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®enepanibHas padboyas mporpamma 1no yueoOHomy npeamMery «buonorusp (6a30Bbiit
ypoBeHb) (mpenMeTHass obOmacte «EcTecTBeHHO-HAayyHBIE TPEIMETHI») (Hanee
COOTBETCTBEHHO — Iporpamma Io OuOoJIOTHH, OMOJIOTHS) BKJIKOYAET MOSCHUTEIbHYIO
3alHUCKY, COJEp)KaHHWE OOYYEHMs], IJIAHUPYEMBIE pEe3ylbTaTbl OCBOEHUS IMPOTPAMMBI
10 OMOJIOTMH, TEMATHYECKOE IJIAHUPOBAHUE.

[TosicHuTenpHas 3amucKa OoTpakaeT oOLIMe LEIU U 3aJadd U3ydeHHs] OMOJIOTHH,
XapaKTEPUCTHKY TCUXOJOTHMYECKHX MPEANOCHUIOK K €€ HM3yYEHHI0 OOy4arouuMucs,
MECTO B CTPYKType ydeOHOro IjiaHa, a TakXke MOAXOAbl K OTOOpYy COAeprKaHUs,
K OTPEEIICHUIO IIJIaHUPYEMBIX PE3YJIbTATOB.

CopepxaHue O0Oy4eHMs] pacKpbIBaeT COAEpXKATEJIbHbIE JUHUHM, KOTOPBIE
npemjaratoTes JUisl 00sA3aTeIbHOr0 M3Y4YEHHUS! B KaKJIOM KJIAacC€ Ha YPOBHE CPEIHErO
ob1rero oOpa3oBaHus.

[InanupyemMble pe3yJabTaThl OCBOEHUS MPOrpaMMbl MO OHOJOTMHM BKJIHOYAIOT
JUYHOCTHBIE, METAaNpeIMETHbIE PE3yJIbTaThl 3a BEChb INEpuoj OOydeHHs Ha YpOBHE
CpenHero o0Omero o0pa3oBaHUsA, a TaKXKE€ MPEIMETHBIE JOCTHKEHUS OOydarouierocs
3a KaKJblid roJ] 00yueHusl.

INOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mOporpaMMmbl 1O OHOJOTHUM  TEOPETUYECKYIO  OCHOBY
JUTSL OTIpEJINICHHs] TIOJIX0JI0B K (OPMHPOBAHUIO COJIEPKaHUS Y4eOHOro mpeaMera
«bunonorus» COCTaBWJIN: KOHILIENITYy AJIbHBIE ITOJIOKEHHS OI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH I1I€JI€H, COlepKaHusl, pe3yIbTaTOB 00ydeHUsI U TpeOOBaHUN
K YPOBHIO TOJTOTOBKH BBIMTYCKHHKOB, MOJOXKEHUS 00 OOMIMX IENsIX W NPHUHIUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEro O0Iero oopa3oBaHUs
B Poccuiickoit denepaiiuu, a Takke MOJIOKEHUS O crieruduke OUOIOruu, e€ 3HaYCHUN
B MIO3HAHUH KUBOUW MPUPOJIBI K OOECIICYCHUH CYIICCTBOBAHUS YEIIOBEYSCKOTO OOIIECTRA.
CorylacHO Ha3BaHHBIM TOJIOKCHUSIM OIPECICHBl OCHOBHBIC (DYHKITMM TIPOTPAMMBI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naéT MpeaCcTaBICHUE O IeNsIX, 00 oOmiel cTpaTreruu
00y4eHHs, BOCIUTAHUSI U PA3BUTHUS OOYyYAIOLIMXCS CPEACTBAMU Yy4eOHOIO IMpeaMera
«buonorus», ompenenseT 00sA3aTEIIbHOE MPEIMETHOE COJEPKaHHE, €ro CTPYKTYPY,
pacnpeneneHue 1mo pasziesiaM 1 TeMaM, peKOMEHIYEMYIO TIOCIeIOBATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHaia ¢ y9éTOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKU
00pa3zoBaTeNbLHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEN 00yJarOIINXCS.

B mporpamme mo OuMOI0OTHM TaKXkKe yUWUTHIBAIOTCS TPeOOBaHUSA K TUIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeJIMETHBIM W  TPEAMETHBIM  pe3ysJbTaraM  OOydYCHHS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIHHON NEATEILHOCTH/Y4eOHBIX
JEHCTBUN 00YJarONTUXCS IO OCBOCHHUIO COACPIKAHUS OMOJIOTMYECKOTO 00pa30BaHUS.

B nporpamme mo Ouomormm (10-11 kmaccel, 0a30BBIA YpPOBEHB) peaTu30BaH
OPUHITUI TPEEMCTBEHHOCTH B W3yYCHMHM OWOJOTWMH, Onarofaps dYeMmy B HEH
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IPOCMATPUBAETCS HAMPABIEHHOCTh HAa pa3BUTUE 3HAHUMN, CBSI3aHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX OPHEHTAlMil  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIIJICHUS, IPEJICTABICHUNA O 37J0pOBOM 00pa3e KU3HU U OEpeKHBIM
OTHOILIIEHWEM K OKpY’Kawoluel npupoaHou cpene. [loaTomy Hapsigy ¢ U3ydeHUEM
0011eOMOIOTMYECKUX TEOPH, a TaKkKe 3HAHUM O CTPOCHUHU KUBBIX CHUCTEM PA3HOTO
paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIMIMX B HHUX IIPOLECCOB B MPOrpaMmme
10 OMOJIOTHH YIEJIEHO BHUMAaHHUE UCIIOJIb30BAHUIO TIOTYYEHHBIX 3HAHUN B TOBCETHEBHOM
YKU3HU JUTsl pEIICHUS PUKIIAHBIX 3371a4, B TOM YHUCIie: MPOo(GUIaKTUKN HACIECTBEHHBIX
3a00J1€BaHUN YENIOBEKa, MEIUKO-TEHETHYECKOr0 KOHCYJIbTHUPOBAHUS, OOOCHOBaHUS
HKOJIOTHYECKH 11eJIECO00PA3HOI0 MOBEACHHS B OKPYXKAIOLIEH NPUPOTHOM Cpee, aHaIn3a
BIUSIHUSA XO3AMCTBEHHOM JIEATETbHOCTH YENOBEKA HAa COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX HSKOCHUCTEM. YCHUJIEHHE BHUMAHMUS K MPUKIATHON HAIMPaBICHHOCTU
yueOHoro mnpeamera «buosiorus» MNPOAMKTOBAHO HEOOXOJUMOCTBIO OOECIeUeHUs
YCIIOBUM ISl PEIICHHs] OJHOW M3 aKTyalbHBIX 3a7a4 IIKOJIBHOTO OMOJIOTUYECKOIrO
o0pa3oBaHusi, KOTOpasi mpeanojaraeT GopMupoBaHuEe y OOydarolmUXCcs CIOCOOHOCTH
aJIanTUPOBATHCA K M3MEHEHUSIM IMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1o OWOJNOrMU SABISIETCS OPUEHTHPOM JUIsl COCTAaBJIEHHUS pPadOUYnX
pOrpaMM, aBTOPbI KOTOPHIX MOTYT MPEMJIONKUTH CBOM BAPUAHT IMOCIEAO0BATEILHOCTH
U3YYEHHUS M CTPYKTYphl y4eOHOro MaTepuayia, CBOE BHJICHHE TyTel (HopMupoBaHUS
y oOydarontuxcsa 10—11 kimaccoB mpeaMETHBIX 3HaAHUM, YMEHUN M CIOCOOOB yueOHOM
JESATETbHOCTH, a TaKKe METOJMYECKHX PEeIIeHUW 3a7a4 BOCIUTAHUS U Pa3BUTHUS
cpencTBamu yueOHoro npeamera «buonorusy.

buonorus Ha ypoBHE cpenHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE MECTO.
On obecnieunBaet popMupoBaHUE y 00yJarONTUXCS TIPEICTABICHUN O HAYYHON KapTHHE
MHUpa, pacldpser M 0000IIaeT 3HAHUS O >KUBOM MpHUPONE, €€ OTIUYUTEIBHBIX
MpU3HAaKaX — YPOBHEBOW OpraHM3aIliy W DBOJIOLMH, CO3MAET YCIOBUS JUJIS: TIO3HAHUS
3aKOHOB >KMBOUW MpUpobl, GOpMHUPOBaAHUS (PYHKIIMOHAIBHONW T'PAMOTHOCTH, HABBIKOB
3I0pOBOTO U 0€30macHOro oopasza >KM3HH, SKOJOTMYECKOI0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOU MIPUPOJIEC U YETIOBEKY.

bonpiioe 3HaueHWe OHMOJOTHS MMEET TAaKXKe JJIA PEUIeHUS BOCIUTATEIbHBIX WU
pa3BUBAIOIIUX 3a7ad CpeaHero oOIiero oOpa3oBaHUs, COIMATM3AIMU O0YyUYarOIIUXCS.
N3yyenue Ouosoruu obecrneunBaeT ycloBus i (OPMUPOBAHUS MHTEIIEKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPHI,
CIOCOOCTBYET WHTErpalid OWOJIOTHYECKUX 3HAHWU C TPEACTABICHUSMU U3 JPYTUX
y4eOHBbIX MpPEJAMETOB, B YAaCTHOCTH, (QU3UKH, XUMUU u reorpaduu. HazpaHHbie
MOJIOKEHUS O Mpe/IHa3HaueHUH yueOHoro npeamMera « buosorus» cocTaBuiiv OCHOBY ISt
ompejesieHus] TMOAXO0AOB K OTOOPY U CTPYKTYPHUPOBAaHUIO €ro  COAEpIKaHMS,
MPEICTABICHHOTO B MPOTrpaMMe Mo OUOIOTHH.

Ot6op comepkanusi ydeOHOro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTYPOCOOOPA3HOIO MOJAX0/a, B COOTBETCTBUM C KOTOPHIM
oOydJaroruecs: JTODKHBI OCBOWTH 3HAHUS M YMEHHWsI, 3HAUUMbIC NI (HOPMHUPOBAHUS
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00111e¥ KyJIBTYpHI, ONpPEEISIoNIe aJeKBaTHOE MOBEJACHNE YeJIOoBeKa B OKpYKarolen
NPUPOJIHOM Cpejle, BOCTpeOOBaHHBIC B TIOBCEIHEBHOM JKHM3HU M MPAKTUYCCKOU
nearenbHocT. Oco0oe MecTo B 3TOM CHUCTEeME 3HAHUN 3aHUMAIOT DJIEMEHTHI
COJICP)KaHMS, KOTOpbIE CIIy)KaT OCHOBOM i1  (OpPMHUPOBAHUSA IPEACTABICHUM
O COBPEMCHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHUpPa W ILEHHOCTHBIX OPHUEHTAIMIX
JUYHOCTH, CIOCOOCTBYIOITUX TYMaHU3AIMH OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHHE  COJEp)KaHMs  ydyeOHOro  MmaTepuajga B Mporpamme
no OWOJOTMM OCYIISCTBJIEHO C Y4Y4€TOM IIPUOPUTETHOTO 3HAYCHUsS] 3HAHUM
00 OTJIMYUTEIBHBIX OCOOCHHOCTSAX >KHMBON IPHUPOJBI, O €€ YpPOBHEBOW OpraHHU3alUH
U DBOJIIOIIMUA. B COOTBETCTBUU C 3THM B CTPYKType yueOHoro mpeamera «buosiorus»
BBIJICJICHBI CIICAYIOIINE COJAepKaTelibHbIe JMHUM: «buojorus kak Hayka. MeTomapl
HAay4yHOTO To3HaHus», «Kierka kak Ouosormueckass cucreMa», «OpraHmsm Kak
Oouonornyeckas cucreMa», «CucrtemMa W MHOrooOpasue OpraHuyecKoro MHUpPay,
«OBOJIOLUSA )KUBOM PUPOIBI», « IKOCUCTEMBI U IPUCYLIE UM 3aKOHOMEPHOCTH.

Iens nzydyeHus: yue6Horo npenmera «bronorus» Ha 6a30BOM YPOBHE — OBJIAJICHHE
00yJaronMMuUCsl 3HAHUSIMU O CTPYKTYPHO-(QDYHKIIMOHAJIBLHON OpraHU3AIMKM HKUBBIX
CUCTEM pa3HOTO paHra M MNpuoOpeTeHWe YMEHUN UCIOJb30BaTh HJTH 3HAHUSA
JUISL TPAMOTHBIX JEHCTBUHA B OTHOIIEHHMH OOBEKTOB >KMBOW MPUPOJLI U PEIICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctuxenue (17 U3YYCHUS y4eOHOTO npeaMera «buonorus»
Ha 0a30BOM YpPOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEIYIONIUX 3a/1ayu:

OCBOCHHE 00YyJarONUMHUCS CUCTEMbI 3HAHUNW O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THINOTe3aX, NpaBWiIaxX, CIyXalluX  OCHOBOU
u1st (GOPMHUPOBAHUS TPECTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O METOaX
HAyYHOTO TIO3HAHUS, CTPOCHHH, MHOTOOOpa3HH 1 0COOEHHOCTSIX )KMBBIX CUCTEM PA3HOTO
YPOBHSI OpTraHW3alli{, BBIJAIONINXCS OTKPBITUAX W COBPEMEHHBIX HCCICIOBAHMIX
B OMOJI0OTHH;

dopMmupoBaHre y  OOydYarOmIMXcsl  TO3HABATEIbHBIX, HHTEJUICKTYaJIbHBIX
¥ TBOPYECKUX CITOCOOHOCTEH B MpOIecce aHaIM3a JaHHBIX O ITyTSAX Pa3BUTHS B OMOJIOTHI
HAyYHBIX B3IJISA0B, HJIEH W MOAXOAOB K M3YUYCHHUIO JKUBBIX CHUCTEM Pa3HOTO YPOBHS
OpTraHH3aIliH;

CTaHOBJICHHE y OOyYJarOIIMXCs OOMIeH KyabTyphl, (DYHKIIMOHATLHON IPaMOTHOCTH,
pa3BUTHE YMEHHA OOBSCHATH M OILICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa KUBOU
PUPOBI HA OCHOBAHHMY 3HAHWH M OIIBITA, MOJYYEHHBIX IMPH U3YICHUN OHOJIOTHH;

dbopMmupoBaHre |y  OOy4aromUXCsi yMEHUW  WJUTFOCTPUPOBATH  3HAUYCHHE
OMONOTUYECKUX 3HAHWW B TMPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJOTHUN U arpOOMOTEXHOJIOTHIA,

BOCITUTAaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEIIOBEKOM JKHUBOM
IIPUPOJIBI, HEOOXOMMOCTH O€pEKHOTO OTHOIIICHHS K HEH, COOTIOICHUS STHYSCKUX HOPM
IIPY MPOBEJICHUN OMOJIOTUYSCKUX UCCIICIOBAHU;

OCO3HaHWE IIEHHOCTH OWOJIOTUYECKUX 3HAHUWA JUIsl TIOBBIMIEHUS  YPOBHS
AKOJIOTHYECKOMN KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHEHHE TNPHUOOPETEHHBIX 3HAHMM W YMEHHH B TOBCEIHEBHOW IKHU3HU
JUJISl OLIEHKHU TIOCJIEICTBUN CBOEH JIESITEILHOCTH MO OTHOLICHUIO K OKPYKAIOUIEN Cpelie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME U COOJIOACHHE Mep MNPO(UIAKTUKU
3a00JIeBaHU.

B cucreme cpemnero oOmiero oOpas3oBanus —«buonorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBIIECTCS 00S3aTEIBHBIM YU€OHBIM MIPEAMETOM, BXOISAIIUM B COCTaB
npeaMeTHol obnactu «EcTecTBeHHO-HAYYHbBIE TTPEIMETHD.

OO6miee 4McIO 4acoB, PEKOMEHJIOBAHHBIX MJIsi M3ydeHUs Ouonoruu — 68 4dacos:
B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B HeJeno).
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COJEPXAHUE OBYYEHMUA

10 KJTIACC

Tema 1. Buojsiorusi kak Hayka

buonorust kak Hayka. CBs3p OHOJOTMM C OOILIECTBEHHBIMH, TEXHUYECKUMHU
U IPYTUMU €CTECTBEHHBIMH HayKaMu, Puiocodueis, STUKOA, 3CTETUKOM 1 mpaBoM. Poib
Oouonornn B (QOPMUPOBAHUU COBPEMEHHON HayudHOM KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meronbl MO3HAHMS >KMBOM NPUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccupukalus, MoJCTUPOBaHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

Jemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI IO3HAHUS KUBOU TIPUPOJIBIY.

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktuueckas padorta Ne 1. «Vcnonb30BaHue pa3auUHBIX METOI0B MPU U3YUECHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cHCTEMBbI U X OPraHU3AIUA

XKusble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHusi ouonoruu. OTiuuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CgoiicTBa OmocucTeM U UX pa3zHooOpazue. YPOBHHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, MOIYJIAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKUH ), OMOChHEPHBI.

Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE IPU3HAKU KU3HI», « Y POBHU OpTaHU3AINH KUBOU
TIPUPOJIBI».

Obopyodosanue: Mmoaenb MmoJiekyibl JJHK.

Tema 3. XumMn4ecknii COCTaB U CTPOEHME KJIETKHU

XUMHYECKAN COCTaB KIIETKH. XHUMHUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. BOJ1a 1 MUHEpAJIbHBIE BELIECTBA.

@yHKIMK BOABI U MUHEPAJIbHBIX BEIIECTB B KJeTKe. [lonnep;kanne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u crtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIJIKOB.
He3aMeHnMble W 3aMEHHMbIE AMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbI (IepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOICTBa OeNkoB. bruosornueckue pyHKIUU OEIIKOB.

depMeHTHl — Ouonornueckue karanuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIN
HeHTp, cyocTpatHas crnenuduanocts. Kodhepmentsl. Butamunsl. Otinuuns GepMeHTOB
OT HEOPraHWYECKUX KaTaJn3aTOPOB.
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VYrneBoabl: MOHOcaxapuibl (IVIIOKO3a, pubo3a U Je3okcupu0o03a), Aucaxapuiibl
(caxapo3a, Jakro3a) M  IoJucaxapuabl  (Kpaxmajl, TIJIMKOT€H, LEJUII0JI03a).
buonoruueckue QyHKIIUU YTIIEeBOAOB.

Jlumu et Tpurmunepuabl, Gochonunuabl, crepouasl. ['unapodunsHo-ruapoPoOHbIE
cBoiictBa. buonornueckue ¢yHkiuu nunuaoB. CpaBHEHHE YIiIeBOJOB, OEIKOB U
JIMITAIOB KaK HCTOYHHUKOB DHEPIUH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u ¢pynkuun JIHK. Crpoenne u ¢pynkuuu PHK. Buget PHK. AT®:
CTpoeHHe U QYHKIUU.

[utonorus — Hayka o kieTke. Knerouynas Teopust — npumep B3aMMOJECUCTBUS UIIEN
U (aKTOB B HAYYHOM MO3HAHUH. METOIbI N3YUEHUS KIICTKH.

Krnerka kak uenoctHast xkuas cucrema. OOmIMe NPU3HAKK KIIETOK: 3aMKHYTas
HapykHas mMeMOpana, mosekysbl JIHK kak reHetndeckuil ammapar, cucremMa CHUHTE3a
Oenka.

Tunsl KJIETOK: dyKapuoTHUYecKas M MHpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
MpOKapuOTHYECKON KiIeTkH. Kilerounas creHka 6aktepuil. CTpoeHUE 3yKapUOTUUECKOM
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJMUKC,
ux QyHkuuu. Ilmazmatuyeckas memOpaHna, e€ cBoiicTBa M (yHkuuu. LluTormnaszma
u e€¢ opraHouasl. OnHoMeMOpaHHble opraHouzsl kinetku: JIIC, anmapar ['onbmxw,
In30CcOMBl.  llonmyaBTOHOMHBIE ~ OpPraHOWABI  KIETKHM: MHUTOXOHAPHWH, IUIACTHUJIBIL.
[Tpoucxoxxnenre MUTOXOHAPUiA U mactua. Buasl mnactun. HememOpanHbie opraHOuIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIUU
OpPraHoOWJI0B KJIETKU. BKitoueHus.

SAnpo — perynsaTtopHblii 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UYKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpPT BELIECTB B KJIETKE.

Hemoncmpayuu:

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

Juacpammor: «PacripeieieHne XMUMUYECKUX JJIEMEHTOB B HEKUBOU IPUPOJIE»,
«Pacripenenenne XUMUYECKUX JIEMEHTOB B )KUBOU MPUPOJICH.

Tabnuyet u cxemwvi: «llepuogudeckass TabIMIa XUMHUYECKHX OJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbl OelKay,
«Ctpoenue pepmentayn, «Hyknennonsie kuciotol. JJHK», «Ctpoenue monekynsl ATD»,
«CTpoeHue 3yKapuOTHYECKOU KIIETKW», «CTpPOCHHE >KMBOTHOM KiIeTkn», «CTpoeHue
pacTUTENbHOU KIIETKN», «CTpOEHHE MPOKAPUOTUYECKON KieTKkn», «CTpoeHue sapa
KIJIETKI», «YTIAEBOAB, «JIMIUaBD).

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE JJisi MPOBEICHUS
HAOMIONICHUM, U3MEpPEHUW, HSKCIEPUMEHTOB, MHUKpONpPENapaTbl  PacTUTENbHbIX,
KUBOTHBIX U OAKTEPUATBHBIX KIETOK.



®enepanbHas pabouas mporpamma | bruomorust. 1011 xmaccsr (6a30BbIil ypOBEHB)

Jlabopamopnvie u npakmuyueckue padomul:

JlabopaTtopnas padota Ne 1. «/3ydeHue KaTanmuTHUECKOW aKTUBHOCTH (DEPMEHTOB
(Ha MprMepe aMuIIa3bl WIIA KaTaaas3bl).

Jlaboparopnas padota Ne 2. «3ydyeHue CTpoeHHs KIETOK PACTCHHM, ’KUBOTHBIX U
OaKkTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMMCAHUECY.

Tema 4. )KusHeneATeIbHOCTh KJIETKHU

OOmeH BemiecTB, WM MeTabOMM3M. ACCUMWIAIUS (TUIACTUYECKUA OOMEH)
U JUCCUMWIISALUS (PHEpreTMyeckuid OoOMEH) — JBE CTOPOHBI €IMHOTO Tpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUsl BEHIECTB M JSHEPIMM B TOHUMAaHUU
MeTaboIr3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM U rerepoTpodHbiil. Ponb depmeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBass U TeMHOBas ¢as3bl porocuHTte3a. Peaknuu porocunresa.
O¢pdexTuBHOCTH POoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A AJIs )KU3HU Ha 3emiie. Biusaue
yCcIOBUM cpenbl Ha (POTOCHHTE3 M CHOCOOBI MOBBIINIEHUS €ro MPOJYyKTUBHOCTU
y KYJIbTYPHBIX PACTCHH.

XeMOoCcHHTEe3. XEeMOCUHTE3UPYIOIINE OaKTepUU. 3HaUYCHNE XEMOCHUHTE3a /ISl )KU3HU
Ha 3eMiIe.

OHepreTuueckuii oOMeH B KJeTke. PaciierieHne BeLIECTB, BBIJICICHUE
U aKKyMYJIUPOBaHUE 3HEPIUMH B KIIETKE. JTallbl SHEPreTUYECKOro oOMeHa. [ mukonus.
bpoxenne u ero Buabl. KHCIOpPOAHOE OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FIHEPIrETUIECKOTO OOMEHA.

