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[TOACHUTEJIbBHA A 3AIINCKA

[Ipu pa3paboTke mporpamMmbl IO OHOJOTUM TEOPETUYECKYIO OCHOBY JJIsi
onpeneneHus] MOAX0A0B K (OPMUPOBAHUIO COJEpX aHUS Y4eOHOro mpeamera
«buosiorus»  cocTaBWIM:  KOHUeNTyalbHble  mojoxkeHus DPIoC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, COAepKaHus, Pe3yIbTaTOB O0yUeHHUsI U TPeOOBaHUN K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, TOJIOKCHHUS 00 OOMMX IENsIX W MPUHITUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHEro O0IIero oopa3oBaHus B
Poccuiickoii denepannu, a Takke MOJOKEHUS O crielupruke OMOIOTHH, €€ 3HAYCHUH B
MO3HAHUM KUBOU NMPUPOJIBI U 00ECTICYCHUH CYIIECTBOBAHUS YEIOBEYECKOTO OOIIECTBRA.
CoryacHO Ha3BaHHBIM TOJIOXKEHUSIM OMpEJIeTICHbl OCHOBHBIE (DYHKIIMHM TPOrPaMMbl 10
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1mo OWOJIOTMM J1aeT MpEACTaBIECHUE O LENAX, 00 oOuel cTpareruu
oOy4eHHs, BOCIIUTAHUS U PA3BUTHS OO0YYaIOIIUXCSl CPECTBAMHU y4eOHOTO MpeaMera
«buonorusy, ompenenser o00s3aTeIbHOE MPEAMETHOE COACpXKAHHE, €ro CTPYKTYpY,
pacmpesiesieHre 1o pa3zesiaM U TeMaM, PEKOMEH Iy eMYI0 TTOCIe0BATEIbHOCTh H3yUYeHHS
y4eOHOTO MaTepHalia ¢ y4eTOM MEXITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOImMUXCS.

B mporpamMme mo OHMONOTHU TakKe YUUTBIBAIOTCS TPEOOBAHUSA K TUTAHHPYEMBIM
JUYHOCTHBIM, METAMpPEIMETHBIM W TPEIMETHBIM pe3yJbTaTaM OOyYCHHUS

B (hopMUpOBaHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHON AEATEIBHOCTH/YUEOHBIX
JACHCTBHI 00YyJarOIIMXCs IO OCBOSHHUIO COJIEP)KaHUs OMOJIOTHIECKOT0 00pa3oBaHUsI.

B nporpamme mno Ouosoruu (10-11 kmaccel, 0a30BBI YpPOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YeHUW Ouosioruu, Onaromaps uYeMy B Hel
MPOCMAaTPUBAETCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHMIA, CBSA3aHHBIX C (POPMUPOBAHNEM
€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHUS, LEHHOCTHBIX OpPUEHTAMM  JUYHOCTH,
HKOJIOTMYECKOTO MBIIIICHUS, TPEACTABICHUN O 3I0POBOM 00pase KU3HU U OEpeKHBIM
OTHOLIEHUEM K OKpYXamIllel NpuponHou cpexpe. lloatomy Hapsay ¢ H3ydeHUEM
001IeOMOJIOTUYECKUX TEOPHM, a TakKe 3HAHUM O CTPOCHUHU MKUBBIX CHUCTEM PA3HOrO
paHra W CyIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX IMPOILECCOB B MPOrpaMMe IO
OMONIOTUN YJIeJICHO BHUMAHUE HMCIOJIB30BAHUIO MOTYUYEHHBIX 3HAHUW B MOBCEIHEBHOMN
KU3HU TSI PEIICHUS MPUKIIAIHBIX 33/1a4, B TOM YUCJe: MPOGUIAKTUKN HACIIECTBEHHBIX
3a00JIeBaHU YeJIOBEKa, MEIMKO-TEHETHYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBaHUS
HKOJIOTMUYECKH 11eTIECO00pa3HOTo MOBEACHUSI B OKPY KaloIlel MPUPOIHOI cpelie, aHaIu3a
BIIMSTHUSI XO3SUCTBEHHOW JEATETPHOCTH 4YEJOBEKAa Ha COCTOSHHE TMPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMAaHHUS K TMPHUKIATHOW HAMpPaBICHHOCTH
y4yeOHoro mnpeamera «bHONOTHS» TPOJUKTOBAHO HEOOXOJAMMOCTBIO OOecTeueHus
YCIOBUHM Ui pEUICHUs OJHOM W3 aKTyalbHBIX 3a/ad IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas Tpenrnonaraet GopMUpPOBaHUE Yy OOYYAIOIIUXCS CIIOCOOHOCTH
aIaNTUPOBATHCA K U3MEHEHHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.



[IporpamMMa 1o OHOJOTHM SIBISETCS OPUEHTHPOM Ui COCTaBICHHUS PabOumx
pOrpaMM, aBTOPbI KOTOPBIX MOTYT IPEUIOKHUTH CBOM BApUAHT IOCIIEIOBATEILHOCTH
M3YYCHUS U CTPYKTYphl yueOHOTO MaTepuaia, CBO€ BHUIEHHUE MyTed (HopMHUpOBaHUS Yy
oOyuaronmxcst 10—-11 kmaccoB mpeaMETHBIX 3HAHHMM, YMEHUH U CHOCOOOB Y4eOHOU
JESTENIbHOCTH, a TaKXKe METOJUYECKHX pEUIeHMH 3a7ad BOCIUTAHUS U Pa3BUTUA
cpeacTBaMu yueOHoro npeameta «buonorusy.

buonorus Ha ypoBHE cpeHero oo1ero oOpazoBaHus 3aHUMAET BaxHoe MecTo. OH
oOecnieunBaeT (GopMUPOBaHUE Yy OOYHYAIOIIMXCS TMPEICTAaBICHUM O HAYYHOW KapTHUHE
MUpa, pacuIpsaeT 1 00001aeT 3HAHUSA O )KUBOU MPUPOJIE, €€ OTIIMIUTENbHBIX MPU3HAKAX
— YPOBHEBOM OpraHu3allid U HBOJIIOLIMM, CO3JA€T YCJIOBUS Js: MO3HAHUS 3aKOHOB
KUBOU MPUPObI, popMupoBaHus (yHKIIMOHATFHOW TPAaMOTHOCTH, HABBIKOB 3/10pPOBOTO
1 0e30macHOro oopasa )KM3HHU, SKOJIOTMUYECKOI0 MBIIUIEHHS, IEHHOCTHOTO OTHOLIEHUS K
KUBOH IIPUPOJIE U YEIIOBEKY.

Bonpmioe 3HaueHre OWMONOTUS MMEET TaKKe IJIsl PEIICHHUs] BOCHHUTATENIbHBIX H
pa3BUBAIOIIMX 3aJa4 CPEAHEro OO0IIero 0O0pa30BaHHUs, COLMATU3ALUU O0yYarOIIUXCS.
N3yuenue Ononoruu oOecrneurnBaeT ycjloBUs s (OPMUPOBAHUS MHTEIIEKTYaJIbHbIX,
KOMMYHUKAIIUOHHBIX ¥ HWH(QOPMAIMOHHBIX HAaBBIKOB, JCTETHUECKOH KYJbTYpHI,
CHOCOOCTBYET HMHTErpaldyd OMOJOTMYECKHX 3HAHUN C MPEJCTABICHUSMU U3 JPYIHX
y4eOHBIX MpPEAMETOB, B YACTHOCTU, (PU3MKH, XuUMuUU H reorpapuu. HazpaHHble
MOJIOKEHUSI O TMpeAHa3HauYeHUU y4eOHOro mpenmMera «buonorus» coctaBWIM OCHOBY

JUISL ONIpEACNICHUs] TMOJXOJ0B K OTOOPY W CTPYKTYPUPOBAHUIO €ro COACpPKaHMUS,
MPEJCTABIICHHOTO B MTPOTpaMMe MO OUOJIOTUH.

Ot6op conepxkanus yueOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUH KyJIbTYpPOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyyJaromecs: JOHKHBI OCBOMTH 3HAHUS U YMEHHUA, 3HAUYMMBbIe i1 (POpMUPOBAHUS
o01el KyJabTyphl, OMpPEACIAIONINe MOBEICHUE YEIOBEKa B OKPYKAIOUIEH MPUPOIHON
cpene, BOCTpeOOBaHHBIE B TOBCEIHEBHOW JKU3HU U TMPAKTHUYECKON JESATEIHHOCTH.
Ocoboe MecTo B ATOM CHUCTEME 3HAHHMM 3aHUMAIOT JIEMEHTHI COJEPKAHUsS, KOTOpPbhIE
CIIy’KaT OCHOBOU st (popMUpOBaHUS TMPEJCTaBICHUI O COBPEMEHHON €CTECTBEHHO-
HAyYHOW KAapTMHE MHpA W ILEHHOCTHBIX OPHEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHH3alluyi OMOJIOTUYECKOro 00pa3oBaHUsl.

CtpykTypupOBaHuUE COepkKaHus y4eOHOro MaTepurasa B mporpaMMe 1o OuoJIoTuu
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHUSI 3HAHUK 00 OTIWYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW TIPHPOJABI, O €€ YypPOBHEBOW OpraHU3alUu ¥ SBOJONUU. B
COOTBETCTBHUM C OTUM B CTPYKType ydeOHOro mnpeamera «buomorus» BbiieneHbI
CIEAYIOIINE COJAEpKaTeabHble JIMHUM: «buosiornsa kak Hayka. MeToasl HAy4yHOTrO
no3HaHus», «KieTka kak Oumosiormueckas cucteMay, «OpraHu3M Kak Ouoyiormueckas
cuctemMay, «CucreMa M MHOroo0Opa3ue OpPraHUYECKOTO MHpPa», «IBOJIOLUUS KUBOH
MPUPOJIBD», « IKOCUCTEMBI ¥ IPUCYILINE UM 3aKOHOMEPHOCTH.

[{ens nzydyenus yuedHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE
OoOyJaromMMuUCsl 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBLHON OpTaHWU3aIMK KUBBIX
CHUCTEM pa3HOTO paHTa W MPUOOpETEeHHWe YMEHHMM HWCIOJIb30BaTh ATU 3HAHUS



JUIA TPaMOTHBIX JEWCTBUA B OTHOUICHHMH OOBEKTOB XUBOW MPUPOIBI W PELICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctwxkenne  nenu — u3ydeHuss — ydyeOHoro — mpeamera «buosorus» Ha
0a30BOM ypOBHE 00ECIIEUNBAETCS PEUICHUEM CIIEAYIOLIUX 331a4:

OCBOEHHE O0YYArOUIMMUCS CUCTEMbI 3HAHUK O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3ax, IPaBWJIAX, CIYKAIIUX OCHOBOW JUIA
(GopMupOBaHUs TPEICTABICHUIA O €CTECTBEHHO-HAYyYHOM KapTHHE MHpa, O METOoJax
HAYYHOTO O3HAHMS, CTPOSCHUH, MHOTO0Opa3uH U 0COOEHHOCTSIX )KUBBIX CUCTEM PA3HOTO
YPOBHSI OpPraHU3alliy, BBIJAIOIMIMXCS OTKPBITHSAX M COBPEMEHHBIX MCCIIEIOBAHUAX B
OnoJIOruy;

dopmupoBaHHe Yy OOyYarOlIMXCSl MO3HABAaTEIbHBIX, HHTEIUIEKTYalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCEe aHaU3a JaHHBIX O MyTSIX Pa3BUTHSA B OUOIOTUU
HAay4YHBIX B3IJIS0B, UJEH U MOAXOAOB K M3YYEHHUIO KMBBIX CHUCTEM PA3HOTO YPOBHS
OpraHU3aluH;

CTaHOBJICHHE Y O0y4Yaromuxcsa o0uieil KyabTyphl, GyHKIHOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATh M OLIEHUBATh SIBJICHUSA OKPYXAlOLIEro MHpa KUBOU
MPUPOJBI HA OCHOBAHUM 3HAHUI U OMbITA, TIOJYUYEHHBIX PU U3YYEHUU OHOJIOTUH;

dopmupoBaHre y  OOYyYalOIUXCS yYMEHUHM  WJUIIOCTPUPOBATH  3HAUECHHE
OMOJIOTUYECKUX 3HAHUA B TMPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXXHOCTM TIO3HAHUS YEIOBEKOM KUBOU
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOJIIO/IEHUS 3THUECKUX HOPM
MIpU TIPOBEJICHUU OUOIOTUUYECKUX UCCIIeI0BaHUM;

OCO3HAHWE IIEHHOCTH OHWOJIOTMYECKMX 3HAaHUW JJId TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPBL, 11l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM W yMEHUH B MOBCEIHEBHOW JKU3HU IS
OLICHKHM TMOCJIEACTBUM CBOEH IEATEIBHOCTH IO OTHOLIEHHUIO K OKPYXKAKOLIEU Cpexe,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COONIOAEHUE MeEp MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpennero oOuiero oOpazoBanusi «buonorus», u3zydaemas Ha
0a30BOM ypOBHE, SIBIISIETCS 00s13aTENbHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHon 06actu « ECTeCTBEHHO-HAYUYHBIE TPEAMETHI.

OO01iee 4nCI0 YacoB, PEKOMEHJIOBAHHBIX I U3y4YeHUs OWOJIOTHH, — 68 4YacoB:
B 10 xnacce — 34 yaca (1 gac B Heenmo), B 11 kimacce — 34 vaca (1 yac B Hezeno).



COIEPKAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJjiorust Kak Hayka

buonoruss kak Hayka. CBsi3b OMONOTHM C OOIIECTBEHHBIMU, TEXHUYECKHUMH U
APYTUMU €CTECTBEHHBIMU HayKaMHu, GUIOCO(PHEH, ITUKOMU, ICTETUKON U mpaBoM. Poib
Ouonoru B (POPMUPOBAHMU COBPEMEHHON HayuyHOM KapTuHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl MO3HaHUS KUBOM NpUPOAbl (HAOMIOJEHUE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, KiaccupuKkaius, MoIeINpoBaHe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

Jemoncmpayuu:
llopmpemui: Y. lapsun, I'. Mennens, H.K. Konbios, . Yorcon u ®@. Kpuk.
Tabauyst u cxemot: «MeTOABI TO3HAHUS )KUBON MPUPOIBD.

Jlabopamopnsie u npakmuueckue padomol:
[Ipaktrueckas padora Ne 1. «Vcnosnib30BaHuE pa3IUYHBIX METOAOB IPU U3YUEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3 ALK

JKuBbie cucteMbpl (OMOCHCTEMBI) KakK MpeaMET Hu3ydeHus Ouonoruu. OTivuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOU ITPUPO/IBI.

CpoiicTBa OMOCHUCTEM W HUX pa3sHooOpaswe. YPOBHH OpTraHU3alMH OHOCHCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISALMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEpPHBI.

Hemoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIC IPU3HAKH KU3HI», « Y POBHU OPTaHU3AIIMHN YKUBOM
IPUPOJIBIY.

Obopyodosanue: moaenb Mojekyinsl JIHK.

Tema 3. Xumnuecknii COCTaB M CTPOCHHUE KJIECTKH

XUMHUYECKUM COCTAaB  KIETKH. XUMHYECKHE DJIEMEHThl: MAKPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BEILIECTBRA.

DyHKIMA BOJIbI U MUHEPAJIbHBIX BEIIECTB B KJIETKE. [loanepxanrue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMMHOKHCIOTBI — MOHOMEPBI OEJKOB.
He3zamenumble M 3aMeHUMBbIE aMHUHOKUCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpBI O€ITKOBOM MOJIEKYJIbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OenkoB. bruonornueckue QpyHKmuu GEIKoB.

depmeHThl — Ouosioruyeckue karanuzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIN
IEHTp, cyocTpatHas crnenuduanocts. Kodhepmentsl. Butamunsl. Otauyns GepMeHTOB
OT HEOPTraHWYECKUX KaTaanu3aToOpOB.



VYrneBonbl: MOHOcaxapuibl (TJIH0KO03a, pubo3a M Je30KcHpru003a), Arcaxapuibl
(caxaposa, JlakTOo3a) MW MOJUCaxapuabl  (Kpaxmayi, TJIMKOT€H, [IEJUII0JI03a).
buonornyeckue QpyHKIIMN yriIeBOIOB.

Jlununer: Tpurmuuepuasl, Gochomunuabl, crepouasl. ['uapodunsHo-ruAPOPOOHBIE
cBoiictBa. buomornyeckue ¢ynkumun nunuaoB. CpaBHEHHE YIJIEBOJAOB, OEIKOB U
JUIUI0B KaK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u pynkiuun PHK. Bunsr PHK. ATO:
CTpO€HHUE U (QYHKIIHUH.

[utonorus — Hayka o kietke. Kinetounast Teopust — mpuMep B3auMOJICUCTBUS UJIEH
U (aKkTOB B HAYYHOM MO3HAHUHU. METOIbI U3YUYEHUS KICTKH.

Krnerka kak uenoctHas »xuBasg cucrema. OOIIMe MPU3HAKU KJIETOK: 3aMKHYTas
Hapy>kHass MmeMOpana, mosiekysbl JIHK kak renernueckuii ammapar, cucTeMa CHHTE3a
Oenka.

Tunsl KJIETOK: dyKapuoTHUecKass M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTUYecKon kiueTku. Kierounas crenka 6aktepuid. CTpoeHUE 3yKapUOTUUYECKOU
KJIeTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, IJIMKOKAJIUKC, UX
¢ynkuuu. Ilnasmatudeckass memOpaHa, ee cBoiicTBa M (PyHkuuu. lluromnaszma u ee
opraHouabl. OpHoMeMOpanHble opraHouabl kietku: OIIC, anmapar ['onbmxw,
mu30coMbl.  [loilyaBTOHOMHBIE  OpPraHOWIbl  KIJIETKH: MHMTOXOHJIPUH, IJIACTUABL.
[IpoucxoxaeHre MUTOXOHAPUN U TutacTul. Bunel miactua. HememOpaHHbie OpraHou bl
KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJU, PECHUYKH, KIyTUKU. DyHKUIUU
OpraHOMJIOB KJIETKH. BitoueHus.

SAnpo — perynsaTopHblii 1eHTp kieTku. CTpoeHuWe siapa: siaepHas 000J0dKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIMIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yusnkunc, P. ®panknun, K.M. bap.

Juacpammer: «PacnpenernieHe XUMUYECKHX 3JIEMEHTOB B HEXKUBOW MPUPOJIE»,
«Pacripenenenre XUMUYECKUX SJIEMEHTOB B )KUBOM TIPUPOIE.

Tabnuyvr u cxemwr: «llepuonnueckass TaOaUIA XUMHUYECKHX DJIEMEHTOBY,
«Ctpoenue MoJieKysbl BOAbDy, «buocuHTe3 Oenkay, «CTpoeHHe MOJEKYJIbl OenKay,
«Ctpoenue hepmentay, «Hyknennonsie kuciotel. JIHK», «Ctpoenue momnekynst ATDy,
«CtpoeHue »yKapuoOTHYECKOW KIEeTKW», «CTpOEHHE >KUBOTHON KIETKH», «CTpoeHue
pacTUTENIbHOU KIETKW», «CTpOCHHE MPOKAPHOTHUUECKON KiIeTKkn», «CTpoeHue sapa
KJIETKNY, «YTIEBOIBD), «JIMIUIBD.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWE Il  MPOBEIACHUS
HAOIIOJICHU, HW3MEpPEHUN, DKCIEPUMEHTOB, MHUKpOIpenapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.



Jlabopamopnuie u npakmuueckue padomol:

JlabopaTtopHnas pabota Ne 1. «/3ydyeHne kKaTaIUTUUECKONW aKTHBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl).

JlabopaTtopHas padota Ne 2. «M3y4ueHue CTpoCHHs KJIETOK PACTEHUM, KUBOTHBIX
U OaKTepHil Moy MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaAHUEY.

Tema 4. ZKnzHeaeaTeJIbHOCTDL KJIETKH

OOmeH BemiecTB, WM MeTa0OMM3M. ACCUMWIIIUS (IUIACTUYECKUN OOMEH)
U JTACCUMIIIAIMS (HEPreTHYecKuid OOMEH) — JBE CTOPOHBI €IWHOTO Tpolecca
Meraboin3ma. Poiap 3aKOHOB COXpaHEHUsT BELIECTB M SHEPIMM B IOHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbii. Pons ¢epmeHTOB B
0oOMEHE BEILIECTB U NMPEBPAILICHUN SHEPTUH B KIIETKE.

®dotocunre3. CeroBass U TeMHOBas (azbl GorocuHre3a. Peakunu doTocuHTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (HOTOCUHTE3A ISl KU3HU Ha 3emuie. BiusiHue
yCIOBHM cpefpl Ha (POTOCMHTE3 M CHOCOOBI TMOBBIIIEHUS €ro MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTECHHUIA.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINE OaKkTepun. 3HaUYeHUE XEMOCUHTE3a JIIsl )KU3HU
Ha 3emJIe.

OHepreTnueckuii oOMeH B KkieTke. PacimiernjieHne BelIECTB, BbIJCICHHE
U aKKyMYJIMPOBAaHHE 3HEPIUM B KJIETKE. DTallbl SHEPreTUYecKoro oomeHna. ['nmukomnus.
bpoxenne wm ero Buabl. KHCIOPOIZHOE OKHCIECHHME, WA KIETOYHOE JIBIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

Peakiuu matpuuHoro cunte3a. ['enernueckas uapopmanus u JJHK. Peammzanus
reHeTUYeCKO HH(opManuu B KJIETKe. [ eHeTMYecKuid KOJ M €ro CBOMCTBA.
Tpanckpunius — matpuusbiii cuHTe3 PHK. Tpancnsuuss — Ouocunte3 Oesnka. DTamsbl
tpancisiuu. KonupoBanue amuHokuciot. Pois pubocom B OuocuHTese Oemnka.

Heknerounsle (opmbl ku3HUM — BUpychl. Mcrtopust otkpbiTusi BHpycoB (/.M.
NBanoBckuit). OCOOCHHOCTH CTPOSHUS M YKW3HEHHBIN ITUKJI BUPYCOB. baktepuodarmu.
bosie3nn pacteHuil, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
uMmyHoaepuuta yenoseka (BUY) — Bozoyaurens CIIN/{a. OOpaTHas TpaHCKpUIILKUA,
peBepTasa u unterpasa. [IpodunakTrka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /[.1. UBanosckuii, K.A. Tumupsses.

Tabnuyvr u cxemvl: «Tunel mmTaHusy, «Merabommsmy, «MUTOXOHAPHUSY,
«HepreTnueckuii  oOMeH», «Xioportacty, «®Porocuntesy, «Crpoenme JITHK»,
«Ctpoenue u (pyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «I'eHeTHUYEeCKU KOy,
«Bupyce», «bakrepuodarn», «CtpoeHue u >ku3HeHHbIM 1uki Bupyca CII]/Ia,
6aktepuodaray, «Permmukarus [JJHK».



Obopyoosanue: wmonaenu-anmmkanuu «Ynapoeane JIHK u  TpaHckpumysy,
«buocunres 0enka», «CTpoeHue KIETKW», Moielb CTpYKTypsl JTHK.

Tema S. Pa3MHoOKeHMe M MHAUBHUAYAJbHOE PA3BUTHE OPraHU3MOB

KneTouHsiii UK, WK )KU3HEHHBINA UK KieTku. UaTepdasza u mutos. [Ipomeccsl,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
CrpoeHue XpoMOCOM. XpOMOCOMHBIN Ha0Op — KapuOTHM. JIUTIIONIHBIA U TaIllJIONIHBINA
XpOMOCOMHBIE HaOOpbl. Xpomatuabl. LluTonormueckne OCHOBBI Pa3MHOXKEHUS
Y MHJIVUBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenue knetku — muto3. Ctagum murtosa. [Iponeccel, npoucxoadmue Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKuil CMBICII MHUTO34.

[Iporpammupyemasi rudesb KJICTKA — arlonTo3.

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe W MojoBoe. Buaesl Oecrnosoro
Pa3MHOXXEHUSA: JEJICHUE HaJBOE, IOYKOBAaHHE OAHO- H  MHOTOKJIETOYHBIX,
CHOpOOOpa3OBaHUE, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHME
OpPTraHU3MOB, €T0 3HAYEHHUE JIJIS CEJICKIUU.

[TonoBoe pa3sMHOKEHHE, Er0 OTINYHS OT OECTIOIIOTO.

Meiio3. Craguu Menoza. IIponeccel, Npoucxoisdiiue Ha CTaaAusIX Meiosa.
IToBenenue xpomocoMm B Meno3e. Kpoccunrosep. buosornueckuii CMbICH U 3HAYCHHE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs IMOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lojoBbie
’KeJe3bl: CEMEHHUKHU U sIMYHUKU. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cnmepmaro3ou, sMIEKIIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIIEKJIETOK M criepMaTo3ou1oB. OmoaoTBopenue. [lapreHorenes.

NunuBuayanpbHoe  pa3BuTue  (OHTOreHEe3).  OMOpUOHAIbHOE  Pa3BUTHE
(amOpuorenes). OTtambl AMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOsieHre, racTpyisius, opraHorene3. IlloctomMOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHSL: MPSMOE, HEMPAMOE (JIMYMHOUHOE). BiusiHue cpeapl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CTIOCOOHBIE BBI3bIBATH BPOKIECHHBIE YPOJICTBA.

Poct u pazButne pacteHuil. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Jemoncmpayuu:

Tabnuyvt u cxemwvl. «DOpPMBI  Pa3MHOXKEHUST OpPraHuU3MOBY», «J[BolHOE
OIJIOIOTBOPEHHUE Y LIBETKOBBIX pACTEHUI», « BereraTuBHOE pa3MHOKEHUE PACTEHUID,
«Jlenenue kieTku 6aKkTepuin», « CTpPOCHHE MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBIY,
«Knerounsiii ki, «Pemmmkanus JJHK», «Muto3», «Meio3y», «IIpsMoe u Henpsimoe
pa3Butue», «l'ameToreHe3 y MIICKOMMUTAIOMIMX W 4YeloBeKka», «OCHOBHBIE CTaauu
OHTOT'CHE3a.

Obopyoosanue: MHKPOCKOT, MUKpPOMpENnapaThbl «CniepmaTo30uasl
MJICKOTIUTAIONMIETO», «SIMIEKIEeTKa MIJIEKONMUTAMEro», «KapuokuHe3 B KIIETKax



KOpelllKa JyKa», MarHuTHasi MoJenb-anmumkamnus «/lenenue kinerku», monens JHK,
MOjieNIb MeTa]azHoil XPOMOCOMBI.

Jlabopamopnvie u npakmuueckue padomol:

JlabopaTtopHas pabota Ne 3. «Habmroienne MuTO3a B KJIeTKaX KOHYMKA KOpelIKa
JyKa Ha TOTOBBIX MUKPOTIPEIapaTax».

JlaGoparopHas padora Ne 4. «M3ydyeHue cTpoeHUs MOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBEeHHOCTh M K3MEHYMBOCTH OPTaHU3MOB

[Ipenver u 3amaunm reHetuku. Mcropus pasButusa reHeTukH. Ponbs nuronoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKH. BKTam pOCCUNCKIX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeTolbl TeHeTUKH (THOPUIONOTUYECKUM, IUTOT€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYeCKuii). OCHOBHBIE T'€HETHYECKHME TNOHATHS. [eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAcJeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIe [. Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €AUHO00pa3usi TMOpHUIOB MEPBOrO MOKOJICHHUS.
[IpaBuiio TOMHUHUPOBAHUA. 3aKOH PACILIEIUICHHS MPU3HAKOB. [ MIOTE3a YMCTOTHI TAMET.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JurnOpuaHoe cKpeluBaHue. 3aKOH HE3aBUCUMOIO HAaclIeOBaHUs IPU3HAKOB.
[{urorenernueckre OCHOBBI ~ JUTHOPUIHOTO  CKpEHIMBaHUSA.  AHAIM3UPYIOIIEe
CKpemnBaHue. lcronb30BaHME AHANM3HUPYIOWIETO CKPEIIMBAHUS IS OINPEIEIICHUS
TeHOTHUIa 0COOH.

CueruieHHOe HaciejoBaHue npusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HAaCJIEIOBAHNIO T€HOB. HapylieHue ClerieHnsi TeHOB B pe3yJibTaTe KPOCCUHIOBEpPA.

XPpOMOCOMHAsI TEOPHUSI HACTEACTBEHHOCTH. | eHETUUECKUE KapThl.

['enernka mnona. XpOMOCOMHOE OIPEACIICHHE MoJja. AyTOCOMBI U IIOJOBBIE
XpPOMOCOMBI. [ OMOTaMeTHBIE U TeTeporaMeTHbIE Opranu3Mel. HacienoBanne npu3HaKoB,
CLICIIJICHHBIX C IIOJIOM.

N3meHunBOCTh. BHbI H3MEHUNBOCTH: HEHACIEACTBEHHAS U HACJIeACTBEHHAs. Poib
Cpenbl B HEHACIEJCTBEHHON W3MEHUMBOCTU. XapaKTePUCTUKA MOJIU(DUKAITMOHHON
U3MEHUMBOCTU. BapuanumoHHBIA psAx W BapuanuoHHas Kpusas. Hopma peakuun
npu3Haka. KoimyecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU U NX HOpMa peakunu. CBOMCTBA
MOJIU(PUKAIMOHHON N3MEHYUBOCTH.

HacnencrBennas, WM TEHOTUIHMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH.
MyraunonHast u3MeHUnMBOCTh. Kitaccudukanus MyTauuid: TeHHbIE, XPOMOCOMHBIE,
reHomMHble. YacTtora © TOpUUMHBL MyTauuid. MyTtareHHble  QakTopbl. 3aKOH
TOMOJIOTHYECKHUX PSAIOB B HACJIEeACTBEHHOM n3MeHunBocTy H.M. BaBunosa.

BHesnepHas HacneICTBEHHOCTh U U3MEHUYHUBOCT.

['enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETHKHN YEJIOBEKA!
reHeaJIOTUUECKUI, OJIM3HEIIOBBIN, IMTOTEHETUUECKUN, OMOXUMUYECKHI, MOJICKYJISIPHO-

10



TeHETUYECKUI. CoBpemeHHOE omnpeiesieHue IeHOTHIIA: ITOJTHOT€HOMHOE
CEKBEHHPOBAHHWE, T'E€HOTUIIUPOBAHHE, B TOM uuciae ¢ mnomorisio III[P-ananu3a.
HacnencrBennnie 3a00JIeBaHMS YeI0BEKA: T€HHBIC 00JIE3HN, OOJIC3HH C HACJIEACTBEHHOM
PEAPACTIONIOKEHHOCTRIO, XpOMOCOMHBIE Oojie3HH. CoMaTHuecKue W TeHEepaTHUBHBIC
myTaiud. CTBOJOBBIE KiIETKH. [IpUHIMIIBI 370poBOro o0Opasa >KU3HU, JUArHOCTHUKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYeCKHX Oone3Hel. Meauko-reHeTHIecKoe
KOHCYJIbTHpPOBaHKE. 3HAUCHNE MEIUIIMHCKONW T€HETUKHU B MPEJIOTBPAIICHUH U JICYCHUU
FeHETUUECKHUX 3a00JICBaHUM YeJIOBEKA.

Jemoncmpayuu:

llopmpemuvi: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepukos, H.B.
Tumodeen-Pecorckuii, H.I1. Bapuos.

Tabauyvl u cxemvl: «MOHOTHOPHIHOE CKpPEUIMBAHME M €T0 IUTOTCHETUYECKas
OCHOBa», «3aKOH PACIICIJICHUS U €r0 IUTONCHETUYECKass OCHOBA», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpeniuBanuey, «llUToOrM4ecKkre OCHOBBI JUTHOPUIHOTO
CKpeluBaHuss», «Meho3», «B3aumoneicTBUe aielbHBIX T€HOBY», «l eHeTnueckue
KapThl pPACTEHHM, >XMBOTHBIX W 4YeJIOBEKa», «l'eHernka mnosa», «3aKOHOMEPHOCTH
HACJIEIOBAHMUS, CIEIUICHHOTO ¢ MOJ0M», « KapnoTumsl yenoBeka u KUBOTHBIX», «Buasl
U3MEHUUBOCTHY», «MonudukanmonHas wu3MeHYUBOCTHY», «HacnenoBanue pesyc-
dakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

Obopydosanue:  Mojenu-anmmvkanuu  «MOHOTHOPUIHOE  CKpEIIMBAaHUEY,
«Henonmunoe  momuHupoBanue»,  «JurubpumHoe  ckpemuBanue»,  «llepekpect
XpOMOCOM», MHKPOCKON M MHKporpenapaT «llpo3zodunay (HopMa, myTtauuud (popMbl
KPBUIbEB M OKPACKH Tela), repoapuii «I'opox moCceBHOM.

Jlabopamopnsie u npakmuuecKkue padomol:

Jlabopatopnast pabora Ne 5. «UM3ydeHuwe pe3yJbTaTOB MOHOTHOPUIHOTO
U IUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HITBI HA TOTOBBIX MUKPOIIpETapaTaxy.

JlaGoparopnas pabota Ne 6. «3yueHne MoaudUKAIIMOHHONW W3MEHYUBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y Apo30(Hiibl Ha TOTOBBIX
MUKpOITpenaparaxy.

[Tpaktuueckas padbora Ne 2. «CocTaBieHHE U aHAIN3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa ¥ Ipouecc. 3apoXACHUE CENEKIUN U JOMECTHKALUs. Y YeHHUE
H./. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO00pa3us KyJbTYPHBIX PacTEHUH.
L{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METObl CeleKIUU. MaccoBblii U HWHIUBUAYaJIbHBIA OTOOpPHI B
CEJEKIIMM pACTeHUH W KUBOTHBIX. OIEHKa »HKcTepbepa. bBIM3KOPOACTBEHHOE
ckpeniuBanue — HHOpuauHT. Yucras nunausg. CKpelMBanie YUCThIX JUHUM. ['eTeposuc,
win rubpuaHas cuia. HepoacTBeHHoe ckpemyBaHue — ayTOpuauHr. OTaaneHHas
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rudpuan3anus 1 ee ycnexu. MckyccTBeHHbII MyTareHe3 M MOJIy4eHHUE MOJUILIIONIOB.
JIOCTHKEHNS CENIEKIIMY PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

BbroTexHOIOrHs Kak OTpaciib MPOU3BOJACTBA. [ eHHas MHKEHEepHsl. DTanbl CO3/1aHUS
pekomOuHanTHOM JIHK wu TpaHcrennblx opranusmoB. KierouHas WHXEHEpPHS.
Kiterounsle KynbTypbl. MUKpPOKIOHAJIBHOE pa3MHOXeHUE pacTeHuil. KionupoBaHue
BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOIMYECKHE U
strdeckue mpoodsuemsl. 'MO — reneTnduecky MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

Jemoncmpayuu:

llopmpemuvi: H.W. BaBunos, 1.B. Muuypumn, I'.J1. Kapneuenko, M.®. lBaHoB.

Tabauyvt u cxemwl: KapTa «LIeHTpHI MPpOKUCXO0KACHUS 1 MHOTOOOPa3Hs KyJIbTYPHBIX
pactenuit», «llopojabl HOMaIIHMX KUBOTHBIX», «CopTa KYJIBTYPHBIX PAaCTCHUID,
«Otnanennas rudpunuzanus», «Padotel akagemuka M.®D. UBanoay, «Ilomumniouausy,
«O0bekThl  OmoTexHosorum»,  «Kierounesle  KyJapTypel W KJIOHHPOBAHHUE,
«KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XpPOMOCOM.

Obopydosanue: MyJsiKU TUIOAOB U KOPHEIJIOAOB AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repbapuii «CelbCKOX03IHCTBEHHBIC PACTCHUS.

Jlabopamopnuie u npakmuueckue padomal:

Okckypeusi « OCHOBHBIE METOBI M TJOCTHKEHHS CEJICKIIUU PACTCHUI U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOHMCIBITATEIbHBIA Y4YacTOK,
B TEIUTMYHOE XO35HCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC
1 gac B Hexento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMsI.

Tema 1. DBosroMOHHAs OMOJIOTUA

[Ipennockuiku BO3HUKHOBEHHUS 3BOJIIOIIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPUS U
ee MecTo B Ouosioruu. BiusiHMe >BOJIIOIIMOHHOW TEOPUM HA Pa3BUTHE OHUOJIOTHH U
JIPYTUX HayK.

CBugerenscTBa  3BOJIONMU.  [laneoHToNOrMYECKHE:  MOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B  TAJCOHTOJIOTMYECKOW  JIETOMHUCH, TMEPEXOJHbIE  (POPMBI.
buoreorpaduueckue: cxoacTBo u pazanune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W pa3iduuuMsi OSMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIPHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIC,  aHAJIOTHYHBIC,
PyIUMEHTApHbIE OpraHbl, aTaBU3MBL. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX IyTeH y BCex
OpraHu3MOB.

OBomonnonHas teopust U. Jlapsuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBvOKyIye Cuibl 2BOJIONHMHM BHIOB 10 JlapBuHY (M30BITOYHOE DPA3MHOKEHHE MPHU
OTPAaHUYECHHOCTH  PECypcoB,  HEONpeJAesieHHass  W3MEHYUMBOCTh, Oopnba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).
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Cunretrnueckas Teopus sBoonuu (CTI) U ee OCHOBHBIE MOJIOKEHUS.

MukposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrkyme cuibl (paKkToOphl) SBOTIONUH BUIOB B IPUPOIe. MyTarlmOHHBINA MTPOIIECC
¥ KOMOMHATUBHAS U3MEHUYMUBOCTS. [lomymsiinonHbie BOIHEI U Apei¢ renos. U3omsamus u
MUTpaUs.

EctecTBeHHBII 0TOOP — HaNpaBiAOMui GakTop 3BOIOIUN. DOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoONeHHOCTh  OPraHU3MOB  Kak  pe3yibTaT dBosronuu. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOATANTALIUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (POpMBI BUAO0OpA30BAHUS:
reorpaduyeckoe, 3KOJIOTUYECKOe.

MakposBomoniust.  PopMbl  3BOMIONMM:  (QUIIETHYECKasl,  JUBEPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

IIpoucxoxxaeHne OT HeCIEeUaIu3UpOBaHHbIX MNpenkoB. IIporpeccupyromas
CrienHaIn3anrs. ATanTUBHAS paIAALIMS.

Jemoncmpayuu:

Lopmpemuwi: K. JIununeu, JK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkenw, @. Mromnep, A.H. Cesepiios.

Tabnuyvt u cxemol: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoJIbIIIn
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «Dopmbl O0pHOBI 3a CYIIECTBOBAHUE,
«EcTecTBeHHBIN 0TO0pY, «MHOTO00pa3ue COpTOB pacTeHu», « MHOrooOpazue mopo/1
KUBOTHBIX», «llomymsauum», «MyTalMOHHAsE U3MEHUYMBOCTHY, «ApPOMOP(O3bD»,
«Mmnoananramumny, «O0mas nereHepanus», «JBuxyiime cuiibl Boonuny, «Kapra-
cxema wmapmpyrta mnyremectBus Y. JlapBuna», «bopbba 3a CyIecCTBOBaHHEY,
«IIprcnoco6IeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue: KOIIEKIHS HACEKOMBIX C Pa3IMUYHBIMU THIAMHU OKpAaCKH, HAOOP
IJIOIOB U CeMsH, KoJuleKIus «lIpuMepbl 3alIUTHBIX MPUCTIOCOOTIECHUN Y KUBOTHBIXY,
Mojienb «OCHOBHBIE HAmNpaBJCHUS OHBOJIOLMN», OObeMHass wmojaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAeMbIX
KUBOTHBIX W pacTeHUi», Moienb anmukamnus «llepekpect XxpomMocom», BIIaKHbBIC
npenapatel  «Pa3BuTHEe HacekoMoroy», «Pa3BUTHE JISTYLIKW», MHUKpPOIpenapar
«JIpozodunay (Hopma, myTaruu GOpMbl KPbUTHEB M OKPACKH TeEla).

Jlabopamopnvle u npakmuueckue padomol:

Jlaboparopras pabora Ne 1. «CpaBHeHHE BHIOB TIO MOP(POIOTHUECKOMY
KPUTEPHUION.

JlabopaTtopHas pabota Ne 2. «Omnucanue mpucrnocoOJEHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HnKHOBeHHE U Pa3BUTHE )KU3HHM Ha 3emuie

JloHayuHble TPEACTABICHHUS O 3apOXKICHUM JKU3HU. HayuHble T'HUIIOTE3bI
BO3HMKHOBEHUS JKW3HU Ha 3emiie: a0MOTreHe3 W MaHCIepMusi. XUMHUYECKasi IBOJIFOLHS.
AOUOreHHbIN CUHTE3 OPraHUYECKUX BEILIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
NOJATBEP)KIACHUE XHUMHUYECKOW »HBoMonuU. HauvanbHble 5Tanbl  OMOJOTHYECKON
spomonuu. l'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUMKHOBEHUE TMpOTOKJIETKHU. llepBbie KieTkn u uX 3Bomonusa. PopmupoBaHue
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3pam u nepuojgaM. Karapxeil. Apxeickas u
nmpoTepo3oiickas Ipsl. [laneo3oiickas spa U €€ Meproibl: KEeMOPUMCKUM, OPIOBUKCKUH,
CUJIypUMCKHN, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o30KicKas 3pa U €€ IEPUOIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo30licKas 3pa 1 ee NepHoIbl: aJCOr€HOBbIN, HEOT€HOBBIM, AHTPOIIOTE€HOBBII.

XapakTepuCcTHKa KiIMMara W TeOJIOTUYECKUX IponeccoB. (OCHOBHBIE 3Tallbl

ABOJIFOLIMU PACTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMOp(O3bl Y pACTEHHUI U )KUBOTHBIX.
[losiBnenue, pacuBeT U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxeHue 3BoJaronud. OCHOBHBIE
CUCTEMATHYECKHE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YENOBEKA. AHTPOIIOJNOTMs Kak Hayka. Pa3BuTue mnpencraBieHud o
ITPOUCXOKICHUH YeJIOBeKa. MeTobl M3ydeHHsl aHTponorene3a. CxoacTBa U pas3iindus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBrxymme cuibl ((pakTopsl) aHTpornoreHeza. HaciiencTBeHHass M3MEHUMBOCTH
U €CTeCTBEHHBIM 0TOOp. OOIIeCTBEHHbIH 00pa3 *KU3HU, U3TOTOBJIECHUE OpYyIul Tpya,
MBILIEHUE, PEYD.

OCHOBHBIE CTaAuM W BETBU DBOJIOIMU YEJIOBEKA: ABCTPAJIONMUTEKH, YemoBeK
yMenbld, YenmoBek npsAMoXonsmni, YenoBeKk HeaHAepTalbCKuii, YeIOBEeK pa3yMHBIN.
Haxoaku mckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTh paclpOCTpaHEHMUS,
00BEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUSL.

Uenoseueckre packl. OCHOBHBIE OOJBIINME pachl: €BporieouiHas (eBpasuiickasi),
HErpo-aBCTpalionHasl (PKBATOpPUAJIbHAS), MOHTOJOMIHAS (a3MaTCKO-aMEpPUKaHCKas).
YepTbl MOPUCHOCOOJIEHHOCTH MPEACTABUTENECH UYEIOBEYECKUX pac K YCIOBUSIM
cyumectBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpayuu:

Ilopmpemui: @. Pean, JI. ITactrep, A.W. Onapun, C. Muinep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHEe CONHEYHOM CHCTEMBD», «Pa3BuTHe
opraHudyeckoro  mupa»,  «PactutenpHas ~ KieTkay, <«OKUBOTHasi  KJIETKay,
«IIpokapuotuyeckas kieTka», «CoBpeMEHHasi CHCTeMa OpPraHWYecKOro MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YETIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHBIEC MECTa MAJICOHTOJOTUUECKUX HAXOOK MPEIKOB COBPEMEHHOTO YEJIOBEKaY,
«pesnenmme moan», «lpesHue mmoam», «llepBble  COBPEMEHHBIE  JIIOINY,
«YenoBeuecKkue pacob».
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Obopyoosanue: myisbxu «lIpoucxoxaeHue deiaoBeka» (OIOCTBI aBCTpajoNUTEKa,
MUTEKAHTPOTa, HEaHIepTalblla, KPOMaHbOHIIA), CICTKH WM U300paKeHHUsST KaMEHHBIX
OpyAMii  NEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIEphl,  pyoOwia,  ckpebia),
reoXpoHoJiorudeckas Tabmuia, KoUIeKus «DopMBI COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX U PaCTECHUI».

Jlabopamophbsie u npakmuueckue padomol:

[Ipaktuueckass pabora Ne 1. «/3ydeHuwe HCKOMAeMbIX OCTATKOB pACTECHUN U
KUBOTHBIX B KOJUICKIIUSX).

DKCKypcHs «IBOJIIONHS OPraHMYEeCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIH
WJIM KpaeBeqUECKU My3el).

Tema 3. OpranusMbl 1 OKpYyKaloLas cpeaa

OKOJIOTHsI KaK Hayka. 3aJaud W pasleibl 3KOJIOTMH. METOIbl 3KOJIOTMYECKUX
UCCIIEI0BAHAN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHWsI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, IOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonornueckue  (aktopel.  Knaccudukamuss — SKOJOTMYECKHX  (PAKTOPOB:
abuoTHYeCcKHue, OMOTUYECKUE U aHTpoIoreHHbIe. JleficTBue skoorundeckux GakTopoB Ha
OpraHU3MBbl.

AOuoTtnueckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOneHus: OpraHu3MoOB K JE€HCTBHIO a0MOTHYECKHX (pakTopoB. buomornueckue
PUTMBL.

buotnueckue ¢aktopsl. Buasl OHMOTHYECKHX B3aWUMOJEHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero Gopmel. [lapasutusMm, koomepauus, MYyTyalu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHHe OWMOTHMYECKUX B3aUMOJEHCTBUWA [JIsl CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH NOMyIsuur. OCHOBHBIE ITOKA3aTENN MO JISILIUU:
YUCJIEHHOCTh, TJIIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpaLus. nHaMuka
YUCJICHHOCTH NOMYJISILUU U €€ PETYJIALHNS.

Hemoncmpayuu:

Ilopmpempsi: A. T'ymoonsar, K.®. Pynbe, 3. I'ekkens.

Tabnuyvt u cxemwvi: xapra «llpupomnsie 30HBI 3emim», «Cpeabl OOUTaHUS
opranu3zMoB», «®Doronepuoauszm», «llomynmsamumy, «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH TOMYJISAIUK HHQY30puu-Ty Penbkny, «Ilutessie memm.

Jlabopamopnuie u npakmuueckue padomol:

Jlabopatopnas pabotra No 3. «Mopdonorudeckue OCOOEHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHH.

JlaGopaTtopuass pabora No 4. «BnusHue cBeTa Ha POCT W PaA3BUTHE YEPEHKOB
KOJIeycay.
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[Ipaktuueckast padora Ne 2. «IlojacyeT MIOTHOCTH MOMYJISILIMA pa3HbIX BUIIOB
pacTEHUI.

Tema 4. Coo0uiecTBa M IKOJIOTrHYECKHE CUCTEMBI

Coo0miectBo opraHu3MoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomuHantel. CBs3u B OMOLIEHO3E.

DkoJioruyeckue cucteMsl (3xocucTemsl). [loHsaTHE 00 3KOCHCTEME U OMOTEOIIEHO3E.
OYHKITMOHATBHBIC KOMIIOHEHTHI SKOCUCTEMBI: TTPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BeniecTB v MOTOK PHEPTUH B 3KocucTeMe. Tpoduueckue (MUIIEBbIC) YPOBHU
skocucteMsl. [Iumessie nenu u cetu. OCHOBHBIE MTOKA3aTelId SKOCUCTEMBI: OMomacca,
MPOIYKIUS. JKOJOTUYECKHE THPAMHIBI: TMPOMYKIIMH, YHUCIEHHOCTH, OMOMACCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYUBOCTH, CAMOPETYJIsiius, pazputue. CyKieccus.

[TpuposHblE 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMa XBOMHOIO
WIH IIAPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOTCHHBIC HKOCHCTEMEI. ATPOIKOCHCTEMBI. Y pOOIKOCHCTEMBI.
buonoruueckoe u xo3s1iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenue B.W. Bepuaackoro o ouocdepe. ['panuiipl, coctaB v CTpykTypa Ouocdepsi.
XKupoe BemectBo u ero Qynkmuu. OcobeHHocTH Ouochepsl Kak Ti00anbHON
AKOCHUCTEMBI. J[uHaMUYecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTs! BemiecTB 1 OHOre0XUMHUIECKHE IIUKIIBI AIEMEHTOB (YTJIEpo/ia, a30Ta).
3oHaIBHOCTH OHMOCchepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMiau. AHTPOIIOTCHHbIE W3MEHEHUs1 B Ouocdepe.
I'moGanbHBIC PKOJOTHYECKUE MTPOOIEMBI.

CocymecTBoBaHue MPUPOJBI U yeroBedecTBa. CoxpaHeHre OMOopa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Onocdepbl. OCHOBA pallMOHATBHOTO YMPABICHUS MPUPOIHBIMU
pecypcamMu U UX UCTIONIb30BaHue. JlOCTIKEeHUsT OMOJIOTHH B OXpaHa MPUPOIBI.

Jemoncmpayuu:

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

Tabnuyvr u cxemor: «llumeBble nenn», «bHOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobuiectBa», «llemn mnuTaHUsA», «IKOJOTUYECKAs MUPAMUIAN,
«buocepa u uenoBek», «IKocucTEMa MIMPOKOIMCTBEHHOTO Jeca», «IDKOCHUCTEMa
XBOMHOTIO Jecay, «bHOLEeH03 BooeMa», «ArpoueHos3», «lIpuMepHbie aHTPONOTr€HHbIE
BO3JCUCTBUA HA IIpUpoAy», «BaxHeWline HMCTOYHUKHM 3arpsA3HEHHUs BO3JyXa
U TPYHTOBBIX BOJ», «[louBa — BaxkHe#mias cocrapisronias ouochepbr», «DakTopb
nerpananuu nouBy, «l[lapaukoBeiit 3G dexT», «PakTOpbl PaguOaKTUBHOTO 3arpsS3HEHUS
ouochepni», «O0mas crpykrypa ouocdepn», «PacnpoctpaHeHue Ku3Hu B Ouocheper,
«O30HOBBIN 3kpaH O6uocheprl», «Kpyroopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B PUPOAEN.
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Obopydosanue: Mopaenb-anIuIuKanus «Tunuunele OWOILIEHO3BD», TrepOapuid
«PactutenbHble cooOuiecTBa», Koyekuuu «buonenos», «Bpeautenun BakHEHUIIUX
CEJILCKOXO3SIMCTBEHHBIX KYJBTYp», repOapuul U KOJUIEKIIMM PACTCHUM U KUBOTHBIX,
MpUHAJIEKAIIME K Pa3HbIM DKOJIOTMYECKUMM TpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepariu, n300pakeHUsi OXpaHsIEeMbIX BUJIOB PACTCHHUHN U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOT'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHMAA

Cornacio ®I'OC COO ycraHaBIMBaKOTCS TPEOOBaHUS K pe3yJjbTaTaM OCBOCHHUS
oOyyalomMMuCd TOporpaMM  CpelHero  oOmero  oOpa3oBaHUA:  JIUYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUs TIipeaMera «buomorus»
BBIJICTICHBI CJIEAYIONIUME COCTaBIISIIOIIME: OCO3HAHUE OOYYalOIUMUCS POCCUUCKOM
TPaXJAHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEICIICHUIO, HAJTMYUE MOTHBAIIMU K OOYYECHHIO OHOJIOTHH, IeJICHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUU JIMYHOCTA HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPATUIIUHA pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTD U CIIOCOOHOCTD
00yyYaroIMXcsi PyKOBOJACTBOBATHCSI B CBOEH JEATENBHOCTU IIEHHOCTHO- CMBICIOBBIMHU
YCTaHOBKaMHM, TMPUCYLIMMH CHCTEME OHOJIOTHYECKOro oO0pa3oBaHUs, HaIu4yue
AKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBHUTh 1€ U CTPOUTH KU3HCHHBIC
TUTaHBI.

JIN4HOCTHBIE pe3yibTAaThl OCBOCHUSA mpeaMera «bHOJIOTHS» — JTIOCTUTAKOTCS
B CIWMHCTBE YYCOHOM W BOCIUTATEIBHOM JEATEIbBHOCTM B COOTBETCTBHH C
TPAJULIMOHHBIMA POCCUWCKAMHU COLIMOKYJIBTYPHBIMH, WCTOPUYECKUMU H JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TPHUHATHBIMH B OOIIECTBE IMpaBWIaMH M HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpPa3BUTHs, PA3BUTU BHYTPEHHEHW MO3UIIUM JIUYHOCTH, NATPUOTU3MA, YBAKEHUS K
3aKOHY W MPaBOMOPSJKY, YEJIOBEKY TpyJa M CTapIIeMy IOKOJECHUID, B3aUMHOIO
YBOKCHUS, OCEPEKHOrO OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO U TPAIULMAIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickon denepanuu, nprupoie U OKPYKarollen cpee.

JInyHOCTHBIE pE3ysbTaThl OCBOEHUS y4eOHOTO mpeaMera «buosiorus» g0JKHBI
OTpaXkaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUMXCSi  PYKOBOJCTBOBAThCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3MIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOINEeCTBa, pacCIIMpPeHUE >KU3HCHHOTO OIbITa M OIbITa
NESTeIBHOCTH B TMPOLECCE peau3allii OCHOBHBIX HAIPABICHUNA BOCHUTATEIBHON
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:xkaaHcKoro BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh T'PaXAAHCKOW TMO3UIIMKU OOYyYalolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOT0 OOIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX MPaB U OOS3aHHOCTEH, yBAKEHUE 3aKOHA U
IPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITENBbHOCTH NPU CO3AAHUU YUEOHBIX
IPOEKTOB, PEIICHNN YUEOHBIX M [TO3HABATENbHBIX 33/]1a4, BBIMOJIHEHUH OMOIOTMUECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3MIMIO [0 OTHOUICHHMIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHUE YYWUTHIBaTh B CBOMX JEHCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C pa3HbIMH YOEXKICHUSIMH, KYyJIbTYPHbIMH LIEHHOCTSMHU U
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIIOJIHEHUS YUEOHBIX,
ITI03HABATEJIBHBIX M HCCIIEIOBATENBCKAX 3a]1a4, YBAXUTEIBHOE OTHOIICHHE K MHEHUIO
OIIIOHEHTOB IIPHU 00CYKIEHNUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COJIEPIKAHUS;

TOTOBHOCTB K TyMaHUTAapHOM U BOJIOHTEPCKOM JESITEIBHOCTH;

2) mMaTpMOTHYECKOTr0 BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAXKTAHCKON UIEHTUYHOCTH, NATPUOTU3MA,
YBaXEHUSI K CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH mepena PonuHo#, ropaoctu 3a
CBOM KpaW, CBOWO PoauHy, CBOM A3BIK W KYyJbTYpYy, IIPOLLIOE U HACTOSALIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

IIECHHOCTHOE OTHOIICHUE K NPUPOAHOMY HACICAWI0O W NaMSITHUKAM MPUPOJBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OIICHUBATH BKJIAJ] POCCHUICKUX YYEHBIX B CTAHOBJICHUE W PA3BUTHE
OMOJIOTHY, TIOHUMAaHWE 3HAYCHUS] OMOJIOTMM B MO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00I1IECTBa;

uaenHas yoekJIeHHOCTh, TOTOBHOCTh K CiIy»KeHHi0 OTE4ecTBYy M €ro 3alliuTe,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO Hapoja;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEACHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CHUTYalldI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMUMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIICHHE K CBOUM POJMTENSIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM W3HH B COOTBETCTBUM C TPATUIASIMU
HaponoB Poccuu;

4) 3C¢TeTHYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas OCTETUKY ObITa, HAy4HOTO
Y TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOIICHHI;

MOHMMaHUE AMOIMOHAJILHOTO BO3JEHCTBUS JKMBOW TPUPOILI M €€ IICHHOCTH,

TOTOBHOCTH K CAMOBBIPKECHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHUE MTPOSIBIIATH
KavyeCcTBa TBOPUYSCKOM JTMIHOCTH;
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5) ¢pu3nuecKkoro BOCHUTAHMS:

MOHMMAaHUE U pean3alus 3J0POBOTO M OE30MacHOro 00paza >KU3HU (370pPOBOE
NUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX MPaBUI M HOPM, COAIAHCUPOBAHHBIN PEXKUM
3aHATHI U OT/bIXA, peryJisipHas Gpu3nyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TICUXHUYECKOMY
3JI0POBBIO;

MOHMUMAaHUE EHHOCTH TPaBWUJI MHANBUAYATEHOTO U KOJJIEKTUBHOTO O€301MacHOTO
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHHWE TMOCIEACTBUH M HENPUSITHE BPEIHBIX MPUBbIYEK (YMOTpeOIeHus
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUs);

6) Tpya0BOro BOCIIUTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MacTepPCTBA, TPY10JIt00uE;

FOTOBHOCTh K AaKTUBHOM JESTEIBHOCTH TEXHOJOTMYECKOW H  COLMAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH, IUIAHUPOBaTh W CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCT;

UHTEpPEC K pa3IuyHbIM cdepaMm MnpodecCHOHAIBHON JCSTENIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp OyayIieil mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCThH M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HHU,;

7) KOJOrM4YeCKOro BOCIIUTAHUS:

HKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIICHUE  YPOBHS  DKOJOTHYECKOM  KYJIbTYpPBI: IMPUOOPETEHHE  OIMbITA
TJIAHUPOBAHMS MOCTYNKOB U OIEHKM MX BO3MOKHBIX MOCJIEACTBUHN ISl OKPYKAKOUIEH
cpenpl;

OCO3HAHHUE TJI00ATBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U ITyTel UX pelieHus;

CIIOCOOHOCTh HCITOJIB30BaTh MPHOOpPETacMbIC TIPHU U3yYCHUH OHMOJIOTHU 3HAHHS M
YMEHHUSI TIPH PEIICHUH TPOOJIeM, CBA3aHHBIX C PallMOHAIBLHBIM IPUPOIAONIOI30BAHUEM
(coOmroieHne TMpaBWwl TOBEJACHUS B MPUPOJE, HAMPABJICHHBIX HA COXPAHEHUE
paBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE JNEHUCTBUN, NMPUHOCAIIMX BPEL OKPYXKAIOIIEH NPUPOIHOU
cpene, yMEHHE TMPOTHO3UPOBATh HEOIATOMPUSITHBIC SKOJOTUYECKHE TOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILAThH UX;

HAJIMYME PA3BUTOTO HKOJOTMYECKOTO MBIINUICHUS, SKOJIOTUYECKONW KYJIbTYpHI,
ONbITAa JCATEIBHOCTH 3KOJOTHYECKOW HAINPABIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMHU B II03HABAaTEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOW NPAKTHUKE, T'OTOBHOCTH
K YYaCTHIO B IIPAKTUUECKOMN JEATEILHOCTH SKOJIOTUUYECKOW HAIIPABICHHOCTH;
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8) neHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIECTBEHHOW MPAaKTUKHA, OCHOBAHHOTO Ha JHANIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIbTYpbl KaK CpeJCTBa
B3aMMOJICHCTBHS MEXY JIOAbMH U IMO3HAHUS MUPA;

NOHUMaHue criennPuKy OUOIOrUHU KaK HAyKH, OCO3HAHKE €€ POJiu B GOPMHUPOBAHUU
paIOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TPEACTABICHUS 00
OKpY>KalollleM MHUpPE KaK O €IMHCTBE MPHUPObI, YeOBEKa M 00IlecTBa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHWH TMPOOJIeM COXpaHEHUs MPUPOTHOTO
paBHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM [ COBPEMEHHOW ITMBUJIM3ALIUU:
o0OecrieueHrnss HOBOTO YPOBHS Pa3BUTUS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PeCypCHbIE MPOOJIEMbl PAa3BUTHS YEJIOBEUECTBA,
OHUCKAa NyTeH BBIXOJA U3 TJ00ANbHBIX HKOJOTHUYECKUX NpoOieM M olecnedeHus
nepexojia K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY HCIIOIB30BAHUIO MPHUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUU OMOJIOTHUECKHUX 3HAHUH B LIEJSX MOBBIIICHHS
oOmield KyJIbTypbl, €CTECTBEHHO-HAy4YHOM TPAMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIMOHAJILHOW IPaMOTHOCTH 00y4Jarouxcs, (opMUpyeMoi pH N3y4eHUH OUOJIOTUY;
MOHMMAaHKE CYIITHOCTH METOJIOB IMO3HAHUS, UCTIOJIh3yEMBbIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTB MCTIONB30BATh MOJIy4aeMble 3HAHU JIJIsl aHATIU3a U OOBSICHEHUSI SIBIICHUIN
OKpY)KalOIlIeT0 MHpa W TMPOUCXOAAINIMX B HEM W3MEHEHUH, yMEHHE JejaTh
00OCHOBaHHBIEC 3aKIIFOUEHUS Ha OCHOBE HAYUYHBIX (PAKTOB M MMEIOIINXCS JAHHBIX

C LEJIBIO MTOJTyYEHUs IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTB CAMOCTOSITENIBHO UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 PELICHHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IEHHOCTM HAyYHOM J1eATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO U HCCIEA0BATEIBCKYIO ACATEIbHOCTh MHANBHUIyAIbHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJTy9YE€HHIO HOBBIX 3HAHHUM 1O OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mpomecce mocTmkeHUsT TMUHOCTHBIX PE3YIbTATOB OCBOCHUS OOYYaIOITMMHUCS
IPOrpaMMbl 10 OMOJIOTUU HA YPOBHE CPEIHETO 00IIero o0pa3zoBaHus y 00y4darommxcs
COBEPILIEHCTBYETCS SMOIIMOHAIbHBIN HHTEIJICKT, MPEATOIaraomuii chopMUpOBaHHOCTD:
CaMOCO3HaHUsI, BKJIFOYAOIIET0 CIIOCOOHOCTh TOHMMATh CBOE DMOITMOHAIBLHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AIMOIIMOHAIILHOM cpephl, OBITH
YBEPEHHBIM B ce0¢€;

CaMOpPETYJIMPOBAHMSI, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTH 3a CBOE TIOBE/ICHNE, CIIOCOOHOCTH aJalTUPOBATHCS K YMOIIMOHAIBHBIM
U3MEHCHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;
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BHYTPEHHEW MOTHBAllUM, BKJIIOYAIOUICH CTPEMJICHHE K JIOCTHKEHUIO LIEJIH
U yCIEeXy, ONTUMH3M, HHUIHATUBHOCTb, YMEHHE JIEMCTBOBATb, MCXOAS W3 CBOHUX
BO3MOKHOCTEM;

SMITATHUH, BKJIFOYAIONIEH CIIOCOOHOCTh ITOHMMAaTh HMOIMOHAJIILHOE COCTOSHHUE
IpPYTUX, YYUTBIBAaTH €r0 TNPU OCYIIECTBICHUU KOMMYHHUKAIUU, CIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COI[MATIbHBIX HABBIKOB, BKIJIIOYAIOIIUX CIHOCOOHOCTHh BBICTPAWBATh OTHOILICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peiiaTb KOH(IUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbpIe pe3yJabTaThl OCBOCHUS YyueOHOro mpeametra «buosorusy»
BKJIIOYAIOT:  3HAUYMMble JUIE  (OPMUPOBAHUS  MHPOBO33PEHUS  OOYyUYaIOIIMXCS
MEXKIUCIUIUIMHAPHBIE  (MEXMPEIMETHBIC) OOICHAYYHbIC TMOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEU(DUKY METOI0B IMO3HAHMUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHs, SIBICHHE, MPOLECC, CUCTEMA, HAYYHBII
dbakT, TPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHHUE,
HaAOJII0ICHHE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHbIC YUeOHbIE JEHCTBUS

(mo3HaBaTeIbHEIC, KOMMYHUKATHUBHBIC, PETYISATUBHEIC), o0ecIeunBaroIIne
dbopmupoBaHre (PYHKIMOHAIBHOW TPAaMOTHOCTH M COIIMAIBHOW  KOMIETEHIIUU
oOyuarommxcsl, CIOCOOHOCTH o0yyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MCKANCOUIUIMHAPHBIC, MHUPOBO33PCHUYCCKHUC 3HAHWA W YHHUBCPCAJIBHBLIC yqe6HHe
I[GI‘/JICTBI/I}I B II03HABATEJILHON U COHH&HBHOﬁ IIPAaKTHUKC.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE AeiiCTBUS
ba3oBble jiornueckue A1eMCTBUS:

CaMOCTOATENHLHO (HOPMYIUPOBATh U AKTyaIU3UPOBAThH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMbI JOTUUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHU S, KJIaccuukaiu, 00001IeH s ), pACKPBIBATH CMBIC OMOJIOTHYECKUX
NOHATUN (BBLACNATh UX XapaKTEPHbIE MPU3HAKHU, YCTAHABIMBATH CBSI3U C JAPYTUMU
MIOHSATUSMH );

ONPENIEIATh eI ACITEIbHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUHU UX JOCTHKECHUS,
COOTHOCHUTB PE3yJIbTaThl ICSITEILHOCTH C TOCTABICHHBIMH LIEJISIMHU;

WCITOJIb30BATh OMOJIOTHYECKUE TIOHSTHS JJIs1 OOBSICHEHUS (PAaKTOB U SIBJICHUI KUBOM
IPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, IENYKTUBHbIC, 10 AHAJIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTU U TNPOTHUBOPEUUST B PpacCMaTPUBAEMBIX SBJICHUSIX,
(hOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA JUIsl TMPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTHBOPECUUI
Pa3HOTro PO/ia, BHIABICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
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pa3pa6aTbIBaTB IJIaH PCIICHUA HpO6JI€MBI C Y4UYCTOM aHalIu3a HMCIOIIHUXCA
MAaTCPpUAIIBHBIX 1 HCMATCPHUAJIBHBIX PCCYPCOB;

BHOCUTb KOPPCKTHUBBI B JACATCIIBHOCTb, OICHUBATL COOTBCTCTBHUC PC3YyJILTATOB
oejrsiM, OICHUBATDb PUCKHU HOCJ'IGI[CTBI/H?I ACATCIIBHOCTH,

KOOPOAWMHHUPOBATL U BBIIIOJIHATDH pa60Ty B YCIIOBHAX PCAJIbHOTO, BUPTYAJIBHOI'O
151 KOM6I/IHI/IpOBaHHOFO BSaHMOHGﬁCTBHH;

pa3BUBAaTh KPCATUBHOC MBIIIJICHUC ITPU PCHICHHUU JKU3HCHHBIX Hp06J'IeM.

Ba3oBble nccienoBare/ibCKue AeiicTBUA:

BJA/I€Th HABbIKAMHU YUYEOHO-UCCIIEOBATEIbCKON M MPOEKTHOM JAEATEIbHOCTH,
HaBbIKAMHU pa3pelieHust mpodieMm, o0JanaTh CIOCOOHOCTBIO U TOTOBHOCTBIO
K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIIECHUS NPAKTHUYECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

WCITIOJI30BATh PA3JIMYHbIEC BUJIbI I€ATEIHOCTH O MOJTYYEHUIO HOBOTO 3HAHMUS, €r0
MHTEpHpPETALNH, TPEOOPA30BAHUIO U TPUMEHEHUIO B yUEOHBIX CUTYallUsAX, B TOM YHCIIE
IIPU CO3/IaHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB;

(GopMHpOBaTh HAyYHbIA THUN MBILUIEHUS, BJIAJETh HAy4YHOM TEPMHUHOJOTHEH,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTb U (OPMYIMPOBATH COOCTBEHHBIE 331a41 B 00pa30BaTEeIbHON NEATEIbHOCTH
Y )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh IPUYUHHO-CJICJICTBEHHBIE CBA3U U AKTYaJIM3UPOBAThH 337a4y, BBIABUTATh
TUIIOTE3Y €€ PEeUICHUs], HAaXOAUTh apIyMEHTHI IS 1I0Ka3aTEIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh MOJYYECHHbIE B XOJA€ PELIEHUs 3aJaud pe3yibTaThbl, KPUTUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaThb OLEHKY HOBBIM CHUTYyalMsIM, OLIEHMBAaTh MPUOOPETEHHBIA  OIBIT;

OCYIIECTBIATH Li€JICHANPABICHHbIHN MOUCK MTEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS
B TpOo(eCCUOHANIBHYIO Cpey;

YMETh TMEPEHOCUTh 3HAHMS B TO3HABATEIbHYIO M NPAKTHYECKYIO 001acTu
KU3HEIECATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX PEJAMETHBIX 00JIaCTe;

BBIJIBUTaTh HOBBIE HJIEU, PEJIaraTb OpUTrMHAIbHBIE IOIXO/IbI U PEIICHUS, CTABUTh
MpoOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ undpopmaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWHGOpMaIuu (TEeKcTe y4yeOHOro
ocoOusl, HayYHO-TIOMYJISIPHOM JTUTEpaType, ONOJIIOTUYECKUX CIOBAPSIX U CIIPAaBOYHUKAX,
KOMIIBIOTEpHBIX 0a3ax JaHHbIX, B IHTepHere), aHanu3upoBaTh HWHMOpPMAIUIO
pa3IMYHBIX BUAOB U (POPM MpeicTaBICHHS], KpUTHUECKU OLIEHUBATh €€ JJOCTOBEPHOCTh U
HEMPOTHUBOPEYUBOCTH;

(bopMyIIMpOBaTh 3aNPOCHI U MPUMEHSTH Pa3INYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
Oouonornyeckoi nHGOpPMAIN, HEOOXOIUMOM JIJIsl BBITIOTHEHWS y4eOHbIX 3a/1a4;
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npuoOpeTaTts  OMNBIT  HCMOJNb30BaHUS  WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEpPUICHCTBOBATH KYJIbTYpPY AaKTUBHOTO HCIIOJIb30BAHUS Pa3TMYHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (DOpMY TpeAcTaBIeHUs OMOIOTHYECKOM
uH(popManuu (cxeMsl, TpaduKH, JUarpaMmbl, TAOJUIIBI, PUCYHKHU U JIPYTOe);

UCIIOJIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPENICTBA MPH paboTe ¢ OMOIOTHYECcKOi
uHpoOpMalMel: MPUMEHATh XUMHUYECKHE, (PU3MUECKHEe U MaTeMaTH4YeCKHe 3HAKH U
CHUMBOJIBI, (hOpMYJIbI, a00peBHATY Py, HOMEHKIIATYPY, UCIOIB30BATh U NIPEOOPa30BHIBATH
3HAaKOBO-CUMBOJIMUECKUE CPEICTBA HATIISATHOCTH;

BJIa/IETh HaBBIKAMHU PACIIO3HABAHUSA M 3AIIUTH MHQOpPMAIMH, WH()OPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBHS
Oowmenue:

OCYUIECTBJISATh KOMMYHHMKAIlMM BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBAaTh
B JMAJIOT€ WM JUCKYCCHUM IO CYIIECTBY OOCyX aaeMod Tembl (YMEHHE 3a/1aBaTh
BOITPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIBHO BBIOJIHEHUS MpeiaraéMon 3aiaqu,
YUYHUTBIBATH MHTEPECHI U COTIACOBAHHOCTH MO3UIMKA JAPYTHX YYACTHUKOB JUAjora WA
JTUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CpEICTBA  OOIIEHWS, NOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3ZHHUKHOBEHUS KOH(JIMKTHBIX CUTyallud, YMETb
CMATYaTh KOH(PJIUKTHI U BECTH IIEPETOBOPHI;

BIAJETh Pa3IUYHBIMU CHOcOOaMU OOIIEHHST W B3aUMOJACHCTBHUS, IOHUMATH
HaMepeHusi APYrux JIOJeH, MPOSBIATh YBAaXUTEIbHOE OTHOLIEHHWE K COOECEIHUKY
U B KOPPEKTHOU popMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTtb CBOX TOYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasl 1eATEJbHOCTD:

NOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBa KOMAHIHOM U MHIMBUYaJIbHOU pabOThI
MIPU pelIeHUN OMOJIOTHYECKOM MpoOIeMbl, 000CHOBHIBATH HEOOXOIUMOCTb MPUMEHEHUS
IpyNNoOBbIX (HOPM B3aUMOJICHCTBUS IPU PELLICHUH Y4eOHO 3a1auu;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUI C yU4ETOM OOIIMX MHTEPECOB
Y BO3MOXKHOCTEM Ka)/1I0r0 WieHa KOJJIEKTHBA,

MPUHUMATh LIETTM COBMECTHOM J€ATEIbHOCTH, OPTraHU30BBIBATh U KOOPIMHUPOBATH
JNEUCTBHUS T10 €€ TOCTUKEHUIO: COCTABIIATD IIJIaH ACHCTBUN, PACIIPEAEIIATD POJIU C YYETOM
MHEHUN yYaCTHUKOB, OOCYKJaTh PE3YJIbTAThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIAJa M KaXXJOr0 y4acCTHHKA KOMaHJIbl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh  HOBBIE IPOEKTHI, OLIEHMBAaTh MUAEHM C [O3UIUU  HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;
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OCYHICCTBJIATh MMO3UTHUBHOC CTPATCITHYCCKOC ITOBECACHUC B PA3JIMYHBIX CUTyallUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIWMAaTUBHBIM.

PeryjnsiTuBHbIe YHHBEpPCAJIbHbIe YyUeOHbIE JeHCTBUA
Camoopranuzanus:

UCITOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS BBIABICHHS NPOOJIEM M UX pELICHUs
B )KU3HCHHBIX U YUYEOHBIX CUTYaIUsAX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1EJIEBBIE U CMBICIIOBBIC YCTAHOBKU B
CBOMX JICCTBUSAX M MOCTYIKaxX MO OTHOIIECHUIO K JKMUBOW MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAKOLIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIJISITh  MO3HABATEIBHYIO JIESITEIbHOCTh, BBISBIATH
npoOJsieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENILHO COCTAaBIIATh IUJIaH PELIEHUs MPOOJIEMbl C yYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacHIMpATh paMKU y4eOHOTO MpeMETa Ha OCHOBE JIMUHBIX TIPEITOYTEHU;

JenaTb OCO3HAaHHBIA BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIH OIIBIT;

CIocOOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIUPOKON IPYAUIIMM B Pa3HBIX
00JacTAX 3HAHUM, IMOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA U KYJBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIa/IeTh HaBbIKAMH IO3HABATEIbHON pe(dIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUH, UCIIOIb30BaTh
npueMbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

OLIEHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATh DPELIEHUS MO HX CHUXKEHUIO;

[IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX [IPY aHAIU3€ PE3YyJIbTAaTOB AEATEIBHOCTH.

IIpunsitue cedst U APyrux:
NPUHUMATH ce€0s1, TOHMMAas CBOU HEJIOCTATKHU U JJOCTOMHCTBA,
MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MPU aHAIU3E PE3YIIbTATOB AEATEILHOCTH;
MPU3HABAThH CBOE MPABO U MPABO JPYTUX HA ONMIHOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIIMH APYTOTO YETIOBEKA.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTaThl ocBoeHus nporpamMmbl COO mo 6uonorun Ha 0a30BOM
YPOBHE BKIIIOYAIOT crieluPUUecKue sl ydeOHoro nmpeamera «buonorusy HaydHble
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3HAaHUSA, YMEHUS M CHOCOObI JEMCTBMM 1O OCBOEHHIO, WHTEpHIpETaluu U
npeoOpa30BaHUIO 3HAHMM, BHJbl JIEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAaHUSA U
IMPUMEHEHUIO 3HAaHUN B PA3JMYHBIX YYEOHBIX CHUTyalUsX, a TaKKE€ B PEATbHBIX
KU3HEHHBIX CUTYyallUsdX, CBsA3aHHBIX C Ouosorued. B mporpamme mnpenmeTHble
pE3yJIbTaThI MIPEICTABIEHBI IO FOJaM O0yUYEHHUS.

[IpenMeTtHbie pe3ynbTaThl OCBOCHUS yueOHOTO ipeamera «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:

c(pOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUHU B CUCTEME HAyUYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOWU KapTHHBI
MHUpa U HAy4YHOTO MHPOBO33PEHUS, O BKJIAJEC POCCUUCKHX M 3apyOCKHBIX yUEHBIX-
OMOJIOrOB B pa3BUTHE OWOJNOrMM, (PYHKIMOHAIBHOM TIPAaMOTHOCTH YEJOBEKa s
pelIeHus )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEPKAHHE OMOJIOTMYECKUX TEPMHHOB U TMOHATUN: KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (0OMEH BEILECTB U MPEBpAIICHUE 3HEPTUHN ), TOMEOCTa3
(camoperyJssinus), ypOBHEBas OpraHHU3alUsl >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penponykiusi), HaCIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YyMEHHE u3JlaraTb  OHOJIOTMYECKHE Teopuu  (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs!, LEHTpaIbHAas 1I0rMa MOJIEKYJISIpