOIOTrHYECKUX (haKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuysl u cxemwvi: «CpeblOOUTAHUS
OpraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
00WTaHUS OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTePU30BaATh
9KOJNIOTHYECcKue (haKTOPhI: A0HMOTHIECCKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceBaTh ACUCTBUE YKOJIOTHUECKUX
(aKkTOpOBHA OpPraHU3MBI.
XapakTepnu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pPacTeHHI U >KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTnueckue
(akTopbI

AOGuotnueckue QpakTopsbl: CBET,
TeMIIepaTypa, BIaKHOCTb.
doronepuoaunsm. I Ipucnocodnenus
OPraHU3MOB K JICHCTBUIO a0UOTHYECKUX
dakTopoB. buonornueckue puTMHbI.
Hemoncmpayuu:

Tabnuysl u cxemvi: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyeckue
pabomui:

JlaGopatopnas pabota Ne 3.
«Mopdonornyeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlaboparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeycay

PackpbiBaTh cofepkaHue TEPMUHOB

U MOHSTUI: a0MOoTUYECKHE (PaKTOPBI,
dboTonepuou3M, ONOJIOTMYECKUE
PUTMBI.

AHaJIM3UPOBaTh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBoauTH OHONIOrHYECKKEe HAOTIOICHUS
1 0QpOPMIISITH pe3yJIbTaThl MPOBEICHHBIX
HaAO0JIIOICHU I
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3.4 | buornueckue buotnueckue aktopsl. Bubl PackpsiBaTh conepkaHue TEPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJICHCTBUM: U TIOHATUI: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 | XUII[HUYECTBO, MMApa3uTU3M,
u ero gopmsl. [lapasutusm, koonepaius, | KOHKypeHLUs, MyTyaJlu3M, CHMONO03,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHcaIN3M, HEUTPATTU3M. HEUTPaAIU3M.
3HaueHre OUOTUYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJECHCTBHAN IS CYIIECTBOBAHUSA (akTOphl M BUBI B3aMMOOTHOIICHUN
OpPraHM3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; TPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «Ilumeselie Henm» PUCIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHMBaTh MeXxay coOOil BHUJIBI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | Okonoruyeckue DKOJIOTUYECKUE XapaAKTEPUCTUKH PackpeiBath conep:kanne TEpPMUHOB
XapaKTEPUCTUKHU nonyasiuuu. OCHOBHBIE TIOKA3aTENH Y TIOHSTUU: ITOYJISIMS, YUCICHHOCTD,

BUJIA U TIOIYJISILUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YHCIEeHHOCTH
HOMYJISALIUY U €€ PETyJISIusl.
Jemoncmpayuu:

Tabruyol u cxemwl: «llonmymsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUU UHPY30pUU-TY(DETBKI.
Jlabopamopuvie u npakmuueckue
pabomui:

IJIOTHOCTb, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJICHHOCTH MOMYJISIUU.
XapakTepu3oBaTh OCHOBHBIEC MMOKA3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONMUCHIBATh MEXaHU3MBI
perymsiiui YUCICHHOCTH TOMYJIAIINT
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[TpakTuueckas padora Ne 2. «Ilogcuer
IUIOTHOCTH MOMYJIALMNA pa3HbIX BUIOB
pacTeHu»

Hroro uacoB o reme

5

Tema 4. Coo01iecTBa U YK0OJOrH4ecKue CHCTEMBI

4.1 | CooOmrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbiBaTh conepxaHue TEPMUHOB
OpraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, U TIOHSTHUI: OMOLIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAs!, TPOpUUECKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(mumeBast). Buabl-1OMUHAHTEI. HKOJIOTMYECKasi HULIA.
CBsizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jlemonucmpayuu: (coo0111ecTBO), €T0 BUJIOBYIO,
Tabruyvl u cxemwl: «IluieBbie enn, MPOCTPAHCTBEHHYIO U TPOYUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYDBI.
Obopyoosanue: MOACIb-aNITUIAKAIHS OOBSACHATH POJIHL KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3BI»; TepOapHit OuoIIeH03a B MOIJICPKAHUU €rO
«PacturenbHble COO0OIIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
Kosutekuus «buoreHos» Ha ONpEJEICHHOW TEePPUTOPUHU.
OOBACHATH OMOJIOTMYECKUM CMBICI
SPYCHOCTH UJIMCTOBOM MO3aUKHU.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TPOPUIECKYIO CTPYKTYPBI, CBS3H
MEXIy OpraHu3MaMH
4.2 | DKOCHCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbIBaTh copepkaHue TEPMUHOB

N 3aKOHOMCPHOCTH
X CYIICCTBOBAHUA

ITousaTue 00 3KOCHCTEME
A OMOreoleHO3E.
OYHKITMOHATLHBIE KOMITOHCHTBI

1 TIOHATHI: DKOCHUCTEMa, OMOreoIeHo3,
MPOYLIEHTHI, KOHCYMEHTBI, PETYIICHTHI,
Tpouueckre ypoBHH, MHUIIIECBAS
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HKOCHUCTEMBI: POAYLICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs U NOTOK SHEPTUH
B SKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbIe 1IETH U CETH.
OcCHOBHBIE MTOKA3aTeJN SKOCUCTEMBI:
OoromMacca, mpoAyKIus. DKOJIOTHUECKHE
MUPaAMUJIbL: POAYKIIMHU, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISAIINS,
pa3BUTHE.

Cykneccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «Llenmm nmuranusy,
«IKonoruueckasi TupaMmuIa»

LENb U CETh, YKOJIOTUYECKHE
nupaMubl, Omomacca, mpoyKIus,
CyKLIECCHSL.

XapakTepru30oBaTh CBOMCTBA IKOCUCTEMBI
(ee croCOOHOCTH K JIUTEIILHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIHHO
3aMKHYTBII KpyTrOBOPOT BEIIECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATDH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
HKOCUCTEMBI.

PaznuyaTe nupaMuibl NPpOAYKIINH,
MAPAMHUJIbl YUCIIEHHOCTH U MTUPAMHUIbI
Oounomaccsl.

CocTaBIATh UEMU U CETH TUTAHUS.
[lepeunciisaTe CBOMCTBA IKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
paszBuTHe (CyKIecCHs).

OnuceIBaTh MEXaHU3M NOAJIEPHKAHUS
PaBHOBECHS B 9KOCUCTEMAX.
XapakTepu30BaTh CYKLIECCUU, BBISBISATh
IPUYHUHBI U 00IIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[IpuponHsie
OKOCHUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECa.

PackpbIBaTh conepikaHie TEPMUHOB
Yl TIOHSITHIA: BOJHBIC YKOCUCTEMBI,
OHOreoLEeH03bl, PUTOMIAHKTOH,
3001JIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruywl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOIO JIECAY,
«IKocHUcTeMa XBOMHOIO Jiecay,
«buoleHo3 BogoeMay.

Obopyoosanue: TepOapuu U KOJJICKIIUU
pacTEHU U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIIAM OAHOTO BUA

[TpuBOIUTH TPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIC
HKOCHCTEMbI; OpraHU3Mbl, 00pa3yromme
pasHble TpoUYECKHUE YPOBHU

4.4 | AHTpOIIOTEHHBIC AHTPONIOTEHHBIE IKOCUCTEMBI. PackpeiBaTh conep)kaHne TEPMUHOB
KOCHCTEMBI ATPOIKOCHCTEMBI. Y TIOHATHI: aHTPOTIOTCHHAS SKOCUCTEMA,
Ypboskocuctembl. buonorngyeckoe arpo’KoCcHcTEeMa, ypOOIKOCHCTEMA,
U XO35IMCTBEHHOE 3HAUYCHUE OouopazHooOpasue.
arpo’KOCHCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpodIKOCUCTEMBI
buopasznoobpaszue kak GpakTop 1 ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
yCTOWYUBOCTH dKocucTeM. COXpaHEHHE | CYIIECTBOBAHMUSI.
OMOJIOTHYECKOTO Pa3HOOOPa3us [TpuBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
Ha 3emJie. HKOCUCTEM CBOEH MECTHOCTH, OTHCHIBATH
Jemoncmpayuu: UX BUJIOBOH COCTaB U CTPYKTYpPY.
Tabauysl u cxemol: «ATPOILIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenqurenu | mpUpOIHBIX SKOCUCTEM
BRKHEHUIIINX CEIThCKOXO3IHCTBEHHBIX ¥ arpodKOCHCTEM, arpPOIKOCUCTEM
KYJIbTYp» 1 ypOOdIKOCHUCTEM
4.5 | buocdepa — VYuenue B. W. Bepnanckoro o 6uocdepe. | PackpbiBath copepkanrie TEPMUHOB
riiodanbHas ['panulibl, cCOCTaB U CTPYKTYpa U TIOHATHH: 6uocdepa, )KUBOE BEIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. JKuBoe BEIIECTBO U €ro
¢ysakuuu. OcobeHHocTH 6nochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro

73



denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

IJI00AJIbHON HKOCUCTEMBI.
JlunaMu4yeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. . Bepranckui.
Tabnuysr u cxemvt: «O0IIAS CTPYKTYpA
ouocheps», «PacnpocTpaHeHne Ku3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepni»

B CO3/laHU€ y4ueHUs o0 buocdepe.
XapakTepu3oBaTh cocTaB Onocepsl,

(G YHKIIMU )KUBOTO BeliecTBa 6nocdepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAMTH PUMEPHI MPOSIBIICHUS
GbyHKIMH KUBOTO BelecTBa Ouocdepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeNioBeKa.

[epeuncnsate ocobeHHOCTH OUOChEPhI
KaK r100ambHOM SKOCUCTEMBI 3eMJITH

4.6 | 3akOHOMEPHOCTHU KpyroBopoTs! BemecTB PackpriBaTh coneprkanne TEPMUHOB
CYIIECTBOBAHHUS ¥ OMOT€OXMMUYECKUE ITUKJIIBI DJIEMEHTOB | M TIOHATUHN: IIEJIOCTHOCTh OMOC]epHl,
ouochepsl (yrnepopa, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCchepbl. OCHOBHBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepoja B ouochepe», «Kpyrosopor OMOreOXMMUYECKHUE LIUKIIbI a30Ta
a30Ta B MPUPOJIE» u yriepoja B Ouocdepe.
OOBSICHATH IPUYHMHY 30HATLHOCTH
ouocdepsl. [lepeuncnath
U XapaKTepru30BaTh OCHOBHBIE OMOMBI
cymu 3eMJIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBatTh conepkanue TEPMUHOB

B Ouocdepe 3emun

AHTPOIIOTCeHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

Y TIOHSATHI: aHTPOIIOTEHHBIE U3MEHEHHS,
AKOJIOTMYECKUN KPU3HC, I100aIbHbIE
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HKOJIOTUYECKHUE TTPOOTIEMBL.
Hemoncmpayuu:

Tabauyvl u cxemol: «llpumepHbie
aHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha IpUpoay», «BaxXHeNIne UCTOUHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHel1Ias
cocTaBsitomias ouocheprn?, «PaKkToOpsbI
Jerpasanuu nousy, «llapHuKoBbIi

b dexT», «DakTOphl PaiOaKTUBHOTO
3arpsisHeHus ouocdeprn»; Kpacuas
kaura P®, nzobpaxeHus oxpaHsieMbIX
BUJIOB PaCT€HUU U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBarb OHOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HEHUS
BO3YIIHOW, BOJHOW CPEbI, N3MEHECHUS
KJIUMaTa, COKpaIleHus
onopaznooOpasus.

DopMyaMpoOBaTh COOCTBEHHYIO MO3UIIUIO
M0 OTHOUIEHUIO K II100aIbHbIM

U PETMOHAIILHBIM 3KOJIOTMYECKUM
npobsieMaM, apryMeHTUPOBAThH CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh IpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

JUISL TIPEOJIOJICHUST DKOJIOTHYECKOTO
Kpu3uca

4.8

CocyliecTBoBaHuE
TIPUPOIBI
1 YeJIOBEUECTBA

Cocy1iecTBoBaHNE TIPUPOIBI

u yenoBedecTBa. CoxpaHeHue
OnopazHooOpa3us Kak OCHOBa
YCTOMYUBOCTH OUOC(EPHI.

OcHOBa palOHAIIBHOT O

YIIPABJICHUS IPUPOTHBIMHU PECYPCaAMHU
U WX UCTIOh30BaHUE.

JlocTmxeHus OMoIoruu

PackpeiBaTh copepkaHue TEPMUHOB

Y TIOHATHIL: PalluOHAIBHOE
MPUPOJONOJIB30BAHNE, YCTOMYUBOE
pa3BUTHE, KOIBOIIOLUS.
XapakTepu30BaTh PallMOHAIBHOE
WCIIOJIb30BAHUE ITPUPOJHBIX PECYPCOB;
OCHOBHBI€ TOJIOKEHUSI KOHUIECTIIUN
YCTOMYMBOI'O Pa3BUTHS
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U OXpaHa MPUPOJIbL.
Jemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK»

HToro yacoB 1o teme 9

PesepBHOE Bpems 2

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHU K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 BUOJIOT'UH

B denepanbHbIX M pervoHaIbHBIX MpOLEypax OLEHKH KayecTBa oOpa3oBaHUs
UCIIONb3YyeTCs MepeueHb (KoAU(GUKATOp) pachpeAeeHHbIX MO Kiaccam MPOBEPsSIEMbIX

TpeOOBaHUN K

pe3ynbTartaM OCBOCHMSI OCHOBHOW OOpa30BaTEIbHOW MPOTPAMMBbI

CpeJIHEero o0I1ero o0pa3oBaHus U SJIEMEHTOB COJEPKAHUS 110 OUOJIOTHH.

10 KVIACC

IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTeIbHOI

NMpPOrpaMmbl

Kon
MIPOBEPSIEMOTO
pe3yJibTaTta

[TpoBepsiemble IpeIMETHBIC PE3yIbTaThl OCBOSHUS OCHOBHOU
o0pa30BaTEIBHON MPOTPAMMEBI CPETHETO 00IIEro 00pa3oBaHMs

1

ChopMHUPOBAaHHOCTh 3HAHUN O MECTE€ U POJM OMOJIOTMU B CHCTEME
HAYYHOTO 3HAHUS  €CTECTBEHHBIX HayK, B (HOpPMHpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa M HAY4YHOIO
MHUPOBO33pPEHUS; O BKIAJE POCCHUICKUX M 3apyOEKHBIX YUEHbIX-
OWOJIOTOB B pa3BUTHE OWONIOTHH; (YHKIMOHAIHHOW TPaMOTHOCTH
YyeJoBeKa JIJIs pellieHUs )KU3HEHHBIX 3a/1a4

YMeHue packpeiBaTh COACPKAHHE OHOJIIOTHYECKUX TEPMHUHOB
U TIOHSTHUM: XKU3Hb, KJIETKA, OpraHu3M; MeTadonu3M (0OMEH BEIleCTB
U TIPEeBpaIlleHUe SHEPruH), TOMEOCTa3 (CaMOpPEryJsius), ypOBHEBas
OpraHU3aIvs JKUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOTYKIIHS),
HACJICJICTBEHHOCTh, U3MEHUYHBOCTD, POCT U Pa3BUTHE

YMeHnue uznaratb OMOJIOrHuecKre TeOpHH (KJIETOUHAsI, XPOMOCOMHaA,
MyTtarmonHas), 3akonbl (I'. Menpaens, T. Moprana, H.. BaBuiosa)
U ydeHus (0 LEeHTpax MHOToo0pasusi U MPOUCXOXKICHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTe TpaHULbl UX TPUMEHUMOCTH
K KUBBIM CHCTEMaM

YMeHue BiaAeTh METOJAAMU HAy4yHOrO T[O3HAaHWUS B OHWOJIOTUU
(HaOyroficHUE W OINHMCAHHWE JKMBBIX CHUCTEM, IPOILIECCOB M SIBICHUM;
opraHuzaius U TMPOBEICHHE OHOJOTHUUECKOTO AKCIEPUMEHTA,
BBIJIBWDKEHHE  THUIOTE3bl;  BBISIBJICHHUE  3aBUCUMOCTH  MEXIY
UCCIIETYeMBbIMH BEIMYMHAMHU, OOBSICHEHHUE MOJTYYCHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHUM, TEOPUH U 3aKOHOB, YMEHHE
JenaTh BEIBOABI HA OCHOBAHUH TTOJTYYE€HHBIX PE3YJIHTaTOB)
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YMeHue BBIACNATh CYIIECTBEHHBIE NPU3HAKKM BHPYCOB, KIETOK
OPOKapUOT M OYKapuOT, OJHOKJIETOYHBIX U MHOIOKJIETOYHbIX
OpPraHu3MoOB;  OCOOEHHOCTH  IIPOLIECCOB ~ OOMEHa  BEIIECTB
U TpEeBpalleHUs PHEPTUU B KIETKE, (HOTOCHHTE3a, MIIACTHUYECKOIrO
U DHEPreTUYecKoro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meilo3a,
OIJIOIOTBOPEHHSI,  PAa3MHOXKCHHs, HWHIWBUIYaTbHOTO  Pa3BUTHS
opranu3mMa (OHTOT€HE3)

YMeHue NpUMEHATh TMOJNy4yeHHble 3HAHUA [  OOBSCHEHUS
OMOJIOTUYECKUX TIPOIIECCOB U SBIICHUH, JUIS TIPUHATHS MPAKTUIECKIX
penieHui B MOBCETHEBHOM KU3HU B IEJsX o0ecreueHus: 6€30MacHOCTH
CBOEr'0 370pOBbSl U 370POBbSI OKPYKAIOIIMX JIOAEH, COOIIOAEHMS
HOpPM TI'PaMOTHOTO IOBEAECHUSA B OKPY)KAIOIIEH NPUPOIHON cCpene;
NOHUMaHHE  HEOOXOAMMOCTHM  HCIHOJBb30BAaHUS  JOCTHUKEHUUN
COBpEMEHHOW OWOJNIOTUH W OHOTEXHOJIOTUH [UJIsl PallMOHAIBHOTO
IPUPOIONOIH30BAHUS

YMeHue pemiath 3JIEMEHTAapHbIE TEHETHYECKHE 3a/laud Ha MOHO-
U JUTMOpUAHOE  CKpEIIMBaHHWE, CICIUICHHOE  HacJeJIO0BaHMUE;
COCTaBJIATh CXEMBI MOHOTHOPHUTHOTO CKpelIMBaHUS
JUJIS1 TIpEJICKa3aHus HAacJeI0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBIMONHATH Ja0OpaTOpHBIE U TMPAKTHYECKHE PaOOTHI,
coOroaTh NpaBwiIa MpU pabore ¢ y4eOHBIM U J1a0OPaTOPHBIM
00opy0BaHHEM

YMEHHE KPUTHUECKH OIICHUBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
OMOJIOTUYECKOTO  COACP)KAaHMs, BKJIIOYAIONIYIO  TICCBJIOHAYYHBIC
3HaHHUS W3 pa3muuHbiX HcTouHMKOB (CMMU, HaydHO-TOMyNsipHBIE
MaTepHalibl); ATUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHHM
B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOT MU

10

YMeHue coziaBaTh COOCTBEHHBIEC TUCHMEHHBIC U YCTHBIE COOOIICHMS,
00001m1ass OMOIOTHYECKYI0 HHHOPMAIIUIO U3 HECKOIBKUX MCTOYHUKOB,
I'PaMOTHO HCIIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHN

HpOB €psAEMbBIC IJIEMECHTBI COACPKAHNUA

Kon [IpoBepsieMBbll AJIEMEHT COAEPKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o >xuBoil npupojge. Ponb Ouonorun B GopMHpOBaAaHUU

COBpPEMEHHOM Hay4HOU KapTHHBI MUpa. CucTeMa OHOJIOTHYECKUX HAYK
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1.2

MeToapl TIO3HAHHMS JKUBOW MNPHPOIbI  (HAOIOJIEHUE, SKCIICPUMEHT,
OlMCaHUe, U3MEpEeHHEe, KiIaccu(HKaIsa, MOACITUPOBAHUE, CTATUCTHYSCKAs
00paboTKa JaHHBIX)

JKuBbIe CHCTEMBI U X opraHnmn3anus

2.1

Kupble cucrembl (OMOCHCTEMBI) Kak MpPEeaIMET U3y4yeHUs OHOJIOTHUU.
CBoiicTBa OMOCUCTEM U X pa3HOOOpa3ue

2.2

VYpoBHM OpraHu3alyu OMOCUCTEM: MOJIEKYISPHO-T€HETUYECKUH, KIIETOUHBbIH,
OpraHnu3MeEeHHbIH, MOMYJISALUOHHO-BUI0BON, 3KOCUCTEMHBIH, OMOCepHBbIN

XUMHYECKUHN COCTAaB U CTPOCHUE KIIETKH

3.1

XUMHYECKUN COCTAB KJIETKU. XHUMHUYECKHE 3JIEMEHTBHI: MaKpPO3JEMEHTHI,
MHUKpOdJIEMEHThl. Boga w wMuHepaibHble BemecTBa. DOYyHKIHUM BOJABI
¥ MUHEPAJIbHBIX BEIIECTB B KiIeTKe. [lommepikanne 0CMOTHIECKOTO OaaHnca

3.2

benku. CocraB u crpoeHue 0eiaxoB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
Heszamennmbie 1 3aMEHUMBIE aMHHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHH CTPYKTYphl O€TKOBON MOJEKY/Ibl (TIEpBUYHAS, BTOpPHUYHAS,
TPETHUYHAsE U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHUE CBOMCTBA OEJIKOB.
buonorudeckue GyHKINM OEIKOB.

depMeHTHl — OuoJIorMYecKkue Karaimuzatopbl. CTpoeHue ¢depMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTtHas cnenuduanocts. Kodhepmentsl. BuraMunsl.
Otnmnuus GEepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB

3.3

VYrneBoasl: MoHOcaxapuabl (TIIOKO3a, pubo3a U J1e30Kcupudo03a),
nucaxapuibl (caxaposa, JaKTo3a) U MoJHMcaxapuibl (Kpaxmas, TIMKOTEH,
1eJUTI0J103a). bruonorndeckue GyHKIMA YTIE€BOAOB.

Jlunuael:  Tpurauuepuabl, crepounbl, Qochomunuasl. ['mapodunbHO-
ruipogoOHbIe cBoiicTBa. bruonornueckue QyHkiuu aunuaoB. CpaBHEHHE
YIJIE€BOIOB, OEJIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPIUU

34

Hykneunossie kucnorel: JHK wu PHK. Hykieoruasl — MoHOMEpHI
HykJIernHOBbIX KucaoT. Ctpoenue u @ynkiuu JJHK. Ctpoenne u QyHkimuu
PHK. AT®: crpoenue u pyHKIuu

3.5

HI/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOPHU. MCTO,Z[I)I HN3Yy4YCHU: KIICTOK

3.6

Knerka kak wnenoctHass >xuBas cucreMa. OOmme NpHU3HAKU KIIETOK:
3aMKHyTasi HapyxHas MemOpana, Mmonekynbl JIHK kak renermueckuii
afmapar, CucTemMa CUHTe3a Oelka

3.7

Tunel KJIETOK: HyKapUOTHYECKass W mpokapuotruueckas. OcoOEeHHOCTU
CTPOSHHUSI TIPOKAPHUOTHUECKON KieTku. KilerouHas cTeHKa OaKTepuid.
Crpoenue sykapruoTnuueckoil KieTku. OCHOBHBIE OTJIMYUSI PACTUTEIbHOM,
YKUBOTHOU U TPUOHOMN KIIETKU
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3.8

ITOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTEHKA, TJIMKOKAIIMKC, UX
¢dbynknuu. Ilrasmaruueckas MemOpaHa, €€ CBOHMCTBA M (PYHKITUH.
[utonnasma u ee opraHouabl. OgHOMEeMOpaHHBIE OPraHOMIBI KIICTKU:
suporutazmaruueckas cetb (OIIC), ammapatr [onbku, JH30COMBI.
ITosmyaBTOHOMHBIE ~ OpraHOWIbl  KJIETKH: MHUTOXOHJPHUH,  IUIACTHJIBI.
[Tpoucxoxaenue MUTOXOHAPU U TuiacTua. Buasl minactun. HememOpanHbie
OpraHOM/Ibl KJIETKU: PpUOOCOMBI, KJIETOUHBIA IEHTP, PECHUYKH, KTYTHUKHU.
OyHKIMY OPraHOMIOB KJIETKU. BriroueHus

3.9

Anpo — peryasTopHblii HeHTp KieTku. CTpoeHue siapa: saepHas 0007104Ka,
KapuoIuiazma, XpOMaTuH, sAPBIIIKO. XPOMOCOMBI

3.10

TpaHCDOPT BEIIECTB B KIIETKE

XHBHGI[GHTGJ’ILHOCTB KJICTKHU

4.1

OOMeH BelecTB, WM METabO0IU3M. ACCUMUIIAIINA (TTACTUYECKUN OOMEH)
U JTUCCUMUJIAINS (PHEPreTUYeCKHid OOMEH) — JBE CTOPOHBI EIHHOTO
mporiecca  Merabonu3ma. Tumbl  oOMEHa  BEIHIECTB:  aBTOTPO(HBIMA
u rereporpodHsblii. Ponb dhepMEeHTOB B OOMEHE BEIIECTB U MPEBpaICHUU
DHEPTUU B KJICTKE

4.2

®orocunte3d. CBeroBas u TeMHOBasg (a3sl (porocuHTe3a. Peakiuu
¢dorocunTeza. DPDEeKTUBHOCTH (POTOCHMHTE3a. 3HaueHue (HOTOCHUHTE3A
JUISL )KM3HU Ha 3emuie. BiausiHue yciioBuil cpeibl Ha (POTOCUHTE3 U CITOCOOBI
MOBBIIICHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTEe3. XEMOCHHTE3UpyoIlue OakTepuu. 3HAUeHHE XEMOCHHTE3a
JUIA )KU3HU Ha 3eMIie

4.3

OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BBIIEICHUE
U aKKyMYJIMPOBaHUE YHEPIHH B KIETKE. DTambl SJHEPreTUYECKOro 0OMeHa.
I'mukomms. bpoxenne u ero Buabl. KucinoponHoe okuciaeHne, Wiy KJIETOYHOe
nbpixaHue. DPPEKTUBHOCTh IHEPrETHUECKOTO OOMEHa

4.4

Peakuuu wmatpuyHoro cuHrte3a. ['eHermueckas wunHdopmanusa u JJHK.
Peanmuzanus renetnyeckoit nHGOpMaIuu B KiieTke. | eHeTHuecKuii KO U ero
corcTtBa. Tpanckpuniuss — Marpuunbii cuHTe3 PHK. Tpancmsamusa —
Oouocunres Oenka. KoaupoBanue amuHokucinor. Pomp  pubdocom
B OMOCcHHTE3e OenKa

4.5

Heknerounbie ¢opMbl KuU3HU — BHUpPYCHl. MCTOpHUSI OTKpBITHS BUPYCOB
(I.1. VBanoBckuii). OCOOCHHOCTH CTPOCHHSI W JKH3HEICATECILHOCTU
BUpycoB. bakrepuodaru. bonesnu pacrteHuii, >XKUBOTHBIX U 4YeJOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc ummmynoxeduiura yenoeka (BUY) —
Bo3Oynutens CIIWJla. Tlpodunaktuka pacmpocTpaHEHUSI BHPYCHBIX
3a00JIeBaHUI
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PasmHoxenue u HHINBUAYAJIbHOC Pa3BUTHUC OPraHU3MOB

5.1

KiieTouHblil 1IUKII, WU >KU3HEHHBIM LMK KieTku. MHTepdaza u MHTO3.
[Ipouiecchl, mpoTekatrome B uHTepdaze. Permkamuss — peaxuus
matpuuHoro cunre3a JIHK. Ctpoenne xpomocoM. XpoMOCOMHBII HabOp —
Kapuotun. JIUTUIOWAHBIA ¥  TalUIOWJAHBIA ~ XPOMOCOMHBIE  HAOOPBHI.
Xpomaruael. LluTonornyeckrue OCHOBBI pa3MHOXKEHUSI U UHAUBUIYAJIbHOTO
Pa3BUTHS OPTAaHU3MOB.

Henenne knetkn — muto3. Cragum mutosa. Ilporeccel, mpoucxoasiiye
Ha pa3HbIX CTaAUAX MUTO3a. bUOJOrHYecKuii CMbICII MUTO3a

5.2

®opMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosioe U noysosoe. Buapl 6ecrnionoro
pPa3MHOXXEHMS: JIEJICHUE HAJABOE, NMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cnopooOpa3oBaHUE,  BEreTaTMBHOE  pa3MHOXeHue.  VckyccTBeHHOe
KJIOHHPOBAHHUE OPraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKLIUU

53

[TonoBoe pa3MHOXKEHUE, €0 OTAUYUS OT OECIOJIOTO.

Meito3. Ctaguun meiiosa. IIporecchl, MpoOUCXOAIINE HA CTAAUSAX MEio3a.
[ToBenenue xpomocom B Meio3ze. Kpoccunroep. buonornueckuili cMbICa
Y 3HaUC€HHE Meio3a

5.4

['ametorene3 — mporecc 00pa30BaHMs TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHHKHM W sudHUKH. OOpa3oBaHHE U Ppa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u, SHIEKIIeTKa) — CIIepMaTOreHe3
u ooreHe3. OCOOCHHOCTH CTpPOEHUSl SHIEKIETOK M CIIEPMaTO30MI0B.
OnnogorBopenue. [laprenorenes

5.5

NuauBuayansHoe pasBUTHE (OHTOT€HE3). OMOpPHOHAIILHOE Ppa3BHUTHE
(amOpuorenes). Otambl SMOPHOHAILHOTO PAa3BUTHUS Y TTO3BOHOYHBIX
’KUBOTHBIX: JIpOOJIEHUE, TracTpyssiuus, opraHorexnes. IlocramMmOpuoHambHOe
pazButhe. THUIBI MOCTAIMOPUOHAIBHOTO PpA3BUTHUS: MPSAMOE, HENPSIMOe
(lnuyuHouHOE). BnusHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHHU, CTa/INH PA3BUTHS

HaCJIG,[[CTBCHHOCTB N USMCHYUBOCTb OPIr'aHU3MOB

6.1

IIpenmer u 3agaum reHeTuku. Mcropus pa3BuTus TeHETUKU. Bkian
POCCHUHCKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETHKUA. MeTomabl
reHeTHUKH  (TUOPUAOJIOTUYECKUNM, ITUTOTEHETUYECKUNM, MOJEKYISIPHO-
reHeTuyeckui). OCHOBHbIE TEHETHYECKHE TMOHSATHA. | eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yeMas B CXEMaX CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH HacJeI0BaHus IPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonorubpuaHoe ckpeuniMBaHue. 3aKOH €IUHO00pa3us THOPUIOB MEPBOTO
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nokoneHus. [IpaBuiio qoMuUHUpOBaHUA. 3aKOH PaCLICIIEHUS MPU3HAKOB.
['unore3a ynctoTel rameT. [loaHOE M HEMONHOE TOMUHUPOBAHUE.
JurubpuaHoe  ckpelMBaHue. 3aKOH  HE3aBHCHUMOTO  HACIeAOBaHUS
npu3HakoB. lluToreHeTnueckrue OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHUS.
AHanuzupyooniee  cKpemuBaHue.  VIcnosib30BaHHWE — aHAIM3HPYIOIIETO
CKpEITUBAHUS sl OTIpe/IeNICHUsI TeHOTUIIa 0COOU

6.3

CuerienHoe  HaclefoBaHue  mnpuszHakoB. Pabora T.  Moprana
MO CIEIVIECHHOMY HAaclieIoBaHUIO TeHOB. HapyiieHue cuersieHus: reHoB
B pe3yNbTaTe KPOCCHMHTOBEpa. XPOMOCOMHAsI TEOPHUS HACIEICTBEHHOCTH.
I'eneTnueckue Kaprsl.

['enerrka nosa. XpoMOCOMHOE OMNpeJeieHHe Moja. AyTOCOMbI U TIOJIOBBIE
XpoMOCcOMBI. ['oMorameTHble U rereporameTHbie opranu3Mbl. HaciienoBanue
MPU3HAKOB, CHEIUIEHHBIX C TIOJIOM

6.4

N3MeHYnBOCTS. Bugpr M3MEHYUBOCTHU: HEHACJIEICTBCHHAS
M HacleACTBEHHas. Ponb cpenbl B HEHACHEICTBEHHOW HW3MEHYHUBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON M3MEHYMBOCTH. BapuanmoHHBIA Psi
W BapuanuoHHas KpuBad. Hopma peakunm mnpusHaka. KonuuecTBeHHBbIE
M KayeCTBEHHbIC TMpPU3HAKM M UX Hopma peakiuu. (CBOHCTBa
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH

6.5

HacnencrsenHasi, wiM reHOTUNMYECKas, U3MEHUYMBOCTh. KomOMHAaTHBHas
M3MEHYMBOCTh. Melo3 M MOJOBOM Mpolecc — OCHOBa KOMOWHATUBHOMU
M3MEHUYMBOCTU. MyTarmonHass u3MeHunBocTh. Kiaccudukaius myTtaimii:
ITEHHBIE XPOMOCOMHBIC, TE€HOMHbIE. YacToTa W NIPUYMHBI MYyTalUM.
Myrarennble ¢akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIOB B HACJIEICTBEHHOU
n3MmenunBoctu H.U. BaBuiosa

6.6

I'eneruka uvenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YEJIOBEKA: reHeaJIorTMYeCKui, OJIM3HEIIOBBIH, LIUTOTCHETHUYECKUIA,
OMOXUMMYECKUN, MOJIEKYJISIpHO-TeHeTnueckuil. COBpeMEHHOE OIpeiejieHne
TF€HOTHUNA: TMOJHOT€HOMHOE CEKBEHHPOBAHUE, TE€HOTUIIMPOBAHHUE, B TOM
yuce ¢ nomotbto [T1P-ananu3za. HacneacrBenHblie 3a00eBaHus YeIOBEKa:
reHHbie OoJie3HH, OOJIE3HU C HACJIEACTBEHHOW MPeapactoioKeHHOCTHIO,
XpoMocoMHble Oone3nu. ComaTHdyecKhue U TEHEpaTUBHBIE MYTallUu.
[Ipunuunel 310poBOro oOpasza >KM3HU, JUArHOCTHUKH, MPOQUIAKTUKU
u JICUCHUSA T€HETHYECKUX 0oJIe3HEN. Mennuko-reHeTHYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKOM TeHETUKH B MPEIOTBPALICHUN
Y JICYCHUHY TeHETUYECKUX 3a00JICBaHUH YeIOBEKa

Cenekius oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekius Kak HayKa U MPOUECC. 3apOKICHUE CEJIEKIMUA U JTOMECTUKAIIUSL.
Yuenne H.W. BaBunoBa 0 IHEHTpax MNPOUCXOXKICHUS W MHOT00Opa3us
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KyJIbTYpHBIX pacTeHui. LIeHTphI MPOUCXOKIEHUS AOMAITHUX >KABOTHBIX.
Coprt, nnoposa, mramm

7.2

CoBpeMeHHBIE METOJBI CENEKIIMH. MacCcOBbI U MHAMBUIYaIbHBIA OTOOPHI
B  CCJIIGKIMM  pacTeHMl W KHUBOTHbIX. OIlEeHKa  3KCTepbepa.
bnuskopoacTBeHHOE  CKpemuBaHWe — UHOpuAMHr. Ywucras JuHUS.
CkpemmBaHue 4MCThIX JuHUH. ['erepo3uc, wuiaM rUOpUAHAs cUJTIA.
HeponcrBenHoe ckpemuBanue — ayropuauHr. OTaaneHHas ruopuan3aims
u ee ycnexu. VMCKyCCTBEHHBIM MyTareHe3 M IOJIy4EHUE ITOJIUILIOUIOB.
JlocTmxkeHns CeJIeKIMN paCTEHN, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buoTexHonOrusl Kak oTpacib MPOU3BOACTBA. I'€HHAsT MHXKEHEpHs. DTarbl
coznanusi pekomOuHantHoi JIHK u Tpancrennsix opranuzmoBn. Kierounas
uHxeHepus. Kinerounele KyiabTypbl. MUKpPOKIOHAJIBHOE pPa3MHOXKEHUE
pactenuii. KiloHMpOBaHME BBICOKONPOLYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJIOIMYECKHE U dTHUecKkue mpodsemel. 'MO — renernyecku
MO (PULIIPOBAHHBIE OPTraHU3MBI
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IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM

NPOrpaMMbl

Konx
MIPOBEPSIEMOT0
pe3yabTara

[IpoBepsieMble TPeIMETHBIE PE3YJILTATHI OCBOSHUS OCHOBHOM
0o0pa3oBaTeIbHOM MporpaMMbl CpeIHET0 00111eT0 00pa30BaHuUs

1

ChopMHPOBAaHHOCTh 3HAHUW O MECTE M POJU OHOJOTHU B CHCTEME
HAyYHOTO 3HAaHWUS €CTECTBEHHBIX HayK, B (HOpPMHPOBAHHH
COBPEMEHHOM €CTECTBEHHOHAy4YHOM KapTUHbl MHpa U HAY4YHOIO
MUPOBO33PEHUS; O BKJAJE POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJNIOTUHU; (YHKIIMOHAIBHOW TPaMOTHOCTH
YeJIOBeKa JIJISl PEIICHUS KU3HEHHBIX 337129

YMeHue packpbiBaTh COJACpXKAHWE OMOJOTHYECKHX TEPMHUHOB
Y TIOHSTHIA: BHI, TIOMYJISIUS, TCHO(MOH]I, SBOJIIOLNS, JBYKYIIIAE CHIIBI
(paxTopsr) ABOJTIOIUH, MIPUCTIOCOOJIEHHOCTh OpPTaHW3MOB,
BUJ1000pa3oBaHue, AKOJIOTUYECKHUE (haxTopswl, AKOCUCTEMA,
NPOAYIEHTH,  KOHCYMEHTBI,  PEOYIEHThI, IEMH  IHUTAHHS,
AKOJIOTUYECKas MupaMuaa, OruoreoreHos3, ouocdepa

YMeHue wuznaraTb OMOJOTMYECKHME TEOPUHU (IBOJIIOLMOHHAS TEOpUs
Y. JlapBuHa, CHUHTETHYECKass TEOpUS  HBOJIOIUU), 3aKOHBI
U 3aKOHOMEpHOCTH (3apoapimieBoro cxoacrBa K.M. boapa,
YepeloBaHUSl  [JIABHBIX  HANpaBICHUM MW  TyTed  3BOIIOLHUHU
A.H. CeseprioBa, yuenus o Ouochepe B.M. Bepnaackoro),
ONpEeNIENSATh TPAaHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BJIaJICTb MCTOAAMHW HAYYHOI'O IIO3HAHUA B OMOoJIOruu
(Ha6J'HOI[CHI/Ie U OIIMCAHUC JKHUBBIX CHCTCM, IIPOLCCCOB H SIBJIeHI/Iﬁ;
opraHm3anysa W IIPOBCIACHHC OMOJOrMYECKOro OKCIICPUMCHTA,
BBIIBHKCHUC THUITOTE3bI, BBISIBJICHUC 3aBUCHUMOCTHU MCKIY
HCCIICAYCMBbIMHU BCIIMYWHAMU, 00BsICHECHHE IMOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITPIﬁ, TCOpI/Iﬁ N 3aKOHOB;, YMCHHC
ACJIaThb BbBIBOJAbI HAa OCHOBAHHH ITOJTYYCHHBIX pezyanaTOB)

YMeHue  BBIICNATh  CYIIECTBEHHBbIE  MPHU3HAKK  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, TOIMYJSIUN, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHOre€Ol€HO30B U  DKOCHUCTEM;
0COOGHHOCTH  TPOILIECCOB  HACJIEJACTBEHHOW  H3MEHUYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCIOCOOJIEHHOCTH
OpPraHW3MOB, ACHCTBUS OSKOJIOTHYCCKHUX (PAaKTOPOB HA OPraHU3MBEI,
MIEPEHOCA BEIIECTB U MIOTOKA SHEPTHH B DKOCHCTEMaX, aHTPOTIOTEHHBIX
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M3MEHEHUN B YKOCHCTEMAX CBOEM MECTHOCTH, KPYrOBOPOTA BEIIECTB
1 OMOT€OXMMUYECKHUX ITUKIIOB B Orocdepe

YMeHHEe TNpPUMEHSTh TIOJYUYCHHBIE 3HAHUS I OOBSICHCHUS
OMOJIOTUYECKUX TTPOIIECCOB U SIBJICHHUM, IS TIPUHATHUS MPAKTHICCKUX
pEIICHH B TOBCETHEBHOM KMU3HU B LIETSAX o0ecrieueHus: 6€301MacHOCTH
CBOETO 3JIOPOBBSI M 3JI0POBbSI OKPYKAIOIIUX JIIOJEH, COOIIOICHUS
HOPM T'pPaMOTHOI'O MOBEAECHHUS B OKPYXKAIOWIEH IPUPOTHON CPEIE;
MOHMMAaHUE  HEOOXOAMMOCTH  WCHOJB30BaHUS  JOCTHIKCHHM
COBPEMEHHOW OMOJIOTHH ISl PallHOHAIBHOT'O IMPUPOI0TIOIB30BAHMS

YMeHne pemnarh JIeMEeHTapHbIe OMOIOTHYECKUE 33a/1a4, COCTABIISTh
CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B 3KOCUCTEMAX (1LI€TH MUTAHUS)

YMeHue BBIMONHATH JaOOpaTOpHBIE M TPAKTHYECKHE PaOOTHI,
coOmonare TpaBuUiia Mpu paboTe C Y4eOHBIM U JTa0OpaTOPHBIM
00opynoBaHNEM

YMeHue KpUTHYECKH OIICHUBATh U WHTEPIPETUPOBATH WH(OPMAIIHIO
OMOJIOTMYECKOTO  COAEP’KAHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHbBIC
3HaHMUSI M3 Pa3MYHbIX UCTOYHUKOB (CMMU, HaydHO-OMyJsipHbIE
MaTepualbl); pacCMaTpUBaTh II100ATBHBIE HKOJIOTHYECKHUE TPOOIEMBbI
COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
IIO3ULIUIO

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIICHMS,
0000111as1 OMOIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOIBKUX MCTOYHUKOB,
IPaMOTHO WCIIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHN

IIpoBepsieMble 3J1eMEHTHI COlePKAHNUS

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 DBOIIOLIMOHHAS OMOJIOTHSI
1.1 OBOJTIOIIMOHHASI TEOPUS U €€ MECTO B OUOJIOTHUH.

CunerenscTBa sBoMoLMU. [laneoHTONOrMYECKHE: IOCIEI0BATENBHOCTD
MOSIBJICHUS BUJOB B MaJICOHTOJIOTUYECKOM JIETOMUCH, TIEPEXOIHbIC (hOPMBI.
buoreorpadguueckue: cxoactBo u paznauuue ¢dayH U (HIOp MaTEPUKOB
U OCTPOBOB. DOMOPUOJIOTHYECKHUE: CXO/ICTBA U Pa3Indus SMOPHOHOB pa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYAUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-
OMOXMMHUYECKUE: CXOACTBO MEXAaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX
MeTa0OIUYECKUX MYTEN Y BCEX OPraHru3MOB
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1.2

OpomonimonHass teopust Y. [lapBuna. Ilpennochbulku BO3HUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CUJIBI HBOJIOIMU BUJIOB 10 [lapBuHy (M30bITOUHOE
Pa3MHOXEHHME TIPU  OIPAHUYECHHOCTH  PECYpPCOB,  HEOIPEACIICHHAs
M3MEHYHMBOCTb, 00ph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopusi sBomonuu (CTD) U OCHOBHBIE €€ MOJIOKEHHUS.
MuxkposBomtonus. [onynamnus kak eIUuHUIA BUJIa U SBOJTIOLUH

1.4

JBrkymue cuibl (hakTopsl) IBOJIOIMU BUAOB B Mpupoae. MyTaloHHbIN
nporecc M KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsiimoHHBIE BOJHBI
u gaperid renoB. M3omsumss w wmwurpamnus. EctecTBeHHBI 0TOOpD —
HAMPaBISIOUINI PakTop 3BoIOIUH. DOPMBI €CTeCTBEHHOTO 0TOOPA.
[IprcnocoONIEHHOCT OPraHU3MOB Kak pe3yibTaT 3Boiroluu. [Iprmepsr
IPUCIIOCOOJIEHNI y OpraHu3MOB. ApoMOP(O3bl U UAMOAAANITALIUH.

Bun wu BupooOpasoBanume. Kpurepunm Buga. OcHOBHblE (HOpPMBI
BU1000pa30BaHus: reorpauueckoe, IKOIOrHIECKOe

1.5

MaKPOBBOJII-OHI/ISI. cDOpMI;I OBOJIIOIIHUH (i)I/IJICTI/I‘{CCKaH, AUBCPIrCHTHAA,
KOHBCPI'CHTHAA, ITIapaJlJIC/IbHAs]. H€06paTI/IMOCTI> 9BOJIIOIINH

BoO3HMKHOBEHME 1 pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHay4yHBIE MPEACTABICHUS O 3apOXKIACHUM >KU3HW. HaydHble THIIOTE3BI
BO3HMKHOBEHUS >KU3HU Ha 3emiie: aOMOTeHe3 U MaHchepMusi. XuMudeckas
ABOJIOIMA. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOU IBOIIOLINU.
HaganpHble aTambl Ouonormdeckord spoionuu. ['mmoreza PHK-mmpa.
IlepBbie kieTkM U uXx 3BOMONUA. DOPMHUPOBAHME OCHOBHBIX I'PYII KUBBIX
OpraHu3MOB

2.2

Pa3Butre xu3Hu Ha 3emie mo 3paM W nepuojam. Karapxeil. Apxelickas
U mpoTtepo3oiickas 3pel. [laneosoiickas spa U ee mepUOABL: KEMOPHICKUA,
OpPJIOBUKCKWW, CUIYPUUCKUHU, TEBOHCKUN, KaMEHHOYIOJbHBIW, MEPMCKHUHU.
Me3so30¥icKast 3pa U €€ MEPUOABI: TPUACOBBIN, FOPCKHUM, METOBOU.
KaitHo3olickass »pa W €€ TMEepHOoIbl: MaJCOr€HOBBIM, HEOT€HOBBIN,
AHTPOIIOr€HOBBIN. XapaKTepUCTHKA KINMaTa U T€OJOTMYECKUX MPOLECCOB.
OcCHOBHBIE ATanbl SBOJIIOIUU PACTUTEIIBHOTO M KHWBOTHOTO MHpA.
Apomopho3bl y pacTeHUH U )KUBOTHBIX. [losiBIeHHE, paciiBET U BHIMUPAHUE
TPYII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpPraHMYecKOro MHpa Kak OTpakeHue 3BooUUUA. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB

2.4

DBOJIOLMS YeJIOBEeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHui
O TIPOMCXOKJICHUH YenoBeka. MeTobl u3ydeHus anTpororeHe3a. CxoacTaa
U pa3nuyus YelioBeKa M KUBOTHBIX. CHCTEeMaTHYECKOe IMOJI0KEHHE
YEJI0BEKa.
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JBuwxymme  cuinsl  (pakTopel) — aHTpomoreHesa.  HacrienctBeHHas
U3MEHYUBOCTh M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYAMI TPya, MBIIUICHUE, PEUYb

2.5

OCHOBHBIE CTaJIUM U BETBU SBOJIIOIIAM YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
ymelbld, YenoBek NnpAMoXoisdiui, YemoBek HeaHAepTaabCKuh, YenoBek
pa3ymHbIi. Haxonku uMCKOmaeMbIX OCTAaHKOB, BpEMS CYIIECTBOBAaHU,
00JacTh pacrpocTpaHeHus, 00beM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue packl. OcHOBHbIE OONBIIME  pachl:  €BPOMEOUTHAS
(eBpazmiickasi), Herpo-aBcTpajioujHas (PKBATOpUANIbHAS), MOHIOJIOMAHAS
(a3marcko-amepukaHckas). UepTbl MPUCIIOCOOTIEHHOCTH MpeaCTaBUTENEH
YEJIOBEYECKUX pac K YCJOBHSM CYHIECTBOBaHUA. EAMHCTBO 4EIOBEYECKUX
pac. Kpurtuka pacuszma

Opranusmsl 1 OKpyXarolas cpeaa

3.1

DKOJI0rus Kak HayKa. 3aja4ud ¥ pa3ieiibl 3K0JI0ruu. MeToapl 3K0JI0rnYeCKuX
UCCIEIOBaHUNA. DKOJOrM4yeckoe MupoBos3peHue. Cpenbl  oOUTaHUS
OpPraHU3MOB: BOJIHAS, HA3eMHO-BO31yLIHA, MOYBEHHAs,
BHYTPUOPIraHU3MEHHAas

3.2

Oxonorundeckue (aktopsl. Kiaccudukaius >KOJIOTHUECKUX (HaKTOPOB:
abuoTnyeckue, OMOTUYECKUE U aHTPONOTeHHbBIC. [[elicTBHE IKOIOTHYECKUX
(hakTOpOB HAa OPraHU3MBbI

3.3

AOuoTtnueckue pakTopbl: CBET, TEMIIEpATypa, BIaKHOCTh. DOoTONEeproan3M.
[Ipucniocobnenust OpraHu3MOB K JEHCTBUIO a0MOTHYECKUX (DAKTOPOB.
buonornuyeckue purmel

34

buornueckue (hakTophI. Bunnl OMOTHYECKUX B3aMOJICICTBUMU:
KOHKYPEHLIMS, XHUIIHUYECTBO, MAapa3uTU3M, MYTyajau3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HAYCHUE
OMOTUYECKNX  B3aUMOJCUCTBHM  JUIsi  CYIIECTBOBAHHS  OPraHU3MOB
B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapAKTEPUCTUKN Iomyiasauuu. (OCHOBHBIE IOKa3aTelH
MONYJIALIMK: YHUCIIEHHOCTh, IUIOTHOCTh, pOXKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpanys. JMHAMUKa YMCIIEHHOCTH MOIYJISLUN U €€ PEryJILus

COO6HI€CTB3 H SKOJIOI'NYCCKHUEC CUCTCMbI

Coo0miecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
NPOCTpaHCTBeHHAs, Tpoduueckas (muiieBas). Buasl-momMmuHaHThl. CBS3U
B OMOIICHO3E

4.2

Okonoruyeckue CcucTeMbl (3kocucTembl). [loHstue 00 dKocucreme
u  OuoreorieHoze.  DyHKIHOHAIBHBIE  KOMIIOHEHTHI  JKOCHCTEMBI:
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IIPOIYLEHTHI, KOHCYMEHTBI, peayLeHTbl. KpyroBopor BemECTB M IOTOK
HEepruM B sKocucreme. Tpoduyeckue (MMILEBbIE) YPOBHU 3KOCHCTEMBI.
[TnmeBble nenu u cetu. OCHOBHBIE IMOKA3aTENIM 3KOCHUCTEMBL: OMoMacca,
OPOAYKIMUSA. ODKOJIOTMYECKHE TNHPAaMUJIbL: TNPOAYKLUHH, YHUCIECHHOCTH,
ouomaccel. CBOWCTBa JKOCHUCTEM: YCTOMYMBOCTb, CaMOPETYIISALINS,
passutue. Cykueccus

4.3

[TpupoaHbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTEMAa XBOIHOIO
WA LIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE ~ AKOCUCTEMBI.  ATPO3KOCUCTEMBI. Y POOIKOCHCTEMBI.
buonorngeckoe u XO3SMCTBEHHOE 3HaYCHHE arpodKOCUCTEM
1 ypOOIKOCHUCTEM.

buopaznoobpazue kak daktop ycroiunmBocTH sKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emiie

4.4

Yuenue B.U. Bepnaackoro o 6mocdepe. I'paHuIipl, coctaB U CTpyKTypa
ouocdepsl. Kupoe BemectBo U ero GpyHkiuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aTbHOM SKOCHUCTEeMBI. /[MHaMHu4YecKkoe paBHOBeCHE M OOpaTHas CBS3b
B Ouochepe. KpyroBopoTsl BeHIECTB U OHOr€OXUMHUYECKUE ITUKIIbI
AJeMEeHTOB (yriiepona, a3ora). 30HAIbHOCTh Onochepbl. OCHOBHBIE OMOMBI

CYyIIN

4.5

YenoseuecTBo B Onochepe 3emin. AHTpONOreHHbIE U3MEHEHUS B Onocdepe.
['1oGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

OcHOBa palMOHAJIILHOTO YIpPaBIEHUS NPUPOAHBIMU pecypcaMM U UX
ucnojib3oBaHue. JloctuxeHus: OMOIIOTUU U OXpaHa MPUPOIbI
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