Peakuuu matpuunoro cuntesa. I'enetudeckas undopmarus u JJHK. Peanuzanus
TeHEeTHYeCKO HHpopManuMu B KJIeTKe. ['€eHeTHWYecKHii KOJ W €ro CBOMCTBA.
Tpauckpuniusi — matpuunbii cuate3 PHK. Tpancnsius — 6uocunTes Oenka. ITaribl
TpaHcisiu. KonupoBanue aMmuHokucnot. Poias pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢Gopmbl KM3HM — BHUpYCbl. VICTOpusSL OTKpBITUS BHUPYCOB
(A.H. WpanoBckuit). OCOOCHHOCTHM CTPOECHHMS M SKM3HEHHOIO LHMKIJIAa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIE BHpPYCaMHU.
Bupyc ummyHonedunmra uenoBeka (BUY) — Bo3Oynurens CIIMJ{a. OOpatHas
TpPaHCKpUIILUs, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUs: BUPYCHBIX
3a00JIEBaHU.

JHemoncmpayuu:

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

Tabnuyvr u cxemvr: «Tunel mmTasms», «Metabomm3m», «MHTOXOHAPHUSY,
«JHepreTuueckuii  oOMen», «Xnopomiact», «Dorocuntesy, «Ctpoenne JIHK»,
«Ctpoenre u (yHKIIMOHMpOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTHdecKui Kom»,
«Bupyce», «baktepuodarm», «Ctpoenwe wu xu3HeHHBbIM 1wmkia Bupyca CIIN/a,
oakTepuodaray, «Pemnmukarms JJTHK».

Obopyoosanue: wMonenu-antumkammu — «Yasoenue JHK wu  Tpanckpumusy,
«buocunres 0enkay, «CTpoeHue KIeTku», Moaenb cTpykrypsl [JTHK.
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Tema S. PasMHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiteTouHbIi UKII, WM )KU3HEHHBIN MUK Ki1eTKku. MHTepdasa u mutos. IIponeccsl,
npotekatomue B uHTep(daze. Pemnmukanus — peaknuss matpuyHoro cuuteza JIHK.
Crtpoenne XxpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. JIUMJIOUIHBINA U TallJIONIHBIN
XpOMOCOMHBIE Ha0Ophl. XpomaTuiabl. lluTonmoruueckre OCHOBBI PA3MHOXKEHUS U
VHIMBUTYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Cragum mutosa. [Iponeccel, npoucxoadmue Ha pa3HbIX
CTaIUIX MUTO3a. boornyeckuii CMBICII MUTO3a.

[Iporpammupyemasi ruGesb KJIETKH — arorTo3.

@opMbI pa3MHOXEHUSI OPraHU3MOB: Oecrojoe W IMoioBoe. Buasl Oecrnosioro
pPa3MHOXKEHUA:  JIEJICHHE HaJIBOE, IIOYKOBAHME OJHO- M  MHOTOKIIETOYHBIX,
CHopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpPraHU3MOB, €r0 3HAYECHUE NI CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguu Meioza. IIponeccel, mnpoucxondimue Ha CTaausIX MeHosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornuecknii CMbICT U 3HaYCHUE
Meno3a.

["ameTorenes — mporecc oOpa3oBaHUs IMOJOBBIX KIETOK y >KMBOTHBIX. llojoBBIE
JKeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTo3oui, sifliekieTka) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHHUS
SUIEKJIETOK U criepMato30u0B. OmnonorBopenue. [TapTeHorenes.

NunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(aMOpuorenes). Jtanbl 3MOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue,  TacTpyJslus,  OpPraHOTEHE3. [TocTomMOproHAIBHOE ~ pa3BUTHE.

Tunsl NOCTAIMOPHMOHANIBHOTO Pa3BUTHUSA: HPSIMOE, HENpsiMoe (JIMYMHOYHOE). BimsHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct n pa3zButue pacrenunii. OHTOreHe3 IBETKOBOTO PACTEHHUsA: CTPOCHHUE CEMEHH,
CTaJU Pa3BUTHS.

Jemoncmpayuu:

Tabnuyvt u cxemwvl. «DOpPMBI  Pa3MHOXKEHUSI OpPraHuU3MOBY», «J[BoliHOE
OIJIOZIOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUI,
«Jlenenue kieTku 6akTepuiny, « CTpoeHUE MOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBDY,
«Knerounbii mukny, «Pemnmukanus [JHK», «Muto3y», «Meios», «lIpamoe u Henpsmoe
pa3BuTue», «l'aMeToreHe3 y MICKONMUTAIOIINX M YeloBeKa», «OCHOBHBIE CTaJIuH
OHTOT'CHE3a.

Obopyoosanue: MHMKPOCKOT, MUKPOMpPENapaThl «CniepMaTo30uIbl
MJICKOMUTAIOMIETO», <«SHIeKIeTKa MIeKonuTaromero», «KapuoknHes B KieTKax
KOpEIIIKa JIyKa», MarHuTHas MoJelb-aniuinkanus «Jlenenue knerkm», moxaens JHK,
MoJieTb MeTadazHONW XPOMOCOMBI.
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Jlabopamopnvie u npakmuyueckue padomul:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpPOITperapaTaxy.

JlaboparopHas pabora Ne 4. «M3ydyeHue CTpoOeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOITpernaparaxy.

Tema 6. HaciencTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3BuTus TIeHETHKU. Poib 1UTOI0TUUM
Y 3MOpHUOJIOTMU B CTAHOBJICHUH T€HETHKU. BKiIag pOCCUICKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTUE T'€HETUKU. MeTonbl TeHEeTUKH (THOPUAO0JOTUYECKUN, [IUTON€HETUYECKUH,
MOJIEKYJIIpHO-TeHeTndYeckuii). OCHOBHBIE TeHETHYecKue TmMoHATHs. [ eHeTudeckas
CHMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKpPEIIMBaHUMU.

3aKOHOMEPHOCTH HAcCJIEI0BaHMs TPU3HAKOB, YycTaHOBJIEHHbIe [. MeHaenem.
MonoruOpuaHoe ckpeuBaHue. 3aKoH eJUHO-00pa3usi THOPUIOB MEPBOTO MOKOJIECHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACILCIUICHUS MPU3HAKOB. [ MITOTE3a YMCTOTHI TaMeT.
[lonHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe cKpelmuBaHue. 3aKOH HE3aBUCUMOIO HAclIeIOBaHUS IMPU3HAKOB.
[{uToreHeTuyecKre  OCHOBBI ~ AUTHOPUAHOIO  CKpEUIMBaHUA.  AHaIM3UpYIOIIEe
cKkpemuBaHue. lcronp3oBaHue aHAIU3UPYIOLIETO CKPELIUMBAHUA JUIA OIPEACIICHUA
T€HOTHIIA OCOOHU.

CuerieHHOe HacienoBaHue mNpu3HakoB. Pabora T. Moprana mo cCremieHHOMY
HACJICOBAaHUIO T'€HOB. HapyllieHue CuerieHus TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH. | eHeTHUEeCKNE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpenesieHue moia. AYyTOCOMbI W TOJOBBIC
XPOMOCOMBI. ['OMOramMeTHbIE U reTeporaMeTHbIe Opranu3mel. HacieroBanue npusHaKkos,
CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAsA. Posb
cpenbl B HEHACJEICTBEHHOW HM3MEHUYMBOCTH. XapaKTEPUCTHKAa MOJIU(DUKATMOHHOU
M3MEHUYMBOCTH. BapuanvoHHBIM psii WM BapualMoHHas KpuBasg. Hopma peakuun
npu3Haka. KonudyecTBEHHbIE M KaUECTBEHHBIE IPU3HAKY U X HOpMa peakunu. CBolicTBa
MOAU(PUKALMOHHON U3MEHYNBOCTH.

HacnencrBenHasi, WM  TEHOTUNHMYECKas, W3MEHUYMBOCTh. KomOuHaTHUBHAs
U3MEHYMBOCTh. Mel03 U MOJOBOM MpollecC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyrtannonHass u3MeHUMBOCTh. Kiaccuukanus MyTauuii: TeHHbBIE, XPOMOCOMHBIE,
reHoMHble. Yactrota W mpuuMHbl MyTauuid. MyTtareHHble  (QakTOphl. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HACIIENCTBEHHOU n3MeHunBoctr H.M. BaBunosa.

BresnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuorum yenoBeka. OCHOBHBIE METO/BI TEHETHKH YEJIOBEKA!
TeHEAJIOTUYEeCKUH, OJM3HETIOBBIN, ITMTOTEHETUYECKUM, OMOXUMUYECKUM, MOJICKYJISIPHO-
TE€HETUYECKUMU. CoBpeMeHHOE OIpELIEIICHNE r€HOTHUIA! IIOJTHOT€HOMHOE
CEKBEHUMPOBAHUE, TCHOTUIIMPOBAaHHE, B TOM uuciae ¢ nomouipto IIIP-ananu3a.
HacnencrBennsie 3a00eBaHus 4eI0BEKa: TeHHbIE 00JI€3HU, 00JIE3HU C HACIEICTBEHHOM
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MPEAPACIIONIOKEHHOCThIO, XpOMOCOMHBIE OoJie3HH. CoMaTH4ecKue U TeHEepaTUBHBIC
myTanuu. CTBOJOBBIC KJIETKH. [IpUHIMIIBI 370pOBOr0 o0Opasa >KU3HU, JTUATHOCTHKH,
npodUIaKTUKA M JICYCHHUS TEHETHYECKUX Ooje3Her. MeauKo-reHeTHIeCKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKH B MPEAOTBPAIICHUM U JICUCHUHU
IeHETHYCCKHUX 3a00JIEBaHUI YEIOBEKa.

Hemoncmpayuu:

llopmpemwvi: I'. Mennens, T. Mopran, I'. nme ®pus, C.C. UYUeTBepukos,
H.B. Tumodees-Pecosckuii, H.J1. BaBunos.

Tabnuywvr u cxemvi: «MOHOTHOPUIHOE CKpEIIMBAaHHE M €r0 IMTOT€HETHYeCcKas
OCHOBa», «3aKOH PaCUICIUIEHUS M €ro IUTOTEHETUYECKAs] OCHOBA», «3aKOH YUCTOTHI
rameT», «uruOpuaHoe ckpemmBanue», «Llutoisornyeckue OCHOBBI AUTHOPUAHOIO
CKpeumBaHus», «Meio3», «B3anMozneicTBue ajuleNbHBIX TE€HOBY», «l'eHeTmueckue
KapTbl pAcTEHUM, JKUBOTHBIX M 4eJOBeKa», «l'eHeTuka mnona», «3aKOHOMEPHOCTH
HACJIEI0BAHUS, CUEIUIEHHOTO C MOJIOM», «KapuoTHIbl 4eTOBEKA U )KMBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukanuoHHas H3MEHUYUBOCTh», «HacnenoBanume pesyc-
(daktopay, «l'eHeTrKa rpynim KpoBu», « MyTaulmoHHas U3BMEHUYUBOCTD.

Obopydosanue:  Monenu-anmMkamun  «MOHOTMOpUIAHOE  CKpEIIMBAHUE,
«Henonnoe  pomuHupoBanue», «JlurubpugHoe  ckpemuBaHue»,  «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/Ipozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIBEB U OKPACKHU Telna), repoapuil «I'opox moceBHOi».

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGoparopnas pabora Ne 5. «U3ydyeHuwe pe3ylbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIPEMapaTax».

JlabopatopHas pabota Ne 6. «M3ydyeHue MoIUPUKAITMOHHON H3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHOU KPUBOMY.

JlabopatopHass pabota Ne 7. «AHanu3 MyTanmui y Apo30o(uiabl Ha TOTOBBIX
MUKpOTIpenaparax.

[Ipaktuueckas padora Ne 2. «CocraBiieHre U aHaTU3 POJIOCIIOBHBIX YEIIOBEKA.

Tema 7. Cesiekuust opranu3MoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuys Kak HayKa U Mpolecc. 3apoKAEHUE CEIEKINHA U JOMECTUKALNS. Y YEeHUe
H.U. BaBunoBa o 1eHTpax MPOUCXOXKJACHUS U MHOTO00pa3us KyJIbTYPHBIX PAcTCHUH.
LleHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbld M WHAUBUAYAIbHBIA OTOOPHI
B CEJIEKIMU pacTeHUl " KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE
cKpenuBanue — HHOpuauHT. Yncras muaus. CKpelrBaHue YUCTHIX TuHUM. ['eTeposuc,
win tubpuaHas cuna. HeponcTtBeHHoe ckpemiuBaHue — ayTOpuauHr. OTaanéHHas
rubpuanzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJTy4YeHHE MOJIUILIONIOB.
JlocTrxkeHns CeNeKUMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonorus kak oTpaciib Nporu3BOACTBA. ['eHHas HHXXeHepus. DTamnbl CO3AaHus
pekomOunanTHoit JIHK wu TpaHcrennblx opraHu3MoB. KieTouHas WHXEHepHs.
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Knerounble KyabTypbl. MHUKpOKIOHAIBbHOE pa3MHOXKEeHHE pacTeHuid. KiionupoBanue
BBICOKONIPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTHYECKHE
u aTrdeckue npoodsemsl. MO — reHeTHUeCcKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. l1BanoB.

Tabnuywvl u cxemul: kapTa «LIeHTpBI IPOUCXOKIECHUS 1 MHOTOOOPa3Hsl KYJIbTYPHBIX
pactenmit», «llopoapl AOMamHUX JKUBOTHBIX», «CopTa KyJIBTYpHBIX PACTEHHI»,
«Otnanéunas rubpuanzanus», «Padboter akagemuka M.®. BanoBay, «Ilomumnonausy,
«O0bekThl  OuoTexHoiorum»,  «KiletouHsle  KynbTypel U KJIOHHPOBAHUEY,
«KoHCTpynpOBaHH€e U NEPEHOC TEHOB, XPOMOCOM).

Obopydosanue: MyIs KU TUIOJOB U KOPHEIUIONOB TUKUX (POPM U KYJIbTYPHBIX
COpTOB pacTeHMit, repbapuil «CenbCKOX035HCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padoomoi:

Oxckypeust « OCHOBHBIE METOJIBI U IOCTHXKEHUS CEIEKIMU PACTCHUN U KUBOTHBIX
(Ha CeJeKIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATEIBHBIN Y4YacToOK,
B TEIUIMYHOE X034UCTBO, TA0OPATOPHIO arpPOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBosroniHOHHAs OMOJIOTHSA

[IpennochuIk BOSHUKHOBEHUS BOJIOIMOHHON TEOPUU. DBOJOLNOHHAS TEOPUS U
e€ MecTo B OnMosioruu. BiusiHue 3BOIOIIMOHHON TEOpUH Ha pPa3BUTHE OMOJIOTHU U IPYTUX
HayK.

CeuzerensctBa  »3Bosrouuu.  [lameoHTONIOTMYECKHE:  MTOCJIENOBATEIbHOCTD
NOSIBJIEHUS. BUJOB B  NAJCOHTOJIOTMYECKON  JIETOMMCH, TMEpPEXOJHbIE  (POPMBI.
buoreorpadpudeckue: cxoncTBO U paznuuue GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA H  PA3IMuusl SMOPHOHOB Ppa3HbBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYIMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX IMyTed Yy BCexX
OpPraHU3MOB.

OpomonnonHasa teopus Y. {apeuna. [Ipeanocbuiky BOSHUKHOBEHUS JApPBUHU3MA.
JIBroKylMe Cuiibl 3BOJIIOLMM  BUJIOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE
OpyU  OTrPaHUYEHHOCTH  PECYpCOB,  HeompeneiaeHHass  M3MEHYMBOCTb,  0OOpbOa
3a CYIlIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas Teopus Bomtonun (CTI) u €€ OCHOBHBIC MOJIOKECHUS.

MukposBomronus. [Tonynsuus kak eqMHUIA BUAA U 3BOJIIOLIHH.

JBrxyiiye cuibl (PakTopbl) 3BOIIOLUMK BUIOB B IpUpoe. MyTalmoHHBINA TpoLiecce
¥ KOMOMHATUBHASA U3MEHUYUBOCTD. [lonmynsiiinoHHbIe BOJIHBI U ipeii¢ reHoB. M3omsauus u
MUTpaLys.

EctecTBenHbIit 0TOOp — HampaBisomui GpakTop 3Boonnu. opMbl €CTECTBEHHOTO
otbopa.
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[TpucrnocoOseHHOCT,  OPraHU3MOB  KaK  pe3yiapTar  3Boatronuu.  I[Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMopG 036l U UANO-a 1T TAI[UH.

Bun u BunooGpazoBanue. Kputepun Buga. OcHoBHBIE (HOPMBI BUAOOOPA30BaAHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomtorusi.  Dopmbel  aBomrONMM:  (UIETHYECKas,  JAUBEPTreHTHas,
KOHBEpreHTHasi, napajuiesibHas. HeoOpaTuMocTs 3BOITIOLUH.

[IpoucxoxxaeHne OT HeceUUalu3UpOBaHHBIX mpenakoB. IIporpeccupyromas
cnenuanu3anys. AganTuBHas pajauanus.

Jemoncmpayuu:

llopmpemuwi: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Koanesckuii, K.M. bap,
2. I'ekxenp, ©. Mromnep, A.H. Cesepiios.

Tabauyvl u cxemvi: «Pa3BUTHE OPraHMYECKOTO0 MHpa Ha 3emiie», «3apoAbIIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukc», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctectBenHbI 0TOOpY», «MHOTr0OOpa3ue cOpToB pacTeHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomymsuum», «MyTallMOHHAsE U3MEHYHMBOCTHY, «ApPOMOP(O3bD»,
«Mnunoananranuny, «O01mas aerenepanus», «JIBrmwkymiue cuiisl sBomonuny, «Kaprta-
cxema Mapumpyra nyremectBus Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucrnocoOIeHHOCTD OpPTaHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEy,
«IKOJIOTHYECKOE BUI000PA30BAHUE.

Obopyoosanue.; KOJJIEKLIHS HACEKOMBIX C pPa3IMYHBIMU THUIIAMH OKpPAaCKH, HAOOp
TJIOJIOB M ceMsiH, KosuieKiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBIICHUs HBOMIOLNUU», OOBEMHas Monaenb «CTpoeHue
TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJeKius «@opMbl COXPaHHOCTH UCKOTTAEMbIX
JKUBOTHBIX W pacTeHUW», Monelb amumkanus «llepekpéct Xpomocomy, BIaKHbIE
npenapatel «Pa3zBuTne Hacekomoro», «Pa3BuTue JISATYLIKW», MHUKpONIpenapar
«Ipo3oduna» (Hopma, MyTaruu GOpMbl KPbUTHEB U OKPACKH TETA).

Jlabopamopnsie u npakmuueckue pabomoi:

Jlabopatopnass pabora Ne 1. «CpaBHeHuE BHUIOB MO MOPQPOIOTHUUECKOMY
KPUTEPUION.

JlaGoparopHas pabora Ne 2. «OnucaHue TMPHUCITIOCOOJICHHOCTH OpraHU3Ma
U €€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU HA 3emJie

JloHayuHbIE TIPEICTABICHHUS O 3apOXKACHUM JKU3HU. HaydHble TUNOTE3BI
BO3HUKHOBEHUS JKM3HU Ha 3emiie: aOMOTEeHE3 U MaHCIepMus. XUMUUYECKas dBOJIFOIHSI.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHMUECKUX. DKCIIEPUMEHTATHHOE
MOATBEPKACHUE XUMHUUYECKOW HBoOIMUA. HauvanmbHple JTambl  OMOJIOTMYECKON
somoruu. ['mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE MPOTOKIETKU. llepBble KieTkM U uX 3Bojronus. PopmupoBaHue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.
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Pa3zgutne xu3Hm Ha 3emse mo spam W nepuoaaMm. Karapxeil. Apxelckas
u ipoTepo3oiickas 3psl. [laneo3oiickast apa u e€ mepuoabl: KEMOPUNCKUH, OPJIOBUKCKHM,
CHJIYPUMCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa u €€ Mepuoibl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kalino3oiickas spa 1 €€ nepuoabl: NajJeoreHOBbI, HECOT€HOBBIN, AaHTPOIIOTCHOBBIM.

XapakTepucThKa KiInMMaTa M TE€OJIOTMUECKMX mponeccoB. (CHOBHBIE 3Taribl
ABOJIIOLIMH PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMop(]o3bl y paCTeHHI U KUBOTHBIX.
[TosiBneHue, pacBET ¥ BBIMUPAHUE TPYMII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxkeHue 3BoJaouud. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYNIIbI OPraHU3MOB.

OBoJIIOIMA YeJOBEKa. AHTPONOJOTHS Kak Hayka. Pa3BuTHe mnpencTaBiIeHUN
0 MPOUCXOXKICHUU YeJIOoBeKAa. MeTo bl 3yueHus anTpornoreHe3a. CxoACTBa U pa3Inyuus
YeJI0BEKA U JKUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHNE YETIOBEKA.

JBrxymue cuibl (pakTopbl) aHTpornoreHe3a. HaciencTBeHHass U3MEHUYHMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, U3TOTOBIICHUE OpPYIU Tpyaa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaaUM W BETBU 3BOJIIOLHUHA YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
yMenblid, YenoBek NpsAMOXoadiui, YenoBek HeaHIepTaIbCKUM, UenoBeK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBAaHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BporeouHas (eBpa3uiickasi),
HErpo-aBCTpaJIouHas (PKBAaTOpHUANIbHAS), MOHTOJOUIHAS (A3MAaTCKO-aMEepUKAHCKas).
UepTbl TPUCHIOCOOJICHHOCTH TMPEACTaBUTENCH UYEIOBEYECKUX pac K  YCIOBUSIM
cyuiecTBoBaHus. EMMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpayuu:

Ilopmpemuwi: @. Pennu, JI. [lactep, A.. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabnuyer u cxemvi: «Bo3aukHOoBeHHe CONHEYHOM CHCTEMBD», «Pa3BuTHe
opraHuyeckoro  mupa»,  «PactutenpHas ~— KieTtkay, <«OKUBOTHasi  KJIETKay,
«IIpokapuoTuyeckass kierka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MeCTa MaJICOHTOJIOTHYECKUX HAXO0JIOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme smroan», «JpeBHue mogm», «llepBble  COBPEMEHHBIE  JIFOJINY,
«YenoBeueckue paco».

Obopyoosanue: mymsiku «lIpoucxoxaenne denoBeka» (OHOCTHI aBCTPAIOMUTEKA,
MUTEKAHTPOTIA, HEAHJePTAlIblla, KPOMAHBOHIIA), CJIETKU WM M300paKeHNs KaMEHHBIX
OpyAWii  TIEpBOOBITHOTO  YeJOBeKa  (KaMHHU-YOIIEphl,  pyOmma,  ckpebia),
TE€OXpOHOJIOTHYEeCKass Tabnuia, KoJuleKiusa «DopMbl COXpPaHHOCTH HMCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnvie u npakmuueckue padbomul:
[Ipaktuueckass pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUM
Y KUBOTHBIX B KOJUIEKLIUSAX).
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DKcKypeus «IBOJIOLHS OPraHUYECKOro MHpa Ha 3eMiie» (B €CTeCTBEHHO-HAYUHBIN
WIN KpaeBeAUYECKUI My3€eil).

Tema 3. Opranusmsl U OKpykawuIas cpeaa

DKoJorusl Kak Hayka. 3aJaud M pas3/iebl dKOJOTMH. MeToabl SKOJIOIMYECKHX
UCCIIENOBaHUM. DKOJIOTNYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHas, I[OYBEHHas,
BHYTPHUOPTraHU3MEHHAS.

Okosnorudeckue  ¢akropel. Knaccudukauuss — sxosorndeckux — (pakTOpOB:
abuoTnueckue, OMOTUYECKUE U aHTPOIIOTeHHBIE. JlelicTBHE 3KOJOrMYecKuX (PakToOpoB
Ha OpPTraHU3MBl.

AbGuotnyeckue (QaxkTophl: CBET, TeMIepaTypa, BIAXHOCTb. DOTONEPHOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeUCTBUIO adnoTHueckux (aktopoB. buonoruueckue
PUTMBI.

buotnueckue ¢akropbl. Buasl OMOTHUECKHMX B3aMMOICHCTBUM: KOHKYpEHLUS,
XMIHUYECTBO, cuMOM03 M ero Qopmsl. [lapasutusm, koomepaius, MyTyalusM,
KOMMEHCAIIM3M  (KBAapTUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAINU3M, HEHUTpaIU3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBHM 11  CYIIECTBOBAHHS  OpPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKU NOMYIsuuU. OCHOBHBIE MTOKA3aTENN MOIYJISLUU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, PUPOCT, MUTpaLUs. JuHaMuka
YUCJICHHOCTHU MOMYJISILUU U €€ PeryJIsiusl.

Jemoncmpayuu:

THopmpempsi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HB 3emnu», «Cpenbl oOUTaHUS
opranusmoB»,  «@ortonepuonusm», «llomymsmun»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MOMYJISAIUUA UHPY30puu-TyPenbkny, «[luiesbie enm.

Jlabopamopnsie u npakmuueckue paoomoi:

Jlabopatopnas pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUS.

JlabopatopHast pabora No 4. «BnusHue cBeta Ha pPOCT M pPa3BUTUE UYEPEHKOB
KoJIeycay.

[Tpaktuueckas padbora Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIIIUI Pa3HBIX BHJIOB
pACTEHUINY.

Tema 4. Coo0urecTBa ¥ 3KOJI0TMYECKHE CHCTEMBI
CooOmectBo  opranu3sMoB — OuoneHo3. CTpyKTypbsl OHOLIEHO3a: BHIOBa,
pOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bugasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
Dkonoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GuOreoreHo3e.
OyYHKITMOHAIbHBIE KOMITIOHEHTBI SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopoTt BeniecTB ¥ MOTOK YHEPTUU B 3KocucTeME. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsl. [Iuiessie nenu u cetu. OCHOBHBIE TIOKA3aTeNIM HIKOCUCTEMBI: Onomacca,
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OPOAYKIHUA. OKOJOTHYECKHME TMHUPAMUJBI: TPOAYKIMH, YUCICHHOCTH, OWOMACCHI.
CBoliCcTBa 3KOCHCTEM: YCTOMYHBOCTD, CAMOPETYJISILMS, pa3BuTue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCHUCTEMBI O3€p M pPEK. DKOCUCTEMA XBOWHOIO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIIOTEHHBIE DKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpbOosKkocucTeMBl.
buonornyeckoe u X0351MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak (Qaktop ycrtoiumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYyenue B.W. Bepnanckoro o ouocdepe. ['panuiibl, coctaB u CTpyKTypa Ouochepsi.
Kusoe BemectBO u ero (Qynkiuu. OcobeHHocTH Ouocdepsl Kak TI00anbHON
AKOCUCTEMBI. /[[nHaMuUueckoe paBHOBECHE U oOpaTHas CBS3b B Onocdepe.

KpyroBopoTs! BEIECTB 1 OMOT€OXUMHUYECKHIE UKIIBI AJIEMEHTOB (YIJIEpO/a, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBO B Oumocdepe 3emin. AHTpONOTeHHbIE WM3MEHEHUsT B Ouocdepe.
['mo6anbHbIE SKOTOTUYECKUE TIPOOIIEMBI.

CocymiecTBoBaHMe MPUPOJILI U yesoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa ycTtoiuuBocTH Ouochepsl. OCHOBa pallMOHAIBHOTO YHPABICHUS TPUPOIHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJOCTHKeHHSI OMOJIOTUU U OXpaHa MPUPOIbI.

JHemoncmpayuu:

llopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.U. Bepnaackuii.

Tabnuyer u cxemwvr: «llumessie nenw», «buoleHO3: cOCTaB W CTPyKTypay,
«IIpuponnbie cooOmiectBay, «llemu mUTaHUA», «DKOJOTUYECKAs] THUPAMUIIAN,
«buocdepa m uenoBek», «IKocHCTEMA UIMPOKOJUCTBEHHOIO Jieca», «IKOocHCTeMa
XBOMHOTO Jeca», «buoneno3 Bogoéma», «ArpoueHos», «lIprumepHbie aHTPONOTEHHbBIE
BO3JCUCTBUS Ha NPUPOAY», «BaXHEWIIME WCTOYHUKHU 3arpsi3HEHUs] BO3lyXa U
TpyHTOBBIX Boa», «llouBa — BaxkHeimass cocrtaBistomas Ouochepb», «DaKTOpbI
nerpanamnuu nousy, «llapaukoBbii 3G PerT», «PaKTOPhI PaIUOAKTUBHOIO 3arpsI3HCHUS
ouocdepn», «Ob61Ias cTpykTypa onocdepn», «PacrnpocTpaHeHue Ku3Hu B ouocdepe»,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriaepoga B Ouochepe», «KpyroBopor
a30Ta B PUPOIE.

OOGopynoBanue: Mojenb-anmmidkanus «Tunuynaele  OMOIEHO3BI», TepOapuit
«PactutenbHble cooOUIeCTBa», Koyekuuu «buonenos», «Bpeautrenn BakHEWIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJbTYp», repOapuu W KOJIJIEKIIMU PACTEHUM U >KUBOTHBIX,
MpPUHAJJIKAIIME K Pa3HbIM 3KOJIOTHYECKHM rpynmnaM OJHOro Buaa, KpacHasi kHura
Poccuiickoit @enepannn, n300pakeHUsI OXPaHSIEMbIX BUJOB PACTEHUI U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
11O BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

Cormacao ®I'OC COO ycraHaBIMBaIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
o0yyaromuMuUCsl  MPOrpaMM  CpelHero  odmero  o0pa3oBaHUs:  JUYHOCTHBIM,
METaInpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX peE3yJIbTaTOB OCBOCHHUA TIipeaMeTa «buomorus»
BBIZICJICHBI  CJICAYIONINE COCTABISIONIAE: OCO3HAHWE OOYYaIOMUMHUCS POCCUHUCKON
TPaXJAHCKOW HMIACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOTIPEJICTICHUIO, HATMYME MOTUBAILIMU K 00YUYEHUIO0 OMOJIOTHH, 1IeJICHATIPABICHHOE
pa3BUTHUE BHYTPEHHUX YOEKJICHHM JIMYHOCTU HA OCHOBE KJIIOUEBBIX ILIEHHOCTEH U
UCTOPUYECKUX  TPAAUIUH  pa3BUTHS  OMOJIOTMYECKOrO0  3HAaHUS, TOTOBHOCTH
U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMHU CHCTEME OHOJOTUYECKOTO 00pa3oBaHMUs,
HAJIMYKUE DKOJOTUYECKOTO MPABOCO3HAHHUA, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUS TmpeaMera «bHOJOTHS)  OCTUTAIOTCS
B €IMHCTBE Y4yeOHOH M  BOCHHUTATEIBHOM  JEATEIIBHOCTH B  COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUUCKUMHU COLUUOKYJIbTYPHBIMH, UCTOPHUUYECKUMH WM TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATBIMU B OOIIECTBE MpaBWIaMd M HOPMaMH
MOBEJICHUSI W  CIOCOOCTBYIOT TIpoOIecCaM CaMOIIO3HAHWS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEW NO3WULHMM JMYHOCTH, MATPUOTH3MA, YBAXKECHUS
K 3aKOHY W NPaBOINOPAJKY, YEJIOBEKY TpyJa M CTapUIEMY NOKOJECHHUIO, B3aWMHOTO
yBaXEHUsI, OEpPEKHOTr0 OTHOMICHUS K KYJIbTYpHOMY HACIEIUI0O U TPATUIUSAM
MHOTOHAIIMOHANBHOrO Hapoaa Poccuiickorn ®@enepainuu, OpUpPOAEC U OKPYKAIOLIEH
cpene.

JIndHOCTHBIE pe3yNbTaThl OCBOCHMS Yy4eOHOro mpenMera «buojorus» mOMHKHBI
OTpaXkaTh  TOTOBHOCTh W  CHOCOOHOCTh  OOy4YarOIIUXCA  PYKOBOJICTBOBATHCA
chopMUPOBAaHHOW BHYTPEHHEH TMO3WIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKIEHNN, COOTBETCTBYIOIIUX TPATUITTOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacCUIMpPEHUE >KU3HEHHOT'O OIbITa W OIMbITa
JEATEIBHOCTH B TPOILIECCE pealn3allii OCHOBHBIX HAMPABJICHUN BOCIHUTATEIHHOM
JESITEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa:xkaaHckKoro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMU OOYyYaroOIIerocss Kak aKTUBHOIO
¥ OTBETCTBEHHOI'O YJI€HA POCCUIICKOTO OOIIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U OOSI3aHHOCTEH, yBa)KEHHUE 3aKOHA
U TIPaBOIIOPSIKA;
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FOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIbHOCTH IMPHU CO3JAHUU Y4EOHBIX
MIPOEKTOB, PEHICHUH Y4eOHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJHEHUN OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENETSATh COOCTBEHHYIO TO3WIIMI0 MO OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM JKU3HU U OOBICHSATH €€;

YMEHUE YUYUTHIBATb B CBOUX JCUCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOACH C PAa3HBIMU YOEXKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U
COLHAIBHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMIOJHEHUS YUEOHBIX,
MMO3HABATEIbHBIX U UCCIEA0BATEIBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHUIO
OTIIIOHEHTOB MPHU 0OCYKJIECHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATENIbHOCTH;

2) maTpUOTHYECKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaxKAaHCKOW HWJIEHTUYHOCTU, MaTPUOTU3MA,
YBaXEHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHoMl, ropaoctu
3a CBOM Kpai, CBOW PoanHy, CBOW SA3BIK M KYJbTYpY, MPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAMI0 W MaMSITHUKAM IPUPOJBI,
JNOCTHKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJl POCCUUCKHUX YUYEHBIX B CTAHOBIIEHUE M Pa3BUTHE
OMOJIOrMHY, MOHWMAHUS 3HAYEHUsI OMOJIOTUM B MO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO 0OIIECTBA;

uaenHas yOexAEHHOCTh, TOTOBHOCTh K CIyKeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

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

CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOIO Oy IyIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMUTEIISAM, CO3JIaHHWI0 CEMbUH HA OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTENM CEMEWHOM XKU3HU B COOTBETCTBUU C TPAIAULUASIMHU
HaponoB Poccuu;

4) >cTeTHYEeCKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKJIOYas DJCTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMMOHUMAHUE DSMOILMOHAIBHOTO BO3JACHMCTBUS >KMBOM NPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKECHUIO B PA3HbIX BUAAX UCKYCCTBA, CTPEMIIEHUE MPOSABIIATH
Ka4eCTBa TBOPUYECKOU JTUYHOCTH;

19



®enepanbHas pabouas mporpamma | bruomorust. 1011 xmaccsr (6a30BbIil ypOBEHB)

5) ¢duzuyeckoro BocnUTaHUSI, (OpMHPOBAHHUA  KYJbLTYPbl 310POBbSI M
IMOILMOHAJIBLHOIO 0JIaronoJyYns:

NOHUMaHUE W peanu3alus 3J0pOBOTO U 0e30MacHOro obpasza KU3HHU (370pOBOE
NUTaHUE, COOJIIOICHNE TUTHMEHWYECKUX MPaBHI M HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUHN U OTHbIXA, peryiisipHas Guanyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY
3JI0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBUJI MHIWBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTro
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUINX 310POBBIO U KU3HU JHOJEH;

OCO3HaHWE TMOCHEACTBUNA U HENPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpya0BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE ICHHOCTH MacTEPCTBA, TPYAOII00HUE;

FOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJOTHUYECKON U COUUAIBHOU
HaIpaBJICHHOCTHU, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITEIILHO
BBITIOJTHSTh TaKyIO JAEATEIbHOCTD;

MHTEpeC K pa3nudyHbiM cdepaM NpodhecCUOHAIBHON NeSITeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccun U pean30BbIBATH COOCTBEHHbBIC
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JXU3HU;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIICHUE  YPOBHS  DKOJIOTMYECKOW  KYJIbTYpPhI: MPUOOpPETEHUE  OIbITa
IJTAHUPOBAHHUS TOCTYNIKOB U OLEHKH MX BO3MOXKHBIX ITOCIEICTBUU ISl OKPYKArOLIEH
cpensl;

OCO3HAaHME TJIOOAJTBLHOIO XapakTepa »JKOJOTMYECKUX TMpodieM U TyTed ux
peLIeHuS;

CIIOCOOHOCTH HCIIONIH30BaTh MPUOOpPETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUS U
YMEHHUSI TIPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C pallMOHAIBLHBIM MPUPOIOIIOIb30BaHUEM
(coOmroeHne TpaBWJI TOBEJAEHUS B TMPUPOJE, HAMPABICHHBIX Ha COXpaHEHHE
paBHOBECHS B SKOCHCTEMAaX, OXPaHy BUJIOB, IKOCUCTEM, Ouochepsi);

AKTUBHOE HEIPUATHE IEUCTBUM, NMPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATh HEOJArOMPUSTHBIE HSKOJIOTHYECKHE TMOCISACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOTHYECKOW KYJIbTYpPBHI,
ONBITA JIESITEIBHOCTH HSKOJIOTUYECKON HAMPaBICHHOCTH, YMEHHUSA PYKOBOICTBOBATHCS
MMM B I[I03HAaBATEJIbHOW, KOMMYHUKATMBHOM W COUHAIBHOM IPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IIPAKTUYECKOMN IEATEIBHOCTHU KOJIOTMYECKON HAIIPABIECHHOCTH;
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8) neHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOILECTBEHHOW MpPaKTUKH, OCHOBAHHOIO Ha JUAJOre KYJIbTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeJICTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMU U TIO3HAHUSI MUPA;

MOHMMAaHHUE crieln (UK OMOIOTHH KaK HaAyKH, OCO3HAHUA €€ posid B GOPMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO  IPEICTABICHUS
00 OKpy’KarolleM MUpe Kak O €IUHCTBE MPUPObI, YETOBEKa M OOIECTBa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIEHUWH TMPOOJIEM COXPAaHEHHUS MPUPOTHOTO
paBHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [JIsi COBPEMEHHON ILMBUJIM3ALUU:
o0OecrieyeHuss HOBOTO YPOBHS PAa3BUTUS MEIUIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEelIaTh PECYpPCHBbIE MPOOJIEMbl Pa3BUTHS YEJIOBEUYECTBA,
NOMCKa MyTeHd BBIXOAA U3 TJIOOATBHBIX 3KOJOTMYECKHMX MpoOJIeM U oOecrneyeHus
Mepexo/la K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (h)OPMUPOBAHHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTDH B MOJIYYCHUH OMOJOTUYECKUX 3HAHUW B IEJSAX MOBBIIICHUS
o01Iel KyJIbTYphbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM YacTu
(YyHKIHMOHAIBHOM TPAMOTHOCTH OOy4aromuxcs, (GOpMHPYEMON TMpU H3YYEHUU
OMOJIOTHH;

MOHUMAaHHE CYIIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHMS Ul aHAIU3a U OOBSICHEHUS SIBICHUMN
OKPYKAIOIIEr0 MHpa W MPOUCXOASAIIMX B HEM M3MEHEHHW, YyMEHUE JelaTh
000CHOBaHHbIE 3aKJIIOUYEHHS HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIMXCS JIaHHBIX
C LIEJIBIO TIOJIYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIHHO HCTIONIb30BATh OMOJIOTMUYECKHE 3HAHUS IJIsl pEIICHUs
npo0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHWE LEHHOCTH HAy4YHOW JI€ATE€IbHOCTH, TOTOBHOCTh OCYILIECTBISTh
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTh K HETIPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPa30BaAHUIO,
K aKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUU 1O OMOJIOTUH B COOTBETCTBUHU C KHU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHMsSI ydeOHOro mnpeaMera «buosorus»
BKJIIOYAIOT:  3Ha4YMMble Uil (OPMUpPOBAHMS  MHUPOBO33PEHUS  OOyYarOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIeHAYyYHbIE TMOHSATHSA, OTPaKAIONIUE
[[EJTIOCTHOCTh HAYYHOW KapTHUHBI MUpPa U CIIEHU(PUKY METO0B MTO3HAHMUS, UCIIOJIB3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHbIH
dbakT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEI0BaHUE,
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HaOJII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHbIE YUeOHbIE JEHCTBUS

(TTo3HaBaTeIbHbIC, KOMMYHHKATHBHBIC, PETYJIATUBHEIC), o0ecreunBaroIIne
dopmupoBanre (GYHKIMOHAILHOW TPAMOTHOCTH M COIMAJIBHON  KOMITCTCHIIUU
obOyyJaroruxcs, CIIOCOOHOCTH 00yJaroIuxcst WCITIOJIb30BaTh OCBOCHHBIC

MCKIUCHOUIITIMHAPHBIC, MHUPOBO33PCHYCCKUC 3HAHUA W YHHUBCPCAJIBHBIC y‘{e6HBI€
I[CﬁCTBHH B II03HABATEIILHON U COHHaHLHOﬁ IIPAaKTHUKC.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE YyUeOHbIEe HeCTBUS
Ba3oBblie Jornueckue 1eHCTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

UCII0JIB30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIMU3a,
CUHTE3a, CpaBHEHUS, KJaccuukaimu, 000011eH s ), PACKPBIBATH CMBICT OMOJIOTUYECKUX
NOHATUH (BBLACIATh MX XAapaKTEPHbIE IMPU3HAKU, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSTUSIMH );

ONPENENATh LENH IEATEIbHOCTH, 3a1aBasi TapaMeTpbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIILHOCTHU C MOCTABIEHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE TOHATHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHbIEC, JIE€TyKTUBHBIC, [0 aHAJIOTUN),
BBISIBJIAITh  3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX,
(opMyIMpPOBATh BHIBOJIBI M 3aKIIOUEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEICTBA IS IPEACTaBICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOILLIEHUN B U3y4aeMbIX OMOJIOrMYECKUX 00BEKTaX, a TAKXKE MPOTHUBOPEUUI
Pa3HOTO pO/ia, BBISIBICHHBIX B Pa3IMUHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pELICHUS MpOoOJeMbl € Y4YETOM aHalM3a HMMEKOUIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU NOCIIEACTBUI AEATENBHOCTH;

KOOPJIMHUPOBATh U BBHIMOJIHATH PabOTy B YCIOBUAX PEATBbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE IPU PEIICHUH KU3ZHEHHBIX TPOOJIEM.

ba3oBble ncciaeaoBarTeabCKue JeCTBUS:

BJIQJIETh HaBbIKAMHU Y4E€OHO-HUCCIICIOBATEILCKOM M TPOEKTHOM JeATEIbHOCTH,
HaBBIKAMU pa3pelieHus: MpooeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
IIOMCKY METOAOB PEUICHHS] MNPAKTUYECKUX 33Jay, NPUMEHEHUIO PA3JIUYHBIX METOIO0B
MMO3HAHMS,;

WCTI0JIB30BATh PA3JIMYHBIE BUJIbI IESITEILHOCTH TI0 TTOJTYUYEHUIO HOBOT'O 3HAHUS, €T0O
WHTEpIIpeTaluy, MPeoOpa30BaHUIO0 U TPUMEHEHHIO B YUEOHBIX CUTYAIIUSAX, B TOM YHCIIe
P CO3/IaHUH YIEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMHpOBaTH HAYYHBIA THUI MBIIUICHUS, BIAJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHITUSIMHU U METOJAMH;
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CTaBHUTb U (OPMYJIMPOBATH COOCTBEHHBIC 331a4l B 00pa30BaTEIIbHOM ACATEIBHOCTH
Y )KH3HCHHBIX CUTYAIIHSIX;

BBISIBJIATH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3UpPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHUs, HAXOUTh apTyYMEHTHI JIJISl JIOKa3aTeJIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh MapaMETPbl U KPUTCPUH PELICHHUS,

aHAJIM3UPOBATh MOJIYUYCHHBIC B XOJC PCIICHUS 3aJa4yll Pe3yJbTaThl, KPUTHUCCKU
OIICHUBATh HX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MECHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIHsIM, OIICHUBATh IPHOOPETEHHBIN OITBIT,

OCYIIECTBIISATH [IEJICHAIPABICHHBII MTOUCK NIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS
B ITPO()ECCHOHATIEHYIO CPENY;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYIO M TPAKTHYSCKYIO O0OJacTH
KHU3HEICATEITBHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX NMPEJIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOIXO0JIbI U PEIICHHS, CTABUTH
IPOOJIEMBI U 33J1a4H, JOITYyCKAIONTNE alIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HHGoOpMauu (TeKcTe y4eOHOro
0COOWsI, HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOIIOTUYECKUX CIOBAPSIX U CIIPAaBOYHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh HWHOOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKH OIICHUBATH €€ TOCTOBEPHOCTD U
HEMPOTUBOPEUNBOCTD;

(GbopMyTUpPOBATH 3aMPOCH U MPUMEHSTH Pa3IMIHBIE METOIbI TIPU MTOUCKE U 0TOOpE
Ounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJHEHNS Y4eOHbIX 3a/1a4;

nmpuoOpeTaTh  OMBIT ~ HWCIHOJIB30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHH, COBEPIICHCTBOBATH KYJIbTYPY AaKTHBHOTO WCIIOJIB30BAHUS PA3THMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BHIOMPATH ONTUMANIbHYIO (POPMY Mpe/ICTABICHUS OUOTIOTHYECKOM
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJIULBI, PUCYHKU U JPYTOE€);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJNICTBA MPU pabOTe ¢ OMOJOTUYECKOM
uHpopMaIueii: TPUMEHATh XUMHYECKHE, (PU3NYecKne W MaTeMaTHYeCKHe 3HAKd |
CUMBOJIBI, (HOPMYITBI, a00pEBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPE0oOpPa30BhIBATH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHl MH(POpPMaIUU, WHPOPMAITMOHHOM
0e30MacHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC y4eOHbIe AeHCTBUS
O0wmennue:

OCYHICCTBIIAT KOMMYHHUKAIIUU BO BCCX c@epax JKU3HU, AaKTHBHO Y4YaCTBOBATb
B JMAJIOTe WU JUCKYCCHHM IO CYIIECTBY OOCYXIaemMoil TeMbl (yMEHUE 3aJaBaTh
BOITPOCKHI, BBICKA3bIBATb CYKACHUA OTHOCHUTCIILHO BBIIIOJIHCHHA npezmaraeMoﬁ 3aJa4u,
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YUUTHIBATh MHTEPECHI U COMIACOBAHHOCTD MO3MUIMN JPYrMX YYACTHUKOB JMAJIOTA WU
JTUCKYCCUHN );

pacmo3HaBaTh HeBepOalbHBIE CpEICTBa  OOINCHUS, TOHUMATh 3HAYCHUC
COIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyallud, YMETh
cMATYaTh KOH(GIUKTHI U BECTH MEPETOBOPHI;

BJIQJCTh PAa3JIMYHBIMU CIIOCOOAMH OOIIEHUS ¢ B3aUMOJICUCTBUS, IOHUMATh
HaAMEpEHUsl PYTuX JIIOJeH, MpOsBIATh YBAKUTEILHOE OTHOLICHUE K COOECETHUKY U
B KOPpPEKTHOH opme popMyaupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHSI C MCTIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHAsI 1A TEIbHOCTD:

MMOHUMATh U UCII0JIb30BaTh NPEUMYILECTBA KOMAaHHON U MHANBUIYAJIbHON pabOThI
IpU peIIeHUN OHOIOrMUecKOr IpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS
IpyHNoBbIX (OPM B3aUMOJICHCTBUS NPU PELLICHUU Y4eOHOH 3a1a4u;

BbIOMpaTh TEMAaTUKY U METO/Ibl COBMECTHBIX AEHCTBUM ¢ YYETOM OOLINX UHTEPECOB
Y BO3MO>KHOCTEM KaKJI0TO YiI€HA KOJUIEKTHUBA;

IIPUHAMATh LEJIA COBMECTHOM JEATEIIBHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUA 110 €€ JTOCTUIKEHUIO: COCTABJIATH IUIAH JEUCTBUH, PACIIPENEIIATh PO C YYETOM
MHEHUI yYaCTHUKOB, OOCYKJaTh Pe3yJIbTaThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKJOT0 yYaCTHHKAa KOMAaHJbI B OOIIMIi
pe3ysbTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npemaraTtb  HOBBIE IIPOEKTHI, OLIEHUBATh MAEHM C IIO3UIUU  HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATH ITIO3UTUBHOE CTPATErHYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIE HelCTBUA
Camoopranm3anus:

UCIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS /IS BBISBJICHHS TPOOJIEM M UX pEIICHUs
B KU3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11EIEBbIE U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSAX U MOCTYIKAX MO OTHOIICHHIO K KUBOU MPHUPOJIE, CBOEMY 37I0POBBIO U
3I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEJIbHO  OCYIIECTBJISITh  MO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH
npoOJjieMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs] MPOOJIEMbI C YU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

pacIMpsATh paMKH y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, ApPTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;
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OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (DOPMUPOBAHUIO W TIPOSIBICHUIO MIUPOKOW IPYIUIIMN B Pa3HBIX
00JIacTAX 3HAHUM, IMOCTOSHHO TOBBIIATH CBOM OOpa30oBaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh HABBIKAMHU II03HABATEIHLHON pe(IeKCHH KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIOJIb30BATh
npuéMbl pedIEeKCUU JJIsl OLICHKU CUTYalllH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHHXKCHUIO;

MIPUHUMATh MOTHUBBI U @pTyMEHTBI APYTUX MPU aHATU3€E PE3YJIbTATOB JEATECILHOCTH.

IlpunsTHe ceds M APyrux:
MIPUHUMATH ce0s1, MOHUMAasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
NPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAITU3E PE3YJIbTATOB AEATEIIBHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBo APYrUX Ha OIMIHUOKHU;
pa3BUBaTh CHOCOOHOCTh TOHUMATh MUP C MO3UIIUU APYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yabTaThl ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crneuuduueckue s ydyeOHoro mpeamera «buonorus» HaydHble
3HAHMS, YMEHHMSI M  CHOCOOBbl  JEHCTBUA 1O  OCBOCHMIO, HWHTEpHpETaluu
U TpeoOpa3oBaHUIO 3HAHWM, BHIBI JAESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA U
OPUMEHEHUIO 3HAHUW B pa3MYHbIX YYEOHBIX CHUTYyallMsX, a TaKKe B peajbHbIX
KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX ¢ Owuojorueid. B mporpamme mnpeameTHbIE
pe3yNIbTaThl MIPEAICTABICHBI MO roJlaM 00yUYEHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO nipeameTa «buonorus» B 10 kiacce
JIOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHHU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJIC POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OWOJNOTMM, (YHKIHOHAIBHON TI'PaMOTHOCTH YeJIOBEKa
JUUISL peIlICHUs )KU3HEHHBIX 3aJ1ay4;

YMEHUE PacKphIBaTh COAEpKaHUE OMOJIOTMUECKUX TEPMHUHOB U TOHSATHUM: JKU3Hb,
KJIETKa, OPraHu3M, MeTab0Iu3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTHH ), TOMEOCTa3
(camoperynsiuus), YpOBHEBasi OpraHu3alusl >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIiusi), HaCJIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE;

yMEHUE  U3JlaraTb  OHMOJIOTMYECKHME Teopuu  (KJIETOUYHas, XpOMOCOMHas,
MyTAaIMOHHAsI, IIEHTPAIbHAsI TOTMa MOJISKYJISIpHOUM Ouojyorun), 3akoHbl (I'. Mennens,
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T. Moprana, H.I1. BaBwioBa) u ydeHust (0 IIEHTpax MHOTO00Opa3usi U MPOUCXOKICHUS
KyJabTypHbIX pactenuit H.M. BaBuioBa), omnpenenstb rpaHULbl UX HTPUMEHUMOCTH
K JKHUBBIM CUCTEMAM;

YMEHHUE BIJIAJIETh METOJAaMU HAy4YHOro MO3HaHUS B OWOJOruu: HaOIrOJIEeHNE
U OINHUCAaHHWE >KUBBIX CHUCTEM, IPOLECCOB U SIBICHUW, OpPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXIYy HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOJIYYCHHBIX pe3yJIbTaToB,
VCIIOJIb30BAaHHBIX HAayYHBIX MOHSATHUNA, TEOPUA M 3aKOHOB, YMEHHE JIEJIaTh BBIBOJBI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHBbIE TNPU3HAKA BHUPYCOB, KJIETOK MPOKAPHOT
U DOYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB W TPEBpAICHUS SHEPTHMH B KIETKe, (OTOCHUHTE3a,
MJIACTUYECKOTO u HSHEPreTUYECKOTO oOMeHa, XEMOCHHTE3A, MHUTO34,
Meii03a, OIUIOAOTBOPEHUS, Pa3MHOKEHHS, WHIWBUAYAJIBHOTO PAa3BUTHS OpraHu3Ma
(oHTOTCHE3);

yMEHUE TMPUMEHATHh TOJyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTUYECKHUX
MPOIIECCOB U SIBIICHUH, JUISl PUHATUS NPAKTUYECKUX PEMIEHUIN B MOBCEAHEBHOM KU3HU
C LIeTIbI0 O0ecTieueHns: 0€30IaCHOCTH CBOETO 3/I0POBbSI U 310POBbs OKPYKAIOIIMX JIFOCH,
COOJIIOJICHUST HOPM TpaMOTHOTO TIOBEJEHUS B OKpYXKAIOIIEH NPUPOIHON Cpele,
MOHMMaHUE HEOOXOJUMOCTH HUCIOJIb30BAHUSL JOCTHXKEHUNU COBPEMEHHON OMOJIOTHUH U
OMOTEXHOJIOTHM JIJIsl pallMOHATILHOTO TMPUPOIOTIOIH30BAHUS;

yMEHHUE peliaTh JIEMEHTApHbIE TeHETUYECKUE 3a7a4l Ha MOHO- U JIUTHOPUTHOE
CKpEUIMBaHUE, CIEIUICHHOE HAacle0BaHUEe, COCTaBIATh CXEMbl MOHOTMOPHUIHOTO
CKpEILIMBAHUA JIJIs IPEJCKa3aHNs HACIEAOBaHUS MPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBINOIHATE JJAOOPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAATh MpaBUiia
npu paboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKU  OIIEHMBaTh U  HUHTEPIPETUPOBATH  HH(POpMAIUIO
OMOJIOTMYECKOTO COJIepKaHMsl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IHYHBIX
UMCTOYHHUKOB (CpeIcTBa MAacCcOBOM HH(OpMalMU, HAYYHO-MOMYJSPHBIE MaTEpHAIIbI),
STUYECKUE AaCMHEKThl COBPEMEHHBIX HCCIEIOBaHUM B  OHWOJOTMH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMOJOTUYECKYI0 MH(POPMAIHIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
NOHATUIHBIN anmapat OMOJOTHH.

[IpenmeTHble  pe3yibTaThl  OCBOEHHS  yueOHOoro mpenmera «buomorus»
B 11 KJ1acce N0JKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHMS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTUHBI
MUpa M HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M 3apyOCkKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OWOJNOTMM, (YHKIMOHAIBHON TIpPaMOTHOCTH  YeJOBEKa
JUISL pEeLIEHUs KU3HECHHBIX 3a7a4;
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YMEHHUE PAaCKphIBaTh COJAEpPKAHUE OMOJIOTMUYECKMX TEPMUHOB M TIOHSITHI: BHU]I,
MOMYJSAIKSA, TeHO(GOHA, SBOJIONHUSA, JBIKYIIHE CHIBl ((aKTOpPhI) DSBOJIOLNH,
MPUCIOCOOJICHHOCTh  OPraHU3MOB, BHJI000pa30BaHME, JKOJOTHYECKUE (DAKTOpHI,
HKOCUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LIENU MUTAHUS, DKOJIOTHUecKas
nupamua, OuoreoreHo3, onocdepa;

yMEHHUE Hu3JiaraTh Ouosiormueckue Teopuu (dBojtouuoHHas Teopus Y. J[apBuHa,
CUHTETHYECKass TEOpHUs DBOJIOIUHU), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxoactea K.M. bopa, yepenoBaHus TJaBHBIX HampaBiICHUH W IMyTeH SBOJIONUU
A.H. CesepuioBa, yuenusi o 6uocdepe B.M. BepHanckoro), onpeaensTh rpaHUIBI UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOIO TMO3HaHUS B OWOJOrMU: HaOIOJIeHHE
U OINHUCAaHHWE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUW, OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJBWKCHUE THUIOTE3bI, BBIABICHUE 3aBUCUMOCTH
MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE TMOJIYYEHHBIX Pe3yJbTaTOB,
MCIIOJB30BaHHBIX HAyYHBIX MOHSATUM, TEOPUU M 3aKOHOB, YMEHHUE JI€JIaTh BBIBObI
Ha OCHOBAHHH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTATh CYIICCTBEHHBIC MMPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJALMH, MNPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOT€OIIEHO30B U
HKOCHCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEICTBEHHOW M3MEHUYUMBOCTH, ECTECTBEHHOIO
0TOOpa, BUA000pa30BaHusl, MPUCTOCOOIEHHOCTH OPTraHU3MOB, IEUCTBUS YKOJIOTUYECKUX
(GbakTOpOB Ha OpraHM3MbI, MEPEHOCA BEIIECTB M IOTOKA DPHEPTMU B IKOCHCTEMaXx,
AHTPONOTE€HHBIX U3MEHEHHUI B 9KOCUCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTa BEILIECTB U
OMOreoXMMHUUYECKUX IIUKIIOB B Onocdepe;

yMEHUE TPUMEHATHb T[OJYyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTUYECKHUX
MPOIIECCOB U SIBJICHUH, JJIsl MPUHSITHUS MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOMN JKU3HU
C LIeTIbI0 00ecreyeHns: 0e30aCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbsI OKPYKAIOIINX JIFOACH,
COOJIIOJICHUST HOPM TpPaMOTHOTO TIOBEJEHUS B OKPYXKAIOIIEH MPUPOIHON Cpee,
MOHMMAaHUE HEOOXOIMMOCTH UCIIOJIH30BAHUS TOCTUKEHUM COBPEMEHHON OUOJIOTUH IS
PaLMOHAIBHOTO MPHUPOOTOJIb30BAHHS;

yMEHHUE pelniaTh dSJEMEHTapHble OMOJOTHYECKUE 3aJadyH, COCTABIISITH CXEMBI
nepeHoca BEIIEeCTB U DHEPTUM B IKOCHUCTeMax (LIeTH MUTaHuUs);

YMEHHUE BBITIOIHATH J1a0OpaTOPHBIC U MPAKTUUYECKUE pabOThl, COOJIIOAATh MpaBUiIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YyMEHUE  KPHUTHYECKH  OIICHMBATh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOIIYIO TICEBOHAYYHBIC 3HAHUS M3 Pa3THMYHBIX
MCTOYHUKOB (CpelIcTBa MAaccOBOM HH(OpMalWU, HAYYHO-MOMYJSPHBIE MaTEpHUAIIbI),
paccMaTpHuBaTh II100ATBHBIC IKOJIOTHIYECKUE MTPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIeHUs, 0000mas
OnosIoru4ecKkyro MHGOPMAIIMI0 U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIL30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.
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10 KJIACC
HanmenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pasieiioB U TEM [IporpammHoOe conepkanue
n/m 9acoB 00yYarommxcst
y4eOHOTro peameTa

Tema 1. BuoJsiorusi kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u OUOJI0OTUH PackpsiBaTh coziepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U IIOHATHN: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUpa, HayYHBIH METOJL,
dbunocodueit, peIurueit, STUKOM, ranoTesa, Teopus, METOAbI
SCTETHKOM U IpaBoM. Pons Gronoruu HCCICOBAHIL
B DOPMHUPOBAHHU COBPEMEHHOMN HAYYHOI XapakTepu3oBaTh OMOJOTHIO KaK HAYKY,
KapTuHbl Mupa. Cuctema OMOJIOTUYECKUX ©€ MECTO H pOIIb CPEIH JIPYTHX
€CTECTBEHHBIX HayK. [lepeunciars

HayK. pazziesnnl OO0 B COOTBETCTBUE
Aemoncmpayuu: C O0BEKTaMH U3YUYECHUS.
Ilopmpemui. 1. lapsu, I'. Menneas, HaspiBaTh BaxKHEHIINE OTPACIIH
H. K. Konbuos, Jix. Yotcon u @. Kpuk. | y6noryyeckux smanmi 3a/1a4uu,
T a6fzuvubz u cxemol. «MeTozapl TO3HAHUS crosmme niepen 6uonorueii XXI B.
KUBOU MPUPOIBD)

1.2 | Meroasl no3HaHus 1 Metoabl MO3HAHHUS JKUBOM IPUPOBI PackpeiBaTh conep:xkaHue TEPMUHOB U

YKUBOU TTPUPOIBI

(HabsrogieHue, SKCIIEPUMEHT, OMUCAHUE,
U3MEpeHUe, Ki1acCu(pUKaIus,
MOJICJTMPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

MOHSITUI: HAYYHBIA METOJ, METOJbI
HCCJICJOBaHMA.

XapakTepu30BaTh OCHOBHBIE METObI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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Tabauywl u cxemol: «MeTOABITTO3HAHUS
KUBOU TIPUPOJIBI».

Jlabopamopnbsie u npakmuueckue
pabomol:

[Ipaktuueckas padora No 1.
«Mcnonp30BaHue pa3IMYHbIX METOIOB
IPU U3y4YEeHUU OMOJIOTHYECKUX
00BEKTOBY

KJ'IaCCI/I(bI/IKaHI/IH, MOJCJIMPOBAHHC,
CTaTUCTHUYCCKAsA 06pa60TKa JaHHBIX

Hroro yacoB nmo teme

2

Tema 2. JKuBble cucTeMbl 1

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHHUE

1

Kusbie cucTemMbl (OMOCUCTEMBI ) KaK
peIMET U3y4YeHUs: OMOJIOTUH.
OTnuyue )XKUBBIX CUCTEM

OT HEOPTraHUYECKOUN MPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3ai OUOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBI, OPTaHU3MEHHBIN,
MOMYJISIIIUOHHO-BUIOBOM,
AKOCUCTEMHBIH (OMO-T€OLIEHOTUYECKUIA),
orochepHbIH.

Hayku, nzygaromire OMOCUCTEMBI
Ha pa3HBIX YPOBHSIX OpraHU3aI1U.
Jemoncmpayuu:

Tabauywr u cxemwvl. «OCHOBHBIE
MIPU3HAKU KU3ZHW», «Y POBHU

PackpeiBaTh conep:kaHue TEPMUHOB U
HNOHSITUIN: cucTeMa, OMoJIornyecKas
CUCTEMA, FJIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
0oOMeH BeIIeCTB, Pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
U3MEHYHMBOCTb, Pa3IPAKUMOCTb,
HHEPro3aBUCUMOCTD, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapakTepru30BaTh HPUHLMIIBI
OpraHu3aluyd OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yIIOPSAIOYEHHOCTb,
CaMOPETYJISLNS, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIbHBIE CBOMCTBA
KUBOTO: €[IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApaKUMOCTh, JBUKEHUE,
rOMeOCTa3, poCT U Pa3BUTHE,
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OpTraHU3alUN KUBOU IPUPOIBD».
Mogens mosekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
ABOJTIONMS (TIPUCTIOCOOJICHHE

K U3MEHSIIOIIMMCSI YCIIOBUSIM).
[TpuBOIUTH TPUMEPHI OMOCUCTEM
pa3HOTO YPOBHS OpraHU3aIuH U
CpaBHUBATD MPOSBIICHUS CBOWCTB
’KMBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE ITPOLIECCHI,
MpOTEKaloue B OMOCUCTEMAX:
OOMEH BEILIECTB U MPEBPAICHUE
HHEPrUM, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJIALNS, Pa3BUTHE.
Coburonath npaBuiia 6epexxHOro
OTHOILIEHUS K KMBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XumMnueckuii cOCTaB M CTPoOeHHE

KJIIETKHA

3.1

XUMHUYECKUU COCTAB
kietku. Bona n
MUHEPAIbHBIE COJTU

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHUE IIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa u MuHepanbHbIe BEIIECTBA.
OyHKIMKY BOABI U MUHEPATBHBIX
BEILIECTB B KJeTKe. [loanepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juacpammor: «Pacupenenenue
XUMHYSCKHX PJIEMEHTOB B HEKMBOM
npuponae», «PacupenaeneHne XuMHIECKUX

PackpbIBaTh copepkaHre TEPMUHOB

Y TIOHSTHIL: AJIEMEHTBI-OMOTEHBI,
MaKpO3JIEMEHTbI, MUKPOJJIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJIbI KaK JUIOJIb, BOAOPOJIHBIE CBA3Y;
ruApoduiIbHbIE U THAPO(OOHBIE
BEIIECTBA.

Jloka3bIBaTh €IUHCTBO JIEMEHTHOTO
CcOCTaBa KakK OJTHO U3 CBOMCTB KHUBOTO.
PacnipenensiTe XuMUYECKHUE 3JIEMEHTHI
10 TPyMNIaM B 3aBUCUMOCTH
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3JIEMEHTOB B )KMBOW MPUPOJIEN.
Tabnauyvt u cxemoi: «Ilepuogmdeckast
Ta0INIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOEHUEMOJIEKYJIBI BOJBDY

OT KOJIMYCCTBCHHOTO IIPCACTABUTCIILCTBA
B OPraHU3MC; XadpaKTCPHU30BaATh POJIb

OTACJIBHBIX 3JICMCHTOB.
BEISBIATE CBS3B MCIKAY COCTaBOM,

CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TO q)YHKHI/ISIMI/I B KJICTKC

3.2 | benku. CocraB u benku. CocTaB u cTpoeHne 6eIKoB. PackpeiBaTh conep:kaHue TEPMUHOB U
CTpOEHHE OEJIKOB AMMHOKHCIIOTHI — MOHOMEPHI OEITKOB. MOHSTUH: OETIKU, TOJTUMEPHI, MOHOMEPHI,
HezameHnnMeble 1 3aMeHUMBIE aAMUHOKHUCIIOTHI, TICTITHHAS CBS3b,
AMUHOKUCIIOTHI. AMUHOKHACIIOTHBIN MOJIATICTITH]T, ACHATYPAITH.
COCTaB. YPOBHU CTPYKTYphl O€IKOBON XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAS, OpraHUYECKUX COCTUHEHUN;
TpETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCUPHUITUPOBATH UX MO CTPOCHHIO
XUMUYECKHE CBONCTBA OEIIKOB. (rmoOynsipHbie ¥ GUOpUILISIpHBIE OETKN),
buonornueckue QyHkum 6IKOB. MIEPEUUCIISITh U XapaKTepU30BaTh
Jlemoncmpayuu: GbyHKIIUU OEIKOB
Tabnuywvl u cxemwl: «CTpoeHUE
MOJICKYJIbI OCIIKay.
Obopyodosanue: CBETOBON MUKPOCKOIIL,
MUKpOTIperapaThbl
3.3 | depMeHTHI — depMeHTHI — OMOJIOTHYECKUE PackpwiBath copepkaHue TEPMUHOB U
OMOJIOTUYECKHE KaTaJln3aTopPhI. MOHSTUH: (PEPMEHTBHI, AKTUBHBIH IIEHTD,
KaTaJIn3aToOphI CrpoeHue GpepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Crelu(pUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
Kodepmentsl. Butamunsbi.
Otnuuust pepMeHTOB

OT HEOPTaHUYECKHUX KaTaTn3aTOPOB.

Ko(epMeHThI, OCTKU-aKTHBATOPHI U
OEITKU-UHTHOUTOPHI.

VYka3piBaTh OTIUYMS (HEPMEHTOB

OT HEOPTraHWYECKHUX KaTaIn3aTOPOB.
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Jemoncmpayuu:

Tabauywl u cxemwvi: «CTpoeHHE
dbepmeHTay.

Obopyodosanue: 000pya0BaHNE
JUIsl TPOBEICHUS HAOI0ICHUH,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnbsie u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEeHTOB (Ha MPUMEPE aMUIIa3bI
WM KaTajasbl)»

OOBICHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUH JKUBBIX CUCTEM,
B [IPOMBIIIUICHHOCTH, B MEJTUIIMHE,

B MOBCETHEBHOW JKU3HU YEJIOBEKA

3.4

VrineBoasl. JIummael

VYrneBoabl: MOHOCaxapu bl (TJII0K03a,
pub03a 1 1e30Kkcupud03a), Tucaxapuibl
(caxapo3a, TJakTO3a) ¥ TOJIUCaXapUIbl
(KpaxmaJ, rJIMKOTEeH, LEJUII0I103a).
buonornueckue pyHKIUU yTIIE€BOJOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdonunu b, CTEPOUIBI.

IM'unpodunbsHO-ruApohoOHBIE CBOKCTBA.

buonornyeckne GyHKIIMT JIUTHIOB.
CpaBHeHue yriieBOI0B, OCJIKOB U
JIMTHUI0B KaK ICTOYHUKOB SHEPTHUH.
Jemoncmpavyuu:

Tabnuywl u cxemovl.: «YTIAECBOIBIY,
«JIumuaeny.

Obopyodosanue: 000pyI0BaHNE

PackpriBath copepkaHue TEPMHUHOB H
MTOHSATH: YTIIEBOJIbI, MOHOCAXapHU/IBI,
JTUCaxapu/Ibl, TIOJIMCaXapy/Ibl, TITF0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JaKTO3a, MaJIbT03a, MEJITI0I03a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JUTTUBI, TPUTTUIIEPUIBI (KUPBI, Macya),
dbochonunuapl, CTepOUIbIL.
XapakTepu30oBaTh yrie€BOIbI, JIUITHIbI
KaK KJIACC OPraHWYECKUX COCTMHECHUM.
KnaccudummpoBats yrieBoabl U JIATTHATBI
110 CTPOCHUIO; TTEPEUHCIIATh (PYHKITUN
YTIIEBOIOB U JIUTIUIOB.

CxeMaTnyecku u300pakaTh CTPOCHUE
MOJICKYJI YTJICBOJIOB, JTUTTUIOB
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IUIA IPOBEACHMSI HAOIIOACHUH,
M3MEPEHNN, DKCIIEPUMEHTOB

3.5 | HykneunoBbie Hyxnennoseie kucnorsl: JJTHKu PHK. PackpeiBaTh conep:xkaHue TEPMUHOB U
KUCHOThl. ATD Hyxkiieotuipl — MOHOMEpEI MOHSTHUH: IE30KCUPUOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCIIOT. CTpOEHHE U kucnota (JHK), pubonyknennoas
¢bynkuuu JJTHK. Ctpoenue u GpyHKImm kucnota (PHK), nykieorus,
PHK. AT®: crpoenue u HpyHKIIUU. MOJIMHYKJICOTUAHAS LICIIb
Jemoncmpayuu: (MOTMHYKAEOTHT), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpuk, ¢bynkuuu [JHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HaCJIEJICTBEHHON MH(OpMAIIUN ); BUIBI
Tabauyvl u cxemol: PHK (undopmanmrionnas, TpancrnoprHas,
«Hyxneunnossle kucnotsr; [JHK», pubocomanbHas); aaeHo3uHTpudocdar
«buocunres Oenkay, «CtpoeHue (AT®), makpospruyeckas CBs3b.
MOJIEKyJbl ATD». XapakTepu3nupoBaTh HYKJIEUHOBBIE
Obopyoosanue.: CBETOBOI MUKPOCKOIIL, KHCJIOThI KAK XUMUYECKHE COCTUHEHUS U
MUKpOIpenaparbl HOCHTEJIN HACIEACTBEHHOU
uHbOpMaIIUH.
OtmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKyJ HykJIenHoBBIX kuciot (JIHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTPOCHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEMHOBBIX
kucior, ATD
3.6 | Uctopus u MmeTobl [uTonorust — HayKa O KJIETKE. PackpsiBaTh coziepkaHuE TEPMUHOB U

W3y4YECHUs KIIETKHU.
Knerounas teopust

Knerounas teopus — npumep
B3aMMOJICUCTBHS UEH 1 PaKkToOB
B HAYYHOM TNO3HAHWHU.

IIOHSATHMN: KJIETKA, LIUTOJIOTHS;
PaCKpbIBaTh COEPIKAHUE MOJIOKEHUN
KJIETOYHOMN TEOPUH.
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Metoabl U3ydeHHs KIETKH.
Jemoncmpayuu:

Ilopmpemuoi.

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

M. Ilneitnen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MHUKpoOMpenapaThl paCTUTEIbHbIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpOdOTOrpapusiMu
KJIETOK, IIOJTy4EHHBIE C TOMOILBIO
CBETOBOTO U DJIEKTPOHHOI'O MHUKPOCKONA

[lepeuncnarh U XapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUCHHUS KIETKHU:
(IpUTOTOBIICHUE CPE3OB,

OKpallliBaHUe, MUKPOCKOIIMPOBAHUE,
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

3.7

Kierka
KaK I1eJIOCTHAas
JKMBasA CUCTEMA

KieTka kak 11e510cTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»xHas MeMOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUIbl KIeTOK:
A3YKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oco6eHHOCTH CTPOCHUS
MPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 0akrepuit. CTpoeHue
AYKapUOTHYECKON KJIeTKH. OCHOBHBIE
OTJIMYUS PACTUTEIBHOM, )KUBOTHOW U
rpuOHOM KeTKu. [ToBepXHOCTHBIE
CTPYKTYpbI — KIIETOYHAsI CTCHKA,
TJIMKOKAIUKC, UX (YHKIIUH.
[Ina3marnueckasiMeMOpana, ee CBOWCTBA

U (PYHKILIUU.

PackpriBaTh conepikaHue TEPMUHOB U
MOHATHH: KJIIETKH (3yKapHOTHIECKas,
MIPOKapHUOTHYECKAs ), ITIa3MaTHIECKas
MeMOpaHa (miazManeMma), TIIMKOKaIUKC,
TPAHCIIOPT BEIIeCTB (MTaCCUBHBIM,
aKTHBHBIN ), HIOUHUTO3 ((haromuTos,
MTUHOITUTO3), K30ITUTO3, KIETOYHAs
CTCHKA, HYKJICOU].

CpaBHuBaTh MeX11y OO0t
AYKapPUOTUYECKHUE U TIPOKAPUOTUICCKUE
KJICTKH; OTMEUYaTh CXOJCTBO M Pa3THIHS
B CTPOCHUH KJIETOK OaKTepuH,
’KUBOTHBIX, PACTCHUI U TPUOOB
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Jemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHUE
AYKapUOTUUYECKOU KIETKN», «CTpoeHue
KUBOTHOM KJIeTKn», «CTpoeHue
pacTUTENbHOU KIIeTKW», «CTpoeHue
IPOKAPUOTUYECKOMN KICTKUY.
Obopydosanue: CBETOBOM MUKPOCKOT,
MHUKpOIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBLHBIX KJIETOK

3.8

CrpoeHnue
YKapUOTHYECKOU
KJIETKH

[MuTonnasma u ee OpraHoOUIbI.
OnHOoMeMOpaHHbIE OPTaHOUIbI KIIETKH:
OIIC, anmapar ['onb1ku, TU30COMBL.
[TosmyaBTOHOMHBIE OPTraHOU/IbI KJIETKU:
MUTOXOHJIPUH, TIACTUBI.
[IpoucxoxieHne MUTOXOHAPUHN U
nnactua. Buael nnactum.
HememOpanHbie OpraHOU/IbI KJIETKHU:
pHUOOCOMBI, KJIETOYHBIA IIEHTP,
LHEHTPHUOJIN, PECHUYUKH, )KTYTUKH.
OyHKIUHA OPTraHOUJIOB KJIETKHU.
Bximrouenusi.

Snpo — perynsaTopHbIi HEHTP KIETKU.
Crtpoenue siapa: saepHas 000J04Ka,
KapuoIia3ma, XpOMaTHH, SAPBILIKO.

PackpriBath copepkaHue TEPMHUHOB H
MOHSTUH: IUTOIUIa3Ma, OPTaHOU/IBI,
sujorazmMarudeckasceTs (J11C),
anmapat ['oJb/Ku, TM30COMBI, BAKyOJIb,
MUTOXOHPHH, TUTACTHIBI (XJIOPOTUIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIN
1eHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIFOUCHHUS, PO, siAepHas
000J109Ka, KapuoIjia3Ma, XpOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 110 U300PAKEHUSIM U

Ha MUKpOIIpenaparax;
KJIACCU(DHUIIMPOBATH OPTaHOU/IBI
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Xpomocomel. Tpancnopt BemecTs

B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
AYKapUOTUYECKOU KIETKN», « CTpoeHUE
KUBOTHOM KJIETKN», « CTpOEHUE
PacTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKIY,
«CtpoeHue sapa KIETKI.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 2. «zyuenue
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpENnapaTax U UX OMHUCAHHE)

B 3aBHCHMOCTH OT OCOOEHHOCTEHN UX
CTpoeHus (0JTHOMEMOpaHHbIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OTUCHIBATh PYHKIIMH KaKIOTO
OpraHOMJIa B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHHUs], riepeiauul (yABOECHUE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIILIMS ) HACAEACTBEHHON
UH(GOpMaIIUU KIETKH.

[lepeuncriaTh ¥ ONUCHIBATH KOMIIOHEHTHI
A1pa U uX QyHKUIUY;

CxeMatnyHO U300paxxaTh CTPOEHUE
PaCTUTENBLHOU U )KUBOTHOM KJICTKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHHE
TPaHCIIOPTa BEILECTB B KIETKE

Htoro yacoB no teme 8

Tema 4. ’KuszHeaessiTeJIbHOCTH KJIETKH

4.1 | OOmeH BelecTs. 2 OOMeH BelecTB, WK METa00IH3M. PackpsiBaTh cojiepkaHue TEPMUHOB U
[ImacTrueckuii Accummiisanus (TIaCTUYECKU 0OMEH) MOHSATUHN: OOMEH BEIIECTB U
obmeH. DOTOCHHTES. U TUCCUMUJISIIUA (SHEPTeTUYECKUM IIpeBpaIleHue YHEPTUH (METa00IHN3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMWJISIITUS, TUTACTUYECKHUI OOMEH,
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npouecca Mmetadbonusma. Poiabs 3akoHOB
COXpaHEHUs BEIECTBA U HYHEPTUU

B MIOHUMaHUMU MeTaboau3Ma. TUIbl
oOMeHa BEIECTB: aBTOTPO(HBIN U
rereporpodHbiii. Ponas dhepmeHTOB
B 0OMEHE BEIIECTB U NPEBPALLECHUN
SHEpruu B kietke. DoTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddekTuBHOCTH POTOCUHTESA.
3HaueHue POTOCUHTE3A ISl )KU3HU
Ha 3emuie. BinusiHue ycioBuil cpeibl
Ha (OTOCHUHTE3 U CIIOCOOBI MTOBHIIIIEHUS
€ro MPOJYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHUE XEMOCUHTE3a
JUIS KM3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemwl: «XJIOPOILIACTY,
«DOoTOCUHTES»

JTUCCUMUJISIIIUS, SHEPTETUUECKHI 0OMEH,
dboTocunTe3, GoToNm3,
dbochopunupoBaHue, MEPEHOCUUK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MIPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BbIABIATH MPUYMHHO-CIIECTBEHHBIC
CBSI3M MEKTy MOTJIOIIEHNEM COTHEUHOU
AHEPTUU XJIOPOPHUIITIOM U CHHTE30M
Mosekyn ATO.

CpaBHUBATH UCXOHBIC BEIIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
IIPOTEKAHMS PEAKLIMI CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCHHTES.
OnenuBarh 3HaYeHHE (POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emile

4.2

DHEPreTUYeCKuii
oOMeH

DHepreTuuecKuii 0OMeH B KJIETKE.
Pacuienienue BeniecTs, BbIJCICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTarbl JHEPreTUIECKOTO OOMEHA.
['mukonus. bpoxeHnen ero BUbl.

PackppiBaTh copepkaHue TEPMHUHOB H
MOHSITUH: SHEPTETUUECKHUI OOMEH,
TJIUKOJIA3, MOJIOYHOKHUCIIOE OpOKECHHE,
CIIUPTOBOE OpOXKEHUE, OMOIOTUIECKOE
OKHUCJICHHUE, KJIECTOYHOE JBIXaHHE,
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Kucnopongnoe okucnenue, ninu
KJIETOUHOE AbiXxaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabauywvl u cxemvl: « TUNBITATAHUAY,
«Metabonuzm», «MUTOXOHAPUSY,
«OHEPTreTUYECKUi OOMEH

JTUCCUMIIIAIINS, (DEPMEHT.
XapakTepuzoBaTh 0OMEH BEILIECTB U
MpeBpalleHue YHEPTUH (MEeTad0IU3M)
KaK OJTHO X CBOMCTB KHBOTO.
[lepeuncnaTh 0COOCHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznmmuate TuIIEI 0OOMEHA BEIIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpoQHbBIH.

OnuceIBaTh 3TAIBI SHEPTETUUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIMN,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUH IIUKOJIN3A,
OpOKEeHUS, KJICTOYHOTO JABIXaHUS;
BBISIBIIATH MPUIMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TITUKOIN30M, KI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJEKYJT ATO.
CpaBHuBaTh 2QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOJIHOTO
ATAroB

4.3

buocunres Oenka

Peaknuy MaTpuyHOIro CUHTE3A.
I'enetnueckas nadopmanus u JJHK.
Peanuzanus renernueckon
uH(GOPMAITH B KJIETKE.

PackpbiBaTh conepxaHue TEPMUHOB
1 MOHATHUM: T€H, TCHETUYECKUHN KOJ,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPAHCIIAIMS, KOJIOH, aHTUKOJIOH,
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['eHeTnueckuit KO KETO CBOMCTBA.
TpaHckpunIMsa — MaTPUYHBIN CUHTES
PHK. Tpancmsmus — 6uocunres 6emnka.
Otanbl Tpancisaiuu. KogupoBanue
aMuHOKUCTOT. Poss pubocoms
OMocuHTE3€e OCJIKA.

Jemoncmpayuu:

Ilopmpemui: H.K. KonbLoB.

Tabauyet u cxemwvi: «Ctpoenue [JHK»,
«CtpoeHue U GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK»,
«["eHeTHYECKUM KOMIY.

Obopyodosanue: MOJIEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnms»,
«brocuHTEe3 OeIKa»

pubocoma, IleHTpaabHas A0rma,
MOJIEKYJIIpHasi OMOJIOTHS.

Onpenensats CBOWCTBA FTEHETUYECKOTO
KoJia (TPUILJIIETHOCTbh, OJTHO3HAYHOCTD,
BBIPOXKIECHHOCTh, YHUBEPCATBHOCTb,
HEIMEPEKPHIBAEMOCTb, HEITPEPHIBHOCTB ).
OnuckIBaTh ATaMbl peann3aluu
HaCJIeICTBEHHOU MH(OpMAIIK B KIIETKE.
CpaBHHBaTh peakUUyd MATPUIHOTO
cuntezamosiekyn PHK u Genka B kietke

4.4

Hexmnerounrie
(bOopMBI KUZHU —
BUPYCHI

Hexknerounsie hopMbI ’KU3HH — BUPYCHI.
Hcropust OTKPBITHS BUPYCOB

(. Y. IBanoBckwit). OcobeHHOCTH
CTPOCHUS 1 ’KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenuii,
KUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc nMMmyHoaeduimura
yenoBeka (BUY) — Bo3Oyautens CIT/a.
OOpartHast TpaHCKPUIIIIHS, peBEpTa3a u
unTerpasa. [Ipodpunaktuka
pacpocTpaHeHUsI BUPYCHBIX
3a00JIEBaHUN.

PackpriBaTh copepKaHre TEPMUHOB U
HOHSITUI: BUPYC, BUPYCOJIOTHSI, KAlICUJI,
O0akTepuodar, BUpyc UMMYyHOAEPUIIUTA
yenoseka (BMIY), OHKOT€HHBbIE BUPYCHI.
XapakTepu3oBaTh BUPYChI KaKk
HEKJIETOUHYIO (hOPMY KU3HH;
OCOOEHHOCTH CTPOCHHS U
YKU3HEIEATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOZE(PHUIINTA YETOBEKa; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
MO03aukn), bakrepuodar, BUY.
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Jemoncmpayuu:

lopmpemuwi: J1. 1. IBaHOBCKUH.
Tabauywvl u cxemwvl: «Bupyco»,
«bakrepuodarm»; «CrpoeHue u
KU3HEHHbIN Uk Bupyca CITIN 1a,
OakTepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MaruuTHast MOJI€Nb-anIuInKaus
«CTpoeHue KIETKN»

OO60CHOBBIBATh U COOJTIOJIATH MEPhI
PO IITAKTUKA PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIC, KETYTOTHO-
KHIIICYHBIC, KJICIEBON JHIIC(aINT,
BUY-undexrus)

Hrtoro yacoB no teme 6
Tema 5. PasMHOkeHHe W MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 | X KusHEHHBIN UK 1 Knerounslit MK, WK )KU3HEHHBIN UK | PackpbeiBaTh conepxaHue TEPMUHOB U

KJIETKU. [lenenue
KJIeTKH. MuTo3

kietku. Matepdaza u Mutos.
[Iporteccel, mpoTekaronue B uHTepdase.
Permukanus — peakiys MaTpUYIHOTO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIIONAHBIN U TarJIONJHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uTosMorn4eckKre OCHOBBI PA3MHOKEHUS
Y UHJMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. [[efleHne KJIETKU — MUTO3.
Craguu muto3a. IIpomecchr,
MIPOUCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. brnoornyeckuii CMbICII MUTO3A.
[Iporpammupyemast THOEb KIETKH —
aroIiTo3.

MOHSTUH: KIIETOYHBIN LUK, HHTep(da3a,
peayIUIMKALNS, XPOMOCOMa, KAPUOTHII,
raruIOUIHBIN, JUILIOUIHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHUTO3 €r0 cTaauu: mpodasa, meTadasa,
anagasa, Tenodasa.

OnuchIBaTh )KU3HEHHBINA [TUKI KJICTKH;
MEPEUYUCIIATh U XapaKTepU30BaTh
MepUO bl KJIETOUHOIO IUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHMBATH CTAIMM MUTO3A.

PaznuyaTh Ha MUKpoOITpenaparax
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Jemoncmpayuu:

Tabnuywl u cxemwvl: «KneTOUHBIN UK,
«Pemmukamusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHuTHas
MOJIeTb-anIuInKaus «JleneHrue KIeTKm;
moens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKporpemnapat «KapruokuHes B KiieTKax
KOpeIKa JIyKay.

Jlabopamopnbsie u npakmuueckue
pabomol:

Jlabopatopnas pabota Ne 3.
«HabmoneHrne MuTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOITpenaparax»

U PUCYHKaAX CTaauy MHUTO34A.
PaCKpLIBaTB OMOJOTHYECKHI CMBICIT
MHTO3a

5.2

DopMBbI
Pa3MHOYKEHUs
OpraHU3MOB

dopMbI pa3MHOXKEHUS OPTaHU3MOB:
OecroJsioe U MmojoBoe.

Busr 6ecronoro pa3MHOXKEHHUS:
JeJICHNEe HAABOE M TIOYKOBAHUE OJTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHue,
BETreTaTHBHOE PA3MHOKCHHE.
HckyccTBeHHOE KJIOHUPOBAHNE
OpraHU3MOB, €TI0 3HAUCHUE
JUTSICCIICKITU.

[TosioBOE pa3zMHOXKEHUE, ETOOTIINYUSA
0T 0ecIoJIoroO.

Jemoncmpayuu:

PackpeiBaTh conep:kaHue TEPMUHOB
Y MIOHATHUH: Pa3MHOKEHUE, KJIOH,
MOJIOBBIC KJIETKH (FaMeThl),
ANIEKIIETKA, CIIEPMATO30U, 3UT0Ta,
JIeJIeHUE Ha/IBOE, TOYKOBAHUE,
CHOPYJIALMS, (parMeHTalus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, OTIbIIICHHE,
JIBOMHOE OTUIOJOTBOPEHUE, MOJIOBBIE
KeJle3bl, CECMCHHUKH, SUTYHUKH,
OTUIOIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).

41




®denepanbhHas pabouast mporpamma | buosorust. 10—11 knaccel (6a30BbI YPOBEHB)

Tabauyvt u cxemvl: «DoOpMbI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lerenue kiuerku
OakTepumn», «BeretaTuBHOE
pa3sMHOXXEHUE pacTeHuiy, « CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0OCOOCHHOCTH

1 3Ha4YeHHe OECITOIOro 1 IMOJIOBOIO
Croco00B pa3MHOKEHUS.

Briaensars BUabsl 0econoro
Pa3MHOXEHUST; BBISIBIISITH B3AUMOCBSI3H
Mexay (opmamu u cnocodamu
Pa3MHOXKEHUS, U UX OMOJIOTMYECKUM
3HAYCHHUEM.

Bnaners npuémaMu BereTaTUBHOTO
Pa3MHOXKEHUS KyJIbTYPHBIX paCTCHUI
(Ha mpuMepe KOMHATHBIX).
XapaxkTepu3oBaTh MOJIOBbIE KIIETKU:
SUIEKIIETKHU, CIIEPMATO30HU/IbI;
BBISBJISATH OCOOCHHOCTH

HUXCTPOSHUS

53

Meiios

Meito3. Craguu meiiosa. [Iporeccsl,
IPOUCXOJIAIIME HA CTAIUSIX ME03a.
IToBenenue XxpoMOCOM B MeMNO3€.
Kpoccunrosep. bruosiornueckunii CMbICIT
Y 3HaYCHHE MENO03a.

Jemoncmpayuu:

Tabauywl u cxemvi: «JleneHne KICTKN,
«Menos».

Obopyoosanue: moaens JJHK;
MarHuTHast MOJIE/Tb-aNTITUKALUS
«Jlemenue KIETKN

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSTHUI: MEM03, KOHBbIOTallHs
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepu3zoBaTh MeH03 Kak Crioco0
KJICTOYHOTO ICJICHUST; ONTUCHIBATh MEHO03
MO CTaJIMsAM; CPAaBHUBATh CTAJIUN MeH03a
¥ MHUTO3A.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
pPacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | O6pazoBaHue u ["ameTorenes — mporiecc 00pa3oBaHUs PackpeiBaTh conep:xaHue TEPMUHOB U
pa3BUTHE MOJIOBBIX MIOJIOBBIX KJIETOK Y’KHBOTHBIX. ITOHATUI: TAMETOTEHE3, CIIEPMATOTCHE3,
KJIETOK. [TonoBekIe xene3bl: CEeMEHHUKHU 1 OOTE€HE3, CIIEPMATO30M I, aKPOCOMa,
OnnooTBOpEHME auyHuku. OOpa3oBaHNe U Pa3BUTHE AUIEKIIETKA, OJIAPHBIE TEIbLA.

IOJIOBBIX KJICTOK — raMeT (CIIepMAaTo30M I, | XapaKTepu30BaTh OCOOEHHOCTH
AULIEKIIETKA) — CIEPMATOT€HE3 U raMeToreHe3a y JKUBOTHBIX U €T0 CTA/INH;
ooreHe3. OCOOEHHOCTH CTPOCHUS IIOJIOBBIE KJIETKH )KUBOTHBIX U OIIMCHIBATH
SIMIEKIIETOK U CLIEPMATO30U/I0B. IIPOLIECC UX PA3BUTHUS.

OmnonotBopenue. [Taprenorenes. CpaBHUBATH CIIEPMATOTEHES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OINIOAOTBOPEHUE,

Tabnuywl u cxemvl: «IIpsiMoen HempsiMoe | OMOIOTHYECKOE 3HAYCHUE

pasButue», «l'amerorenes OIJTOAOTBOPCHUA

Yy MJIEKOTIUTAIOIINXH YEITOBEKA.

Obopyodosanue: monens MeTada3zHOM

XPOMOCOMBI, MUKPOCKOTI,

MHUKpornpenapatsl «CriepMaTo30U bl

MJICKOITUTAIOIET Oy, « SANIIeKIIeTKa

MJIEKOITUTAOILIETOY.

Jlabopamopnuvie u npakmuueckue

pabomot:

JlaGoparopHas padota Ne 4. «3yueHue

CTPOEHMUS MOJIOBBIX KJIETOK HA TOTOBBIX

MHUKpoMpenapaTax»

5.5 | UuauBuyansHOE NunuBuayanbpHOe pa3BuTHe (OHTOreHe3). | PackpbiBaTh coiep:KaHHe TEPMUHOB
pa3BUTHE OMOpHOHaAIBHOE pa3BUTHE Y TIOHSATUI: OHTOT'€HE3, IMOPUOTEHES,
OpPraHHU3MOB (aMOpHoTeHe3). DTaIbl SMOPUOHAILHOTO | 3UT0TA, ApoOJIeHue, 61aCTOMEpSI,

Pa3BUTHA Y ITO3BOHOYHLIX )KUBOTHBIX:

MopyJa, 6actyna, 6J1acTOIeb,
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TpoOJieHHE, TaCTPYJISAIINS, OpTaHOTCHE3.
[ToctomOpuoHanpHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, He TpsiMoe (JTMYMHOYHOE).
Bnusinue cpenbl Ha pa3BUTHE
OpraHu3MoB; (paKTOPhI, CTIOCOOHBIC
BBI3BIBaTh BPOKICHHBIE YPOJCTBA.

Poct u passutne pacrennii. OHTOreHe3
LBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHUSL.

Jemoncmpavyuu:

Tabauywvt u cxemor: «OCHOBHBIE CTAIUHN
oHTOTeHe3ay, «IIpsimoe u HempsiMoe
pa3BUTHEY, «J|BOMHOE OIIIOJOTBOPEHHUE
YIIBETKOBBIX PACTCHUI»

racTpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBICIIUCTKU: SKTOIEPMa,
Me30iepMa, SJHTOAEPMA;
MOCTAIMOPHOHAIBHOE PA3BUTHE: MPSMOE
U HeTIpsIMOe (JTMIMHOYHOE); MeTaMop(do3,
Meracrnopa, MUKpOCIIOpa, MbUIbIIEBOE
3€pHO, CIIEPMUU, 3aPO/JIbIIIEBBIA MEIIOK,
JIBOMHOE OTIJIOJIOTBOPEHUE.
OnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax v OMUCHIBAThH MPOIIECCHI,
MIPOUCXOISIIIINE HA KaXKIOM dTarle.
CpaBHUBATH IEPUOJIBI OHTOTEHE3A;
PSIMOE U HETIPAMOE (JIMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIITN YETIOBEKA U JPYTHX
XOP/IOBBIX.

OOBIICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTpHUIIATEIHLHOE BIUSHUE aJIKOTOJIS,
HUKOTHHA U APYTHX TEPATOTEHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeIoBeKa.

OnuceiBaTh MPOLECC ABOMHOTO
OTLIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHuit

HToro yacosB 1o Teme
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Tema 6. HaC.]IeI[CTBEHHOCTI) U UBSMECHYUBOCTH OPraHU3MoOB

6.1 | I'eneTuka — Hayka 1 [IpenmMer u 33724l TEHETUKH. PackpbiBaTh cofiep:kaHrue TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nuronorun u sSMOpHOIOTUN MOHSITUH: T€H, TEHOM, TeHOTHUII, ()EHOTHII,

Y U3MEHYHUBOCTU B CTAHOBJICHUM F€HETUKU. BKiaj XPOMOCOMBI, aJlJIeJIbHbIE TEHBI (AJIJIEN),
POCCUHCKUX U 3apyOEKHBIX YUCHBIX B TOMO3UT0Ta, T€TEPO3UTOTA,
pa3BUTHE TEHETUKU. MeTObl TCHETUKU JIOMUHAHTHBIM MpU3HAK (TEH),
(TMOPUAOTOTUYECKUA, PELECCUBHBIN NMpU3HAK (T€H), YuCcTas
UUTOT€HETUYECKHI, MOJIEKYISIPHO- JUHUS, THOPUIL.
TEHETUYECKUI). [lepeuncnsath 1 XapakTepU30BaTh
OCHOBHbBIE T€HETHYECKNE TTOHATHSI. METO/IbI TEHETUKU: TUOPUIOJIOTUUECKUM,
['eHeTnueckasi CHMBOJIHKA, [IUTOTE€HETUYECKUH, MOJICKYJISIPHO-
UCIIOJIb3yEMast B CXEMaX CKPEIIUBAHUN. | TeHETUYECKUI; JOMUHAHTHBIE U
Jemoncmpayuu: pelLeCCUBHBIE MPU3HAKU PACTCHUM 1
Ilopmpemuwi: I'. Mennens, T. Mopras, JKUBOTHBIX.
H. U. BaBunos, C. C. UeTBepukos, ITonp30BaTLCA TEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKON
Obopyoosanue.: MOJENb- alITUTUKALUS JUIS1 3aITUCU TEHOTUITUYECKUX CXEM
«MoHOTHOPUTHOE CKpEITUBAHHUE, CKpELIMBaHUS
repOapuii «I'opox MoceBHON»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIEIOBAHUS PackpsIBaTh coliepkaHuEe TEPMUHOB

HaCJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHbIC Y TIOHSATHUI: MOHOTHOPUTHOE

IIPU3HAKOB. I'. Menaenem. MoHoruOpuHoe CKpelniuBanue, (eHOTUITMYECKHE

MonorubpuaHoe CKpelIuBaHue. 3aK0OHeTMHO00pa3us IPYIIbI, THOPUIOIOTUUECCKUNA METO/I,

CKpEIIMBaHNE rUOPUIOB MEPBOTO MoKoJieHus. [IpaBuiio | YUCThIC TUHUU, JTOMUHUPOBAHUE TEHOB

AOMHWHHUPOBAHMA. 3akoH PaCICIIICHHUA
IIPHU3HAKOB. ['mmoTtes3a 4YnucTOoThI ramerT.
ITonHoen HemoJiHOE AOMHWHHUPOBAHKUC.

(TmoJiHOE, HETIOIHOE ), paclIeIIeHHe
B MIOTOMCTBE.
OnuceIBaTh METOIHUKY TTPOBEICHUS
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Jemoncmpayuu:

lopmpemuwi: I'. MeHenb.

Tabauyvt u cxemvi: «MoHOTHOPUTHOE
CKPEILUBAHUE U €r0 IUTOT€HETUYECKAs
OCHOBa», «3aKOH pPAaCILIEIUICHUS U €TO
HUTOr€HETUYECKAs! OCHOBAY», «3aKOH
YUCTOTHI TAMET.

ObopyoosaHue:

MOJIeTU-anTIuKauu « MOHOTMOpUIHOE
CKpeluBaHuey, «HenomnHoe
JTOMHHHUPOBaHUE», repoapuid «I'opox
IIOCEBHOW»

I'. MeneneMonsITOB 110 N3YUYECHUIO
HACJIeI0BaHUSI OJIHOM Mapbl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackppiBaTh copepkaHre 3aKOHOB
eauHo00pa3usi THOPHUJIOB IMEPBOTO
MOKOJICHUS ¥ 3aKOHA PACILICTUICHHUS.
OOBIICHATH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXEMBl MOHOTHOPHTHOTO
CKpENIMBaHUs, OOBICHITH €TO
[IUTOJIOTHYECKHE OCHOBHI M pelIaTh
TeHETHUYECKHUE 3a]1a4uu

Ha MOHOTHMOPHUHOE CKpPEIMBaHUE

6.3

Jurundpuanoe
CKpEIlIUBaHUE.
3aKOH HE3aBUCUMOT'O
HacJIeJOBaHU
MIPU3HAKOB

JurnOpuaHoe CKpeluBaHue. 3aKoOH
HE3aBUCHMOTO HAcle0BaHUs
npu3HaKoB. [[uToreneTnueckre OCHOBBI
JTUTUOPUTHOTO CKPELIUBaHUS.
AHaIM3MpyroLee CKPEeIMBaHuE.
Hcnonb30BaHne aHaTM3UPYIOLIETO
CKPEIIMBAHUS JUIsl ONPECIICHUS
T€HOTHIIa OCOOU.

Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyvt u cxemwvl: «JIurudpuanoe
ckpemuBanuey, «Llutonornueckue
OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHHSI .
Obopyodosanue.: MOJENb- allTUTAKAIIS
«JlurubpuIHOE CKpEIMBAHUEY

PackpriBaTh conepkaHue TEPMUHOB U
MOHATHUM: TUTHOPUIHOE CKpEIIUBaHNUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OmnwuceiBaTh ONBITH I'. MeHaens

110 U3YYEHUIO HACJICIOBAHMS JBYX Nap
MPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpriBaTh copepkaHue 3aKOHa
HE3aBUCUMOTOHACJIEJOBAHUS TPU3HAKOB.
[IpuMeHATh MATEMATUYECKUI pacyeT
C TIOMOUIBIO METOJA MEPEMHOKECHUS
BEPOSITHOCTEW M 3aIMCh C MOMOIIBIO
(hEHOTUITMYECKUX PAJUKATIOB
paclIeIUIeHUs] PU3HAKOB Y TOTOMKOB
1o ()EHOTHITY U T€HOTHUITY.

3anuceIBaTh CXEMBbI I[I/IFI/I6pI/II[HOFO
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CKpeNIMBaHus, OOBICHSITH €TO
IUTOJIOTUYECKHAE OCHOBBI U PEIIATH
reHEeTUYECKHUE 3a7a4 Ha TUTHOPUTHOE
CKpCILINBAHUE

6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CuenyieHHOE HaclleJOBaHUE TPU3HAKOB.
Pa6ora T. Moprana no cuerieHHOMY
HacleqoBaHuIo reHoB. Hapyienue
CLICTIJICHUSI TCHOB B PE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOPUs
HACJIEACTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabauysl u cxemol: «Meno3»,
«I"'eHeTH4eCKHE KapThl paCTEHUN,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBUE alJIeIbHBIX T€HOB)Y).
Obopyodosanue.: MUKpOIIpenapat
«po3oduna» (Hopma, MyTartuu GopmsI
KPBUIBEB U OKPACKU TE€Ja), MUKPOCKOIIL,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOM.

Jlabopamopnvie u npakmuuecxkue
paoomot:

Jlabopatopnas pabota Ne 5. «3yuenue
pe3yJbTaTOB MOHOTUOPHUIHOTO

U JUTHOPUTHOTO CKPEIIUBaHUS

PackpsIBaTh cofepkaHie TEPMUHOB U
MOHATHN: CLEIUICHHOE HAaCJEA0BaHUE
IPU3HAKOB, PEKOMOMHALINSI T€HOB,
TF€HETUYECKUE KAPThl XPOMOCOM,
MOpraHHu/aA.

Ha3sIBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOM TEOPUHU
HacneacTseHHocTH 1. Moprana;
pacKpbIBaTh COJEpKaHUE pabOTHI

T. Moprana 1o CuerieHHOMY
HACJIEIOBAHUIO T€HOB U PUYUHBI
HapyILIEHUs CUEIUIEHUS MEXK]1y TeHAMH.
3anuchIBaTh CXEMbI CKPELIMBAHUS

IIPU CLICTUIEHHOM HacCJIeI0BaHUH,
OOBSACHSATH NPUUMHBI PEKOMOMHAIIUU
T€HOB, OIIPENEIATh YUCIIO TPy
CLEIUICHHS T€HOB; PEIIATh TEHETUYECKHE
34141 HA CLIETUIEHHOE HACJIEeA0BaHUE
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y Ap030(HIIbI HA TOTOBBIX

MHKpOIpenapaTax»

6.5 | I'eneTuka nona. I'enetuka noma. XpoMoCOMHOE PackpsiBaTh cojiepkaHuE TEPMUHOB U
HacnengoBanue ONpEeEIICHHUE M0JIa. AYyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HaboD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBIL. | 'OMOTraMeTHBIE U | AYTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CUEIJICHHBIX C I10JIOM rE€TEPOraMeTHbIE OPTraHU3MBI. TOMOTaMETHBIN 0JI, TETEPOraMETHbIN

Hacnenosanue npus3HakoB, CUEIUIEHHBIX | MOJI, CLIETUIEHHOE € TI0JIOM HACJIEA0BaHUE
C TIOJIOM. ITPU3HAKOB.
Jemoncmpayuu: OOBIACHATH HUTOJIOTHYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3MA OIIPEIECIICHUS
H.N. BaBuios. 110J1a y pa3JIMYHbIX OPraHU3MOB.
Tabauysl u cxemol: «I eHETHKA MOTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BaHUA, HACJICIOBAHUS PU3HAKOB, CIIEIIJICHHBIX
CLIETIEHHOTO C IMOJI0M», «KaprnoTuribl Y HE CLEIUICHHBIX CO0JIOM. Pemarth
YEJIOBEKA U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIETOBAHNE
CUEIJICHHBIX C TIOJIOM IPU3HAKOB

6.6 | I3MeHUYHUBOCTS. N3menunBOCTh. BUabl ”3MEHYMBOCTH: PackpsIBaTh coliepkaHuE TEPMUHOB U
HenacnencrBennas HEHACJIEACTBEHHAS U HACIIEACTBEHHAS. MOHSTUI: U3MEHYUBOCTb,

W3MEHYHBOCTh Pousb cpenbl B HEHACIIEACTBEHHOM HacJIeACTBCHHAsI N3MECHUYMBOCTb,

U3MEHUYMBOCTU. XapaKTEePUCTHUKA
MOAU(UKAITMOHHONW U3MEHYHBOCTH.
BapuannonHubii psig v BapualmoHHast
KpuBas. Hopma peakuuu npusHaka.
KonuuecTBeHHBIE U KAUSCTBEHHBIC
MPU3HAKU U X HOpMA PEAKIIUH.
CaoiicTBaMO M (PUKAIIMOHHOMN
M3MEHYNBOCTH.

HEHACJEICTBEHHAsI U3MEHYNUBOCTD,
MOAU(PUKAIIMOHHAS U3MEHYHBOCTD,
BapUaIllMOHHBINA PsiJl, BApHAHTA,
BapHaIlMOHHAsT KpHBas, MpPU3HAK,
HOpMa PEaKINK, KOJUICCTBEHHBIC U
Ka4eCTBECHHBIC ITPHU3HAKH.
KiraccudgummpoBaTh BUIBI
W3MEHYMBOCTH U BBIABIATH UX
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Jemoncmpayuu:

Tabauywvl u cxemol.: «Bugpl
U3MEHUYUBOCTIY, «MoaudukanuoHHas
U3MEHYUBOCTHY.

Jlabopamophbsie u npakmuueckue
pabomol:

Jlabopatopnas pabota Ne 6. «3yduenue
MOJIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO Psijia U
BapUALIMOHHON KPHUBON»

OHOJIOTHYECKUE OCOOEHHOCTH.
Ilepeuncnars cBOMCTBA
MOAN(PUKAIMMOHHON N3MEHUYNBOCTH U

OOBSCHATH €€ 3HaUEHUE /I OPTaHNU3MOB.

Pa3nnyaTe KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIC ITPU3HAKH; CTPOUTH
BAPHUALIMOHHBIN PsiJI, BAPUALTMOHHYIO
KPUBYIO, BBIYUCIIATH CPEIHEE 3HAUCHUE
IIPU3HAKA

6.7

Hacnencrsennasa
W3MEHYHBOCTH

HacnencrBenHast, uiny reHoTUnIM4YecKast
M3MeHYMBOCTh. KoMOMHaTHBHAsS
U3MEHUYMBOCTh. Meno3 U 1ToJI0BoM
MPOIECC — OCHOBA KOMOUHATUBHOM
U3MEHUYMBOCTU. MyTalnoHHas
VU3MEHYNBOCTbD.

Knaccudukanus mytanmii: TeHHbIE,
XPOMOCOMHBIE€, TEHOMHBIE.
YacroTa u npU4YUHBI MyTalWN.
Myrtarennbie (haKkTOpBHI.

3aKOH F'OMOJIOTHYECKHUX PSIOB

B HACJIEJCTBEHHOW N3MEHYMUBOCTH
H. 1. Basunosa. BHesnepHas
HACJICICTBEHHOCTh U U3MEHYUBOCTb.
Jemoncmpavyuu:

Ilopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpriBaTh conepkaHue TEpPMUHOB U
MIOHSATHI: HAacIeACTBCHHAs
W3MEHYUBOCTh, KOMOMHATHUBHAS
M3MEHYMBOCTb, MyTallHOHHAS
W3MEHYUBOCTh, MyTaHT, MYTAIUU:
T€HHBIE, XPOMOCOMHBIE€, T€HOMHBIC;

MOJIMIIION AU, aHCYIIIION AU, MyTarCHEBI.

XapakTepu3oBaTh HACIEICTBEHHYIO
W3MEHYMBOCTD; OPMYIUPOBATH 3aKOH
TOMOJIOTMYECKUX PSIIOB

B HACJICICTBEHHON N3MEHYMBOCTH

H. 1. BaBuiioBa u 00BSICHSITE €T0
3Ha4YCHUE Il OUOJIOTUM U CEJICKIIUH.
KinaccudunmpoBaTh MyTaluu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
[IPUMEPBI MyTaLUM.

OOBSACHITH TPUYUHBI BOSHUKHOBEHUS
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U3MCHYUBOCTHY.
Obopydosanue: MUKPOCKOII,
MUKponpemnapar «/[po3oduira» (Hopma,
MyTaru GOpMbI KPBLUTEEB U OKpacKa
TeJa); KOMHATHBIE PACTCHHSI C TIECTPOM
OKpPacKOH JINCTHEB.

Jlabopamopnuie u npakmuueckue
pabomol:

JlaGoparopHas padota Ne 7. « AHalu3
MyTaIi y 1po30(uiIbl Ha TOTOBBIX
MUKpOITpenapaTax»

MyTalui, poJib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUJbI MyTalluii; BBISBIATD
MIPUYUHBI HACIIEICTBEHHOM
W3MEHYMBOCTH, UCTOYHHUKH MyTareHOB
B OKpYyXaroleil cpene (KOCBEHHO).
XapakTepru30oBaTh BHESAIECPHYIO
HACJICICTBEHHOCTh M U3MEHUHUBOCTD

6.8

['eneTuka yegoBeka

I'enernka yenoseka. Kapuorun
YeJIOBEKA.

OCHOBHEBIC METO/IBI TCHETHUKH UEIIOBCKA:
IreHEeaJIOTUUCCKHI, OJIU3HEI[OBBIN,
IIUTOTCHETHYCCKHUHM, OMOXUMUYECKUI,
MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpemeHHOe Onpeie/ICHUE TeHOTHTIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITMPOBAHUE, B TOM UYHCIIE

¢ nomMoiwto ITIIP-ananu3a.
Hacnencrsenusie 3a00eBaHus
YyeJIOBeKa: TCHHBIC 00JIC3HU, O0JIC3HU

C HacJIeACTBEHHOU
MIPEIPaACIIONIOKEHHOCThIO, XPOMOCOMHBIEC
0one3un. CoMaTHUECKUE U
TE€HEPATUBHBIE MYyTallUH.

PackpbIBaTh cosiepkaHUE TEPMUHOB U
ITOHATHN: KAPUOTUII YEIOBEKA,
LUTOT€HETUYECKUIN METO/I,
reHeaJorHuecKuii METo1, pOJOCIOBHbIE,
OJIM3HELOBBIA METO1, HACJIECTBEHHbIE
0omne3Hu: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPacoI0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-T€HETUYECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnarb 0COOEHHOCTH U3yUEHHUS
TeHETHKHU YeJIOBEKa; MPUBOJIUTD
pUMEPbI HACJIEICTBEHHBIX O0JIe3HeN
YeJIOBEKA, XapaKTepU30BaTh METObI X
npodUIaKTUKHU; 000CHOBBIBATH 3HAUEHHUE
MEINKO-TEHETHYECKOT O
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CrBonoBbie KneTKU. [I[puHIMIIBI
3I0POBOTO 00pasa JKU3HU, TUaTHOCTHKH,
PO IITAKTUKA U JICYCHUS TCHETUICCKUX
OoJie3Hel. MeIuKO-TeHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIUIIMHCKON T€HETUKHU

B IIPEOTBPAIICHUH U JICUEHUHU
TeHETUYECKUX 3a00JIEBaHUI YeJIOBEKA.
JHemoncmpavyuu:

Tabauuwvl u cxemst: «HacmenoBanue
pesyc-baktopay, «l eHeTuka rpymnmn
KPOBW.

Jlabopamopnwie u npakmuueckue
pabomol:

[TpakTuueckas padora Ne 2.
«CocraByieHUE U aHAJIN3 POIOCITOBHBIX
YEJIOBEKa

KOHCYJIbTUPOBAHHSL.
BhIsSBISTE ¥ CpaBHUBATH MEXKY COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIC IPU3HAKH
4eJI0BeKa.

CocTaBisATh U AHAIM3UPOBATH
POZIOCIIOBHBIE YeJIOBEKA

Hroro yacos no teme 8

Tema 7. Cejiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Ceneknus Kak HayKa 1 Cenexknuust Kak HayKa U IpoILiecc. PackpriBaTh conep:kaHue TEPMUHOB
U TIpOILIECC 3apOKACHHUE CEJIEKIIMYA U JOMECTUKALUA. | M MIOHATHIA: CEJICKIHUs, COPT, TOPO/Ia,

VYuenne H. 1. BaBuioBa o neHrpax
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHH.

[{eHTpbI IPOUCXOKIECHNS JOMALTHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

HITaMM, JOMECTUKALus, WIN
OJIOMAIIHUBAHUE, IIEHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KyJBTYPHBIX PACTCHUN U
’KUBOTHBIX, THOPHIN3AIIHSA,
MCKYCCTBEHHBIN OTOOP.
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Jemoncmpayuu:

llopmpemuvi: H. 1. BaBumnos.
Tabauywl u cxemol: kapta «LleHTpbI
MHOT000PAa3Ms v MPOUCXOKICHUS
KyJbTYpHBIXpacTeHu», «Ilopoas
JIOMAIITHAX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTECHUI.
Obopyoosanue.: MyJSIKH TUIOI0B U
KOPHEIUIOA0B TUKUX (popM u
KyJbTYPHBIX COPTOB PacCTCHUMH;
repOapuii «CeabCKOX035UCTBEHHbIE
pacTCHHS

Ha3biBaTh 1 cCpaBHUBATh OCHOBHBIE
ATaIlbl Pa3BUTHSI CENICKIIUH.

Nznararte yuenue H. 1. BaBuiosa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pPAcCTEHHII; pa3auvaTh UEHTPHI HA KapTe
MHpA, CBSI3bIBATH UX MECTOIOJIOKEHHE
C 0YaraMu BO3HUKHOBEHUS IPEBHEUIITNX
ABUJIN3ALIUN.

CpaBHHBATh copTa KyJIbTYPHBIX
pPacTeHHI1, MOPOAbl JOMAITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh poib CENEKIUU

B 00€CTIIEYeHUH TTPOIOBOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

MeTtonasl
JIOCTHIKCHUS
CEJIEKIIUH PACTEHUI
U JKUBOTHBIX

CoBpeMEHHBIE METO/IbI CEJIEKIUU.
MaccoBblii 1 UHANBUAYAIbHBINA OTOOPHI
B CEJICKLIUU PACTEHUN U JKUBOTHBIX.
Ouenka 3KkcTepbepa.
biM3KOpOACTBEHHOE CKPEIIMBAHNE —
uHOpuANHT. Yucrast TuHuS.
CkpelnBaHue YUCTHIX JTUHUM.
I'ereposuc, wiu rubpuaHas cuia.
HepoacrBennoe ckpelmnBanue —
ayTopunuur. OtaanéHHas
ruopuaAN3aLus U €€ yCIeXH.
HckyccTBEHHBIN MyTareHes U MOJIyYeHUe
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKINN

PackpwiBath copepkaHue TEPMUHOB U
MOHSITUI: UCKYCCTBEHHBIN 0TOOP,
MaCCOBBIM 0TOOP, MHIUBUIYAJIbHBIN
0TOOp, IKCTEPhEP, OIMZKOPOJICTBEHHOE
CKpEILUBaHUE, YUCTasl JTUHUSL, TETEPO3UC,
HEPOJICTBEHHOE CKPEIIUBAHUE,
MCKYCCTBEHHBI MyTareHes,
nosrionibl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT0 0TOOpa (MaccoBOTO U
WHIUBUTyaJIbHOTO), BUIBI
rudpuan3anun (OJIU3KOPOICTBEHHON 1
OT/IAJICHHOM ), CITIOCOOBI MOTYyYEHUS
MOJIUTIOUOB.
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paCTEeHMM, )KUBOTHBIX
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

llopmpemuwi: . B. Muuypum,

I'. JI. Kapneuenko, M. ®@. 1BaHoB.
Tabauywl u cxemol: «OTHATCHHAS
rubpuan3zanus», «PadboTtel akageMuka
M. @. NBaHoBay, «Ilomumnmongusy.
Obopyoosanue.: MyJSIKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJIbTYPHBIX COPTOB PACTEHUH.
Jlabopamophsie u npakmuueckue
pabomol:

Oxckypeusi «OCHOBHBIE METO/IBI U
JNOCTUKEHUS CEJIEKIINN PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO epmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETUTUYHOE XO3SIMCTBO)

[IpuBOINTH MPUMEPHI TOCTHKEHUN
CEJICKLIMU PACTEHUN U KUBOTHBIX

7.3

buorexnonorusa
KaK OTpaclib
MPOM3BO/ICTBA

buorexHnonorus KakK 0oTpaciib
poOu3BOACTBA. [ eHHast MHXKEHEpU4.
Otansl co3nanus pekomounantHo [JHK
Y TPAHCTEHHBIX OpraHu3MoB. KiierouHnas
urxeHepus. KietouHnble KyJIbTyphl.
MUKpPOKIIOHATBHOE PAa3MHOXKEHHE
pacrenunii. KnonupoBanue
BBICOKOIIPOTYKTUBHBIX

PackpriBaTh conep:xkaHue TEPMUHOB U
HNOHSTUN: OMOTEXHOJIOT s, KJIETOYHAs
VH)XEHEpUsl, TCHHAsUHKEHEPHUs,
KJIOHUPOBAaHUE, TPAHCTCHHbBIE
opranusmbl, MO (reHeTuuecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpPAacib IPOU3BOACTBA, OCHOBHBIE
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CEIBbCKOXO03SMCTBECHHBIX OPraHu3MoOB.

DKOJIOTHYECKHE U ATUUECKUE MPOOIIEMBI.

I'MO — reneTuuecku
MOU(UITIPOBAHHBIE OPTaHU3MBI.
JHemoncmpayuu:

Tabnuywvl u cxemol: «OOBEKTHI
OmoTexHOJOTHNY, «KneTounsle
KYJBTYPbI U KIOHUPOBAHUEY,
«KoHcTpynpoBaHuer MepeHoc reHoB,
XPOMOCOM

JOCTHKCHU OMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIIIJIICHHOCTH, CCIILCKOI'O XO3S1CTBa

Y ME/IUIIUHBI.
[TepeuncisiTh U XapaKTEPH30BaTh
OCHOBHBIEMETOJIBI M JIOCTHIKCHUS
OMOMHKEHEPHUH.

OOCyXIaTh SKOJOTHUYECKHUE U
ATUYECKHUE aCTICKThI HEKOTOPBIX
HWCCIIEeN0BAaHUN B 00J1acTH
OMOoTeXHOJIOTHH (KJIOHUPOBAHUS,
HCKYCCTBEHHOIO OIUIOJIOTBOPEHUS,
HAIPaBJICHHOTO W3MCHCHHS F'eHOMA 1
CO3/IaHUS TPAHCTEHHBIX OPTaHN3MOB)

HToro yacos 110 Teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [IporpammHoOe copepKaHue
n/m 9acoB 00yYarommxcst
y4eOHOTO0 IpeameTa

Tema 1. DBoJIIOLMOHHAA OHOJIOTHSA

1.1

OBOJIIOLMS U METO/BI
€€ U3y4eHUs

1

[IpeanochbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHON TEOPUU. DBOJIIOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTHUH.
Bimstnue 3BOIIOIMOHHON TEOPUH

Ha pa3BUTUE OMOJIOTUU U APYTHUXHAYK.
CBuETENBCTBA SBOJIOLUU.
[laneoHTONOrNYECKHE:
IIOCJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B I1aJICOHTOJIOTUYECKOM JIETOIIUCH,
nepexoaHbie POpPMBI.
buoreorpapuyeckue: cXoAcTBO U
paznuune payH udaop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTMUECKHE: CXOICTBA
U pa3nnyusi SMOPUOHOB Pa3HbIX BUIOB
MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIMMEHTApHbIE OpraHbl, aTABU3MBI.
MonekynsipHO-OnOXUMHYECKHE:
CXOJCTBO MEXAHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX

PackpriBath conmepkaHre TEPMUHOB U
TIOHSTUI: IBOJTIOIHS, TIEPEXOTHBIE
bopmbl, GPUITOTEHETUYECKUE PSIIBI,
BU/IBI-DHJICMHUKH, BUBI-PEITUKTHI,
3aKOH 3apO/IbIIIIEBOr0 CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, py/IUMEHTAPHBIC OPTaHBI,
aTaBU3MBI.

[lepeuncnaTh OCHOBHBIE ATAIbI PA3BUTHS
ABOJIFOLIUOHHOMN TEOPUHU.
XapaKTepru30BaTh CBUIACTCIIBCTBA
HBOJTIOIMU: TTAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOIOTHICCKHE, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYJISIPHO-
OMOXHUMHUYECKHE.

[IpuBOANTE TIPUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MoB, PUIOTCHETHICCKUX
PSIOB.

[TpuBoauTh (HOPMYITUPOBKH 3aKOHOB
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MeTa00INYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, X. b. Jlamapxk,
Y. Japsun, B. O. KoBanesckuii,

K. M. bap, D. I'ekkenb, @. Mroiep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3emJie,
penbedHbie TAOTUIIBI «3apOIBIIIH
MTO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: buoreorpapuyeckas
KapTa MUpa; KouieKuus: «Popmbl
COXPAHHOCTHU MCKOIAeMbIX JKUBOTHBIX U
pacTeHHMi»; BIaXKHbIE MPEnapaThl
«Pa3BuTue Hacekomoro», «Pa3purtue
JISITYLLKID

OHMOT€HETUUECKOIO U 34pOAbIIICBOTO
CcXoAacTBa

1.2

Uctopus passutus
MPEICTABICHU I
00 PBOJIOIUH

OposmonmonHas teopus Y. /lapBuHa.
[IpeanocbuUIKM BOBHUKHOBEHUS
JapBUHU3Ma. [[BHKyIIME CHIIBI
ABOJIIOLIMM BUIOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS U3MEHUYUBOCTD,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOO0D).
CuHTteTnyeckasi TeOpHsi BOITIOLUN

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATHI: CUCTEMAaTHUKa, €CTECTBEHHBIM
Y UCKYCCTBEHHBIH OTOOD.
XapakTepu30BaTh OCHOBHBIE
ABOJIIOILIMOHHBIC UJICH, KOHLICTILNU 1
TEOpUM; CPAaBHUBATH B3TJISAbIHA BUJ U
spomonuio K. JIunues, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHSATH MPUHIIUTIBI
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(CTD) u e€ OCHOBHBICTIONOKEHUSI.
Hemoncmpayuu:

lopmpemuwi: K. JIluanen, XK. b. Jlamapk,
Y. [dapBuH.

Tabauyvt u cxemor: «llomymnsiumy,
«Kapra-cxema mapiipyTa myTelnecTBUs
Y. apBunay, «®@opmbl 60pbObI

3a CylIECTBOBAaHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pasue cCopToB
pacteHuity, «MHorooopasue mopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJCPKAHUE U
3HAYEHUE FBOJIOLMOHHON KOHIIENIUN
K. b. Jlamapxka.

OneHnBaTh €CTECTBEHHO-HAYUYHbBIC U
COLMAJIbHO-OKOHOMHUYECKHUE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOJIFOLIMOHHOMN Teopun Y. JlapBuHa.
PackpsiBaTh coepkanre 3BOTOIUMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPENCIIEHHYIO U ONPEACTIEHHYIO
M3MEHUYUBOCTh, €CTECTBEHHBIN U
HCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
34 CYILLIECTBOBAHHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopuu dBotonuu (CTI) u 0ObACHATDH
e 3HaueHue JUISIOMONIOTHH

1.3

Bun: xpurepun u
CTPYKTYpa.
[Tomynsiuys kak Kak
JJIeMEHTapHas
€IUHNLIA BUAA

MuxkposBomronus. [lomymnsamus kak
€MHULIABUIA U IBOIIOLIUH.
Hemoncmpayuu:

Tabauywl u cxemol.: «llomymsmy,
«MyTalmoHHass U3MEHYHUBOCTbBY.
ObopyoosaHue: MUKPOCKOTI,
MuKpomnpenapat «Jlpozoduna» (Hopma,
MyTaru (OPMBIKPBUTEEB U OKPACKH
Tena), MoJenb-anmiukanus «llepexkpéct
XPOMOCOMY.

PackpeiBaTh cojep)kaHre TEPMHUHOB U
TTOHSATHI: MUKPOIBOJTIOIIHSI, BT,
KPUTEPHUH BUJA, apeal, TOMYJISIus,
reHooHI, MyTaIliyi, KOMOWMHAITUN
TEHOB.

XapakTepr3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYCCKYIO SUHUITY H
I[EJIOCTHYIO OUOJIOTHYECKYIO CUCTEMY.
Boeimensats kpuTepun Buaa
(Mopdonornueckuii, GU3NOIOTHICSCKUH,

57




®denepanbhHas pabouast mporpamma | buosorust. 10—11 knaccel (6a30BbI YPOBEHB)

Jlabopamopnsle u npakmuueckue
paoomoi:

JlaGoparopnas padora Ne 1. «CpaBHeHuHE
BUJIOB 110 MOP(OIOTHIECKOMY
KPUTEPHUIO»

OMOXUMHYECKUH, TEHETUUECKUM,
HKOJIOTUYECKUH, TeorpaduuecKuii) u
MPUMEHSITh KPUTEPUH JIJIsI ONTUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJIALNIO KakK
CTPYKTYPHYIOEAUHUILY BUJIA U
SBOJIIOIUH.

OnuceIBaTh NOMYJISAIMEIO IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 | ABmxKyIiue Cuibl JBroxkyuie cuibl (pakTopsl)3Boiounn | PackpbeiBaTh cofepxaHue TEPMUHOB U
(a11emMeHTapHbIE BHJIOB B IpUpoJe. MyTallmOHHBIN MOHSATUI: KOMOMHATUBHAS
(baKkTOpBI) IBOIIOLUU IPOLECC 1 KOMOMHATUBHAs U3MEHYHUBOCTh, MyTalllN, MyTallMOHHBIN
WU3MEHYHMBOCTD. [[0NyJIAIIMOHHBIE BOJIHBI | IPOLIECC, MOMYJIALMOHHBIE BOJIHBI,
u apeid renoB. M3omsmus u murpanuus. | Apeild reHoB, U30JIALMS, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHBIC
Tabauyvl u cxemul. «/IBUXKyMe CUIIBI (akTOpbI 3BOIIOLUU: MYTAallUOHHBIN
DBOJIFOLII npouecc, KOMOMHATUBHAs
WU3MEHYHUBOCTbD, ITOIYJISILIUOHHBIE BOJIHBI,
npeiid reHoB, N30JISILHSL, MUTPALIKSL.
YcranaBauMBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U PE3yJIbTaTOM JEeHCTBUS
JBIKYIIMX CUJ (3JIEMEHTAPHBIX
(haKTOPOR) ABOJIOIIUU
1.5 | EctectBenHsbIit 0TOOD EctecTBeHHbI 0TOOp — HanpaBsitomuil | PackpeiBaTh conepxaHue TEPMUHOB U

1 ero GopMbl

(bakTOp PBOJIOIIHH.
dopMBbI ecTeCTBEHHOT00TOOpA.

MOHSATUM: €CTECTBEHHBIN 0TOOpP, OOpHOa
3a CyIIIECTBOBaHHUE.
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JHemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
ot6op», «boprda 3a CyIecCTBOBAHUE)

OnuceiBaTh MEXaHU3M JICUCTBUSA
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTb POPMBbI €CTECTBEHHOTO
otbopa (IBWXYIINUN, CTAOMIM3UPYIOLTUH,
JTU3PYIITUBHBIN)  CPAaBHUBATH X MEXKIY
CO0OH.

XapaxkTepus3oBatb 60pb0y

3a CyILIECTBOBAaHUE U CPAaBHUBATH €€
BHJIBI (MEKBHIOBAs, BHYTPUBHUIOBAS,
00pprOa c HeOIaroNnpUATHEIMU
(dbakTopamMu BHEUTHEHN Cpe/Ibl)

1.6

Pesynbrarsr
ABOJTIOIIHH:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUJI000pa30BaHUE

[IprcnocoOaeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3Boironuu. [Ipumepsr
MPUCIIOCOOJICHUH Y OPraHU3MOB.
ApomMopdo3bl 1 U0 AN TAIAH.
Buau BunooOpazoBaHue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHUJ1000pa30BaHus: reorpauieckoe,
IKOJIOTUIECKOE.

Jemoncmpayuu:

Tabauywl u cxemol:
«[IprcmocobIeHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BunooOpa3oBaHue»,
«IKOJIOTUYECKOE BUI000Pa30BaHUE.
Obopyoosarue:

KoJutekius «[Ipumepsl 3aMTHBIX
IPUCIIOCOOICHUN Y )KUBOTHBIXY,

PackpeiBaTh copepkaHne TEPMHUHOB U
MOHSATUM: TPUCTIOCOOJICHHOCTb,
MOKPOBUTEJILCTBEHHAS U
npeocTeperampias okpacka,
MacKHpPOBKa, BU1000pa3oBaHUeE.
OnuceIBaTh MEXaHU3M BOZHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BBISABIATH 110 M300paKeHUSIM, Ha KUBBIX
1 (UKCHPOBAHHBIX MpernapaTax MpUMepbl
MPUCTIOCOOJICHHOCTU PACTEHUN U
KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHus, T0Ka3bIBaTh OTHOCUTEIHHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapaxkTepuszoBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHMS;
OTHCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUIEKIUSI HACEKOMBIX C Pa3IMYHbIMU
TUTIAMU OKPACKH; HA0OP IJI0I0BU
CEeMsIH.

Jlabopamopnvle u npakmuueckue
paoomoi:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEIHLHOTO XapaKTepa

(OpPMBI 3KOJIOTHIECKOTO U
reorpaduaeckoroBuI000pa3oBaHUs

1.7 | HanmpaBienwus u myTu
MaKpO3BOJIIOLIAN

Makpo3Bosronus.

dopMmbl IBOJIIOIUU: hUTIETUYECKAS,
JTMBEPreHTHAas, KOHBEPTeHTHas,
napayuensHas. HeoOpatumocTtsb
sBotonn. [Iporucxoxnenue

OT HECIEIUAIM3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupytoias crierain3aims.
AnanTvBHas paavanus.
Jemoncmpayuu:

Ilopmpemwi: A. H. CeBep1ioB.
Tabauywl u cxemol. «KApoMop(o3bD»,
«Mnnoananranuny, «O0mas
JIETE€HEPALIUS.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS SBOJIIOIHMIY; 00BEMHAs
Mozenb «CTpOeHHE TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTUI: MAKPOIBOJIIOLUS, (DUITOTECHE3,
OMOJIOTHYECKUM MPOrpecc U perpecc,
apomop}o3, uaroaaanrarus, oomas
JiereHepanus, aJarnTuBHas paualusl.
XapakTepu3oBaTh (POPMBI IBOJIOIIHH.
BoisBiiats apomopdo3bl u
UIM0AIaNTalliy YPAaCTeHUN 1
KUBOTHBIX.

CpaBHUBaTh OHMOJOTHUECKHN IIPOrpecc
u OuoJoru4eckuil perpecc, apomopdos,
HIM0A AN TallUI0 U OOIITYIO
JIETeHEepalLInIo.

BoIABISTH B3aUMOCBSI3M MEKTY MY TSAMHU
Y HaIpaBJICHUSIMU SBOJIIOIIUU

Yy PaCTE€HUN U KUBOTHBIX

HToro yacosB 1o teme

60



®denepanbhHas pabouast mporpamma | buosorust. 10—11 knaccel (6a30BbI YPOBEHB)

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU HA 3emuie

2.1 | Uctopus *Ku3Hu

Ha 3eMJIe U METO/IbI
€€ U3y4eHUs.
['unoTessl
MIPOUCXOKICHUS
YKU3HU Ha 3eMJie

2

JloHayuyHbI€ NMPEICTABICHUS

0 3apoXxJeHUM XU3HU. HaydHbie
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJie: abuoreHe3 umaHCcIepMusl.
XUMUYECKAs SBOJIIOLHA.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX
BEILIECTB U3HEOPTaHUYECKUX.
DKCIepUMEHTAIbHOE TOATBEPKICHUE
XUMHYECKOUN IBOTIOLUH.

HauanbsHble 3Tarbl OM0JIOrHYecKon
sBosironnu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHUE MIPOTOKJIETKHU.
[lepBbie KIETKU U UX HBOIOLIUS.
dopMHUpOBaHUE OCHOBHBIX I'PYIII
YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

Ilopmpempur:

®. Penu, JI. [Tactep, C. Mumnnep,

A. W. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HUKHOBEHHE
CoaHEYHOM CHCTEMBIY,

«Pa3BUTHE OPraHMYECKOTO MUPAY,
«PacturenpHas KieTka», « KupotHas
KieTkay, «[I[pokapuoruueckas
KJIETKa

PackpbiBath coziepkaHue TEPMUHOB U
MOHSATUI: KpeallmoHU3M, aOHOreHe3,
BUTAJIM3M, [TaHCTIEPMUS, OMOII033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METOJIbI H3yUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIJIH.
[lepeuncnsaTb OCHOBHBIE 3TAIlbI
XUMHUYECKON MOMOJIOrMYeCKOn
ABOJIIOLIUU.

N3narath cojiepaHue ruroTe3 U TeOpui
BO3HUKHOBEHUS KU3HU HA 3eMJie
(kpealmoHn3Ma, CaMOTPOU3BOIBLHOTO
3apoKIeHUsI (CTIOHTAHHOTO),
naHcnepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3KcniepuMenTsl C. Musepa
u I'. FOpu no noaydeHunto OpraHuvaecKux
BEILIECTB U3 HEOPTraHUYECKUX MyTEM
a0MOTreHHOTO CHHTE3a
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2.2

OCHOBHBIE dTaNbl
SBOJIIOLIHU
OpTraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
neproam

Pa3Butue xxu3Hu Ha 3emiie 1O 3paM U
nepuosiaMm. Karapxeit. Apxerickas

U IpoTepo30mcKas 3psl. [laneo3onckas
apa U e€ IepuoIibl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHM,
JIEBOHCKNW, KAMEHHOYTOJIbHBIN,
TIEPMCKUH.

Me3so30iickas 3pa v €€ NepUOIbI:
TPUACOBBIN, FOPCKUI, MEIIOBOM.
Kalino3oiickas spa u €€ nepruo/bl:
MaJI€Or€HOBBINM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTrKa KInumaTa v
re0JIOrMYECKUX MnpoueccoB. OCHOBHbIE
ATaIlbl HBOJIIOLIUH PACTUTEIHHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHUE,
paclBET ¥ BEIMUPAHUE TPYII KUBbIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pazputne
OpPraHUYECKOr0 MUPay,
TCOXPOHOJIOTHYCCKAs Ta0JIHIIA;
KOJUTEKIIUS «DPOpPMBbI COXpAHHOCTH
HCKOTIa€MBbIX YKUBOTHBIX U PACTCHUIN.
Jlabopamopnvie u npakmuueckue
paoomowi:

PackpeiBaTh coziepKaHue TEPMUHOB U
MOHSATHI: 30H, 3pa, NEPUO/I,
apoMop(0o3bl, UINO0ATANTAIINH.
3HaTh MOCIE0BATEILHOCTh JOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhanepo3oii; 3p: apxeiickas,
IIPOTEPO30UCKAsL, MAIIEO30MUCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOJIOB:
KeMOPHUICKHI, OPTOBUKCKUM,
CUITYPUMCKU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUM, METTOBOH,
[MAJIEOTCHOBBI U HEOTCHOBBIH,
AHTPOTIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITUS
B Pa3BUTUH OPraHUYECKOr0 MUpa

T10 3paM U NIEPUOJIaM reOJI0THIECKOM
HCTOPUU; ATAIlbl PA3BUTHS
PaCTUTENILHOTO U )KUBOTHOTO MHUPA.
Boinenuts riaaBHbie apoMop(o3b
pacTeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]y COOOM
MPEJACTABUTENIEH CUCTEMATUUECKUX
IPYIII OPraHW3MOB, BBISIBISIT YEPThI
YCJIO’)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSM >KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
HCKOIIA€MbIX OCTAaTKOB PACTECHUM U
’KUBOTHBIX B KOJUICKLIUSAX.

DKCKypcHs « DBOJIIOLMS OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
HAy4YHbI WIMKPACBEIUECKUN MYy3€id)

2.3 | CoBpeMeHHas Cucrema opraHm4ecKkoro Mupa Kaxk PackpriBaTh conep:kaHue TEPMUHOB U
cucrema oTpa)keHue 3Boatonuu. OCHOBHBIE MOHATUI: CUCTEMATHKa, NCKYCCTBEHHAs U
OpPraHMYECKOTro MUpa CHUCTEMAaTHYCCKUE TPYIIBI OPTraHU3MOB. | €CTECTBEHHAs KiIacCU(UKaLMsl, ONHapHAs

Hemoncmpayuu: HOMEHKJIATypa, TPUHLIHI
Tabauywvl u cxemol: «CoBpeMEHHAs MEPAPXUYHOCTH.
CHUCTEMA OPraHUYECKOTO MHUPA» XapakTepu30oBaTb COBPEMEHHYIO
CUCTEMY OPraHMYECKOT0 MHpa
24 | DBosronus 4eI0BEKa DBoJIIOLMA YeTI0BeKa. AHTPONOJIOTHS PackpeiBaTh conep:kaHue TEPMUHOB U

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHU
O IIPOUCXOKICHUU YeJIOBEKa. MeTobl
n3ydeHus anTpornorenesa. Cxoacrsa u
pa3yInurs 4EeI0BEKA U JKUBOTHBIX.

CucremaTnueckoe IoJjJ0KEHHE YSJIOBEKa.

Jemoncmpayuu:

Topmpemuwi: U. [lapBuH.
Tabnuyvt u cxemvi: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIH».

Obopyoosanue: CIETIKUA WA
M300paKeHUsI KAMEHHBIX 0Py

MOHSITUI: aHTPOTIOJIOTHsI, AHTPOIIOTECHES,
yesoBek pazymHbii(Homo sapiens),
MPAMOXOKJICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuncnsaTh 3a/1a4u aHTPOIIOJIOTUH,
ATAIbICTAHOBJICHUS U Pa3BUTHS
MPEACTABICHUIN O MPOUCXOXKICHUN
YeJIoBeKa.

N3marate OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBruHA, KPUTHYECKH
OIICHUBATh HEHAYYHYIOUH(POPMAITUIO
O IPOUCXOXKIECHUHU YEIIOBEKA.

3HATh CUCTEMATUYECKOE MOJIOKEHUE
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MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qorepsl, pyousa, ckpedia

Bua Homo sapiens, mepedncisTh ero
MOp(}0oITOr0-aHATOMUYECKUE TPU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSI

u Jp.).

YcTanaBIuBaTh YEPTHI CXOJCTBA U
pa3TUYNiTYeIOBEeKa U JKUBOTHBIX.
OOBSICHSTh U OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIOBEKa JIJIsl TOHUMAaHUS MECTa M POJIH
Yel0OBeKa B MPUPOJIC

2.5

JIBroKy11IME CUIIBI

(axTopsr)
aHTpOIMOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
aHTponorene3a. Hacrneacreennas
W3MEHYHMBOCTH ¥ €CTECTBEHHBIN 0TOOP.
OO011ecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHHUE OPYIUH Tpya,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKHUX YEePT CTPOCHUSI YeTIOBEKA
U 4eJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIEC MECTa AJICOHTOJIOTMYECKUX
HaXOJIOK MPEIKOBCOBPEMEHHOTO
YeJIOBEKAY.

O0opynoBaHKE: MYJISKU
«IIpoucxoxaeHune yemoBeka
(MaJICOHTOJIOTUYECKHUE HAXOIKH )»

PackpbiBath copepkaHne TEPMUHOB U
MOHATUH: ()aKTOPBI aHTPOIIOTEHE3A,
IPyIIIOBOE COTPYAHUYECTBO, PEUb,
OpyAHAHAS TEeITEITbHOCTD,
nosmmMophuzm.

XapakTepu30BaTh ABUKYIINE CUITBI
(dakTOphl) aHTpOIIOTEHE3A:!
OMOJIOTUYECKHE U COIUAJILHEIC,
CpPaBHUBATH UX MEXTY COO0H

64



®denepanbhHas pabouast mporpamma | buosorust. 10—11 knaccel (6a30BbI YPOBEHB)

2.6 | OcHOBHBIE CTaAUU OCHOBHBIE CTaIUU ¥ BETBU IBOIIOLINU PackpeiBaTh conep:kaHue TEPMUHOB U
ABOJIIOLINM YEJIOBEKA YEJI0BEKA: aBCTPAJIONUTEKH, UenoBek MOHSITUI: aBCTPAJIONUTEK, YEIIOBEK

yMeIbIi, YenoBek mpsAMOXOASIINM, YMEJIbIN, YEJIOBEK NPSIMOXOISIINN,
UYenoBek HeaHAepTanbCKu, YenoBek HeaHJiepTajel, KpOMaHbOHEII,
pa3yMHBIA COBPEMEHHOTO THIIA. HEOJIMTHYECKAs! pEBOJIIOLINS,
Haxonku nckonaemMpIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMsI CYIIECTBOBaHUS, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKY
pacrpocTpaHeHus, 00bEM rOJIOBHOTO co00¥ OCHOBHBIE CTAJMH IBOJIOIINH
MO3ra, 00pa3 )KU3HU, OPY/IHS. YEeJI0OBEKA: XPOHOJIOTUYECKHUM BO3PACT,
Hemoncmpayuu: apeaJ pacrnpocTpaHeHuUsl, 00BEM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOTO MO3ra, 00pa3 >KU3HU U
MAJICOHTOJIOTUYECKUX HAXOJIOK MPEJIKOB | OPYIHS TPy Ia
COBPEMEHHOTO YEIIOBEKAY,
«JlpeBHelimmue moam», «pesaue
moan», «llepBble COBPEMEHHBIE JTFOIN.
OO6opyioBaHuE: MYJISIKU
«IIpoucxoxaeHue yeaoBeka» (OrOCThI
aBCTpaJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaJiblla, KPOMAaHbOHIIA); CICTKU
WJTU M300paKeHUsi KAMEHHBIX OpYIUid
MEePBOOBITHOTO YEJIOBEKA: KAMHU-
YOImepsl, pyoumna, ckpedia

2.7 | YenoBeueckue pacsl Yenoseueckue pacbl. OCHOBHbBIE PackpsIBaTh coziepkaHue TEPMUHOB

Y IPUPOJIHBIE
aJjanTaldy YeJIoBeKa

OOJBITIME pachl: €BPOIICOUTHAS
(eBpaswuiickasi), HErpo-aBCTpaJouHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHCKas).

Y TIOHSITUI: pachl, pacoOreHe3, Colual-
JApBUHU3M, PACH3M, METHCAIIUS.
XapakTepu3oBaTh U CPAaBHUBATH
MPEJCTABUTENICHUEIIOBEUECKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MIPEJCTABUTENIEH YETOBEUECKUXPAC

K YCJIOBUSIM CylllecTBOBaHUs. EquHCTBO
yenoBedyecknx pac. Kpuruka
COIIMAJILHOTO JJAPBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemvr.: «UenoBeueckue
pacen»

PACKpBIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumrcisiTb U MIPUBOJIUTh
MIPUMEPHI MPUCTIOCOOIEHHOCTH Y€JIOBEKA
K YCIIOBUSIM CP€Jibl, TPUMEPHI
MIPUCIIOCOOUTETHLHOTO3HAYEHUST PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO BUaa Homo
sapiens, HAy4YHYI0 HECOCTOSATEIbHOCTh
PACOBBIX TE€OPUM, UAECH COLMATIBHOTO
JApBUHU3MA U pacu3Ma

Hroro yacoB o teme

9

Tema 3. Opranusmbl U OKpYy KaK0OIIas cpeaa

3.1 | Okonorus Kak Hayka 1 DKoJIorus Kak Hayka. 3ajaunu pa3aensl | PackpbeiBath coliepaHne TEpPMUHOB U
HKOJIOTHH. MOHATUI: DKOJIOTHS, [IOJIEBBIE
MeTobl 3KOJOTUYECKHUX UCCIIEAOBAHUM. | HAOIIOACHUS, IKCIIEPUMEHTHI,
DKOJIOTMYeCKOe MUPOBO33pEHNE MOHUTOPHUHI OKpPY>KaroLed Cpeibl,
COBPEMEHHOTO YEJIOBEKA. MOJICJINPOBAHUE, IKOJIOTHUECKOE
Jemoncmpavyuu: MHPOBO33pPEHHUE.
Ilopmpempi: A.1'ymO0IBAT, Ilepeuncnars 3a1a4u SKOJIOTUH, €€
K. ®@. Pynwe, O. I'ekkens. pas3zeiibl UCBA3M C APYTUMHU HAYKaMU.
Tabnuyet u cxemur: xapta «IIpupoansie | XapakTepuszoBaTh METOIBI
30HBI 3eMJIN» DKOJIOTHYECKUX UCCIIETOBAHUI

3.2 | Cpenwl oOUTaHUS U 1 Cpenpl 00uTaHus OpraHU3MOB: BOJHAS, PackpsIBaTh conepxaHne TEPMUHOB

HKOJIOTUYECKUE
(dakTopsI

HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
BHYTpH-OpTaHU3MEHHAS.
Okosoruyeckue HakTopsbl.
Kiaccuduxanus 3K0JI0ru4ecKux

Y TIOHSTUM: cpe/ia OOUTaHusI,
AKOJIOTHYECKUEe (PAKTOPHI,
OMOJIOTHYECKUN ONTUMYM,
OrpaHUYMBAIOIIUHN (TUMUTHPYIOIINN)
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(akTOpOB: a0MOTHYECKHE, ONOTUYECKUE
U aHTPOIIOT€HHBIE.

JleicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OPraHU3MBl.

Hemoncmpayuu:

Tabauywl u cxemst: «CpenploOUTAHUS
OpraHU3MOB»

dakTtop.

XapakTepus3oBaTh YCIOBUS CPE
OOUTaHMs OPTaHU3MOB;
KJIACCU(PUITMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKUE (PAKTOPHI: a0MOTUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceIBaTh IEHCTBUE IKOJIOTUIECKUX
(aKTOpOBHA OPraHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
pacTeHUi U )KUBOTHBIXPA3HBIX CPEJI
oOuTaHUs

3.3

AOHoTHUYECKHE
(bakTopsI

AOGuoTnueckue (paKTopel: CBET,
TeMIlepaTypa, BIaKHOCTb.
doronepuoausm.IIpucnocobnenus
OpPraHU3MOB K JICCTBUIO aOMOTUYECKUX
bakTopoB. buonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemol: «DoTonepuoanu3zM».
Jlabopamopuvie u npakmuueckue
paoomowi:

JlaGopatopnas pabota Ne 3.
«Mopdonorudeckue 0COOEHHOCTH
PaCTEeHHM U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHnas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca

PackpbiBath coepxanue TEPMUHOB U
MOHATUH: abnoTHYeCKUE (PAKTOPHI,
dhoToneprnoan3M, OMOJIOTHYECKUE
PUTMBL.

AHanmuM3upoBaTh JEHCTBUE CBETA,
TEMIEPATYPhI, BIAXKHOCTH Ha OPTaHU3MBI
Y TIPUBOJIUTH TTPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoauTH OHONMOTHYECKUE HAOTIOACHHUS
1 opOpPMIIATH pe3yNbTaThl MPOBEAEHHBIX
HaOJIIOICHU I
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3.4 | buotnyeckue buotnueckue paxropbl. Busr PackpsIBaTh coliepkaHue TEPMUHOB
(dakTopsI OMOTUYECKUX B3aUMOJCHCTBUM: Y TIOHATHI:0MoTHYECKHE (PaKTOPHI,
KOHKYPEHI[US, XUIIIHUYECTBO, CAMOUO3 U | XUIIHUYECTBO, MAPa3UuTU3M,
ero gopmel. [lapasutusm, Koonepamus, | KOHKYpPEHLNs, MyTyallu3M, CUMONO3,
MyTYyaJIN3M, KOMMEHCAIA3M KOMMEHCAJIM3M, HaXJICOHUYECTBO,
(KBapTUPaHCTBO, HAXJIEOHUYECTBO). KBapTUPaHCTBO, aMEHCAJIU3M,
AMeHcaIIN3M, HEUTPaIU3M. HEUTPaAJIU3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTHYECKUE
B3aUMOJECHUCTBUH JJIs1 CYIIECTBOBAHUSA (haKTOpHI ¥ BUJIBIB3aUMOOTHOIIICHU
OpraHU3MOB B TPUPOJHBIX COOOIIECTBAX. | MEXIY OpraHU3MaMu; IPHUBOIUTH
Hemoncmpayuu: MPUMEPHI B3AaUMHOU
Tabnuywt u cxemol.: «IluieBsie Lemm» MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIY COOOW BHUJIbI
OMOTUYECKUXB3aUMOICHCTBUN
OpraHn3MOB
3.5 | DKoJoruyeckue DKOJIOTUYECKHUE XaAPAKTEPUCTUKH PackpsiBaTh coziepkaHue TEPMUHOB U
XapaKTEPUCTUKU nonyJisiiiuu. OCHOBHBIETIOKA3ATENH TTOHSITUI: TIOMYJIALUS, YACIEHHOCTb,
BHJ1a Y IOMYJISIIIAN MOMYJISILNU: YACIEHHOCTD, INIOTHOCT, IJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb,

POKIa€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[MHaMuKa 9UCIIEHHOCTH
TOTYJISTIAN U €€ PeTyJISAIIHSL.
Hemoncmpayuu:

Tabauywl u cxemol.: «llomymsium,
«3aKOHOMEPHOCTH POCTa YHCIICHHOCTH
HOMYJISIIMUA UHPY30pUU-TYPETBKID.
Jlabopamopnsie u npakmuyeckue
paoomot:

MPUPOCT, MUTPALIUS], TUHAMUKA
YUCJICHHOCTH MOMYJISIIIUU.
XapakTepu30BaTh OCHOBHbBIC TOKA3ATEIIN
1 SKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIIUN; ONUCHIBATh MEXAHU3MBI
PEryJIALUU YUCICHHOCTH OMYJIAIINU
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[Ipaktuueckas padota Ne 2. «I[loacuér
IJIOTHOCTH MOITYJISIUNA Pa3HBIX BUJIOB
pacTEHUI»

HToro yacoB mo teme

5

Tema 4. Coo01IeCTBA U IKOJOTHYECKHE CHCTEMBI

4.1 | CooOmectBa 1 Co00111eCTBO OPTraHU3MOB — OHOIIEHO3. PackpriBaTh cojiep:kaHre TEPMUHOB U
OpraHU3MOB CrtpykTyphl OMOIIEHO3a: BUI0Bas, TTOHSTHI: OMOIICHO3, YKOCHUCTEMA,
MIPOCTPAHCTBEHHAs, Tpoduueckas OMOTreoIleH03, BUIBI-JIOMUHAHTEI,
(rtumieBast). Buabl-1OMUHAHTHI. 9KOJIOTMYECKAs HUIIIA.
Css13u B OmoIleHO3€E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo011ecTBO), €r0 BUOBYIO,
Tabauywl u cxemwl: «llnumeskie emm, MIPOCTPAHCTBEHHYIO U TPODHUECKYIO
«bBbHOIIEHO3: COCTaB U CTPYKTypay. CTPYKTYPBHL.
Obopyoosarue: MOIETb-aNIUIAKAIUS OOBSACHITH PO KOMIIOHCHTOB
«Tunnunbeie OMOLIEHO3bI»; repOapHii OMOLIEHO3a B MOAEPKAHUU €TO0
«PactuTennHBIC COOOIIECTBAY, CTPYKTYPHI U CYIICCTBOBAHUS
KoIeKus «buoreHos» Ha ONpEeNCIEHHON TEPPUTOPUH.
OOBACHATH OMOJIOTUYECKUI CMBICIT
SIPYCHOCTH HUJIMCTOBOM MO3auKH.
CpaBHUBATH KOMITIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, IIPOCTPAHCTBEHHYIO U
TPOUUECKYIOCTPYKTYPBI, CBSI3U MEXKITY
OpraHu3MaMu
4.2 | DKOCUCTEMEBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpriBaTh copep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

[MToustre 00 3xKOCUCTEME U
OHMOreOIEHO3E.
OyHKIMOHATHHBIE KOMITOHEHTHI

MMOHSATHH: DKOCUCTEMA, OMOTEOIIEHO3,
MPOYIICHTBI, KOHCYMEHTHI, PeTyIICHTHI,
TpouIEeCKre YPOBHH, TUIIICBAS
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AKOCHUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoTt BeliecTB v MOTOK YHEPTUU
B DKOCUCTEME.

Tpoduueckue (muimeBpie) ypoOBHU
sKkocucTeMsbl. [luieBbie 1enu u ceT.
OCHOBHBIE MMOKA3aTEJIN SKOCUCTEMBI:
Oouomacca, NpoAYKIHs. IKOJIOTHIECKUE
MAPAMHUJIBL: IPOAYKIUHU, YUCIEHHOCTH,
onomaccel. CBOMCTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALIMS,
pa3BUTHE.

Cykueccust.

Hemoncmpayuu:

Hopmpemuwi: A. [Ix. Tencnu,

B. H. Cykau¢s.

Tabauywl u cxemol. «IIpuponnbie
coobmiecTBay, «Llenu muTaHus»,
«IKOJOTUYECKAS TUPAMUIA»

IIETb U CETh, IKOJIOTUICCKHUE
TUPaMHUIBI, OMoMacca, PO TyKITHS,
CYKIIECCHSI.

XapakTepru30BaTh CBOMCTBA SKOCUCTEMBI
(e€ crtoCOOHOCTD K JUTUTEIHHOMY
CaMOIIOAIeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIH KPyTOBOPOT BEIIIECTB,
HEO0O0XOIMMOCTh MOTOKA YHEPTUN ).
CpaBHUBAaTh MACTOUIIIHBIC U ICTPUTHBIC
MTUIIEBBIC e, TPOPUIESCKHE YPOBHU
HKOCUCTEMBI.

Paznmuate mupamMuasl MPOTyKITAH,
UpaMUIbl YUCICHHOCTH U TUPAMHUJIBI
Onomacchl.

CocTaBmsTh 1IEMU U CETH MUTAHUSI.
IlepeuncnaTb CBOMCTBA DKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISAIIHS,
pa3BUTHE (CyKIIeCCus).

OnuceIBaTh MEXaHU3M TOIIEPIKAHUS
paBHOBECHS B SKOCHCTEMaX.
XapakTepru30BaTh CyKIIECCUH, BBISBIIATH
MPUYHUHBI U O0ITUE 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Tpuponnsie
DKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WK
IIMPOKOJIMCTBEHHOIO Jieca.

PackpbIBaTh coJiepKaHUe TEPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOreoreHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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JHemoncmpayuu:

Tabauywl u cxemwvl: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOT'O JIECay,
«29KocucTeMa XBOMHOTO JIecay,
«bHo1eH03 BOJOEMAY.

Obopyoosanue: TepOapUM U KOJUIEKIIUN
PACTEHHI U JKUBOTHBIX,
MPUHAJJICKAITUX K PA3HBIM
AKOJIOTMYECKUM TPYIIIaM OJJHOTO BUAA

[TpuBOUTH IPUMEPHI MPUPOTHBIX
IKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHBIC U BOJIHBIC
HKOCHUCTEMBI; OPraHU3Mbl, 00pa3yrolue
pasHbie Tpo(hUYECKUE YPOBHH

4.4 | AaTponioreHHBIC AHTPOTIOTEHHBIE IKOCUCTEMBI. PackpbiBath copepkaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHSATHI: aHTPOIIOTCHHAS YKOCHCTEMA,
Ypboskocucrembl. buonorudeckoe n arpod’KocCUcTeMa, ypOooIKocUucTema,
XO035IUCTBEHHOE 3HaYEHUE ouropazHoobpasue.
arpod’KOCUCTEM B YPOOIKOCHCTEM. XapakTepru30BaTh arpOIKOCUCTEMBI U
buopasnooOpasue kak (hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
ycTOWYMBOCTHU IKOcUCTeM. COXpAaHEHUE | CYIIECTBOBAHUSI.
OMOJIOTMYECKOT0 pa3HOOOpasus [IpuBOINUTH IPUMEPHI AHTPOTIOTEHHBIX
Ha 3emIie. HKOCUCTEM CBOCH MECTHOCTH, OITUCHIBATH
Jemoncmpayuu: WX BUJOBOM COCTaB U CTPYKTYpY.
Tabauywl u cxemvl: KATPOILICHO3Y. CpaBHUBaTh COCTaB U CTPYKTYPY
Obopyoosanue: KoJeKuHs « BpeuTenn | mpupoaHbIX IKOCHCTEM H
BOKHEUIINX CEJIbCKOXO035AMCTBEHHBIX arpodKOCHCTEM, arPOIKOCUCTEM H
KYJBTYp» ypOosKOCHCTEM
4.5 | buocdepa — VYuenne B. U. Bepranckoro o 6mocdepe. | PackpsiBaTh copepkaHue TEPMUHOB U
riobanpHas ['panuIel, COCTaB U CTPYKTYypa MOHATUH: Ouocdepa, JKUBOE BEIIECTRO,
AKOCHCTEMa 3eMITH ounocdepsl. )KrBoe BEIIEeCTBO U €ro JTUHAMHAYECKOE PAaBHOBECHE.

¢bynkunn. OcoOeHHOCTH Ouochepbl Kak

OuenuBath Bkiag B. U. Bepnaackoro
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rJ100aJIbHON YKOCUCTEMBI.
JlunaMuyeckoe paBHOBecHe U oOpaTHast
CBsI3b B Ouocdepe.

Hemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemol: «OO0IIas CTPYKTYpa
ouochepri», «PacnpocTpanenue ;xu3Hu
B Obuocdepe», «O30HOBBIN FKpaH
ouochepb»

B CO3/IaHue y4eHHs 0 Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChepHl,
(yHKITUH )KMUBOTO BeliecTBa Onocdepsl
U OTpeenaTh (Ha KapTe) 00J1acTh ero
HAuOOJBILIETO PACTIPOCTPAHECHHUS.
[IpuBOAWTH MPUMEPHI MPOSBICHUS
(GbyHKITUH )XKHBOTO BelecTBa Orochepsl,
OMOreOXMMHYECKOM IeATETbHOCTH
YeJIOBEKA.

[lepeuncnars ocobeHHOCTH OUOChEphI
KaK TJI00a1bHOM 9KOCUCTEMBI 3eMJTH

4.6 | 3aKOHOMEpPHOCTH KpyroBopoTs! BemiecTB u PackppIBaTh conepkaHre TEPMUHOB U
CYIIIECTBOBAHMS OMOTreOXMMHUYECKUE IUKITBI DJIEMEHTOB MOHSATHUH: TIEJIOCTHOCTH Orochepsl,
ouocdepsl (yrnepopa, a3ota). KPYrOBOPOT BEIIECTB,

3oHanbHOCTHL OMochepbl. OCHOBHbBIC OMOTreOXUMHUYECKHUE KB

OMOMBI CYIIIH. AJIEMEHTOB, 30HAIBHOCTH OMOC(heEpHI,

Jlemoncmpayuu: OMOMBI.

Tabauysl u cxemwl: «Kpyrosopor OnuceIBaTh KPyrOBOPOT BEIIECTB,

yriepona B onocdeper, «Kpyroropot OMOT€OXUMUYECKHUE IIUKJIIbI a30Ta U

a30Ta B PUPOIEH yriepoza B buocdepe.
OOBIICHATH TPUYUHY 30HATLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepHU30BaTh OCHOBHBIC OMOMBI
CyIlIH 3eMJIH

4.7 | YenoBe4yeCcTBO YenoBeuecTBo B Onocdepe 3emiu. PackpeiBaTh cojiep:kaHle TEPMUHOB U

B Onocdepe 3emim

AHTpOTIOTEHHBIE U3MEHEHUS
B Ouocepe. ['modanbHbIe

IIOHATHN: aHTPOIIOT€HHbIE U3MEHEHU S,
HKOJIOTUYECKUN KPU3HC, II100aTbHbIE
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HKOJIOTUYECKHUE MPOOIIEMBI.
Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPONOTECHHbIEC BO3ACHCTBUS

Ha pUpoay», « BaxkHenine uCTOUHNKA
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHelmas
cocTaBiisitoias ouocepo», « DaKTOPHI
Jerpaaanuu nousy, «[[apHUKOBBIT

adh ek, «PaKkTophl paIuOAKTUBHOTO
3arpsisHeHus ouochepnd»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BUJIOB PACTEHUI U YKUBOTHBIX

MPOOJIEMBI.

Xapaktepru3oBaTh OMOC(HEPHYIO POITH
YeoBeKa.

[IpuBOAUTH MPUMEPHI AaHTPOIIOTCHHBIX
M3MEHEeHHH B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3YILIHOM, BOJHOU CPEJIbl, U3MEHEHHUS
KJIMMATa, COKPAIICHUS
OropazHoo0pa3usl.

®opmyarpoBaTh COOCTBEHHYIO O3ULUIO
M0 OTHOIICHHIO K II00ATbHBIM U
PETMOHAIBHBIM SKOJIOTHUYECKUM
npo0semMaM, apryMeHTHPOBATH CBOIO
TOUKY 3PCHHSI.

Ha3piBaTh MpUYWHBI TOSBIICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKpbeIBaTh 3HAYCHHE MTporpecca

JUISL IPEOJI0JIEHHU S 3KOJIOTHYECKOTr0
KpHu3uca

4.8

Cocy1iecTBoBaHUE
MIPUPOIBI U
YeJI0BEUeCTBa

CocyniecTBoBaHME IPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUe
Ouopa3zHooOpa3usi Kak OCHOBA
ycToitunBocTu 6nocepsl. OcHoBa
PaIMOHAIBHOTO yIPABIICHUS
MPUPOIHBIMHA PECYPCAMH U UX
ucrosb3oBanue. JloctkeHnus OUoIoruu
U OXpaHa MPUPOJIHI.

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUI: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KOIBOJIIOIUS.
XapakTepu30BaTh pallMOHAIBLHOE
WCIOJIb30BaHUE IPUPOJHBIX PECYPCOB;
OCHOBHBI€ MOJIOKEHUSI KOHUETIIUN
YCTOWYHUBOTO PA3BUTHSA
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JHemoncmpayuu:
Tabnauywt u cxemoi: «buochepa u
YEIIOBEK»

HTtoro yacos 1mmo Teme 9

PesepBHoe Bpems 2

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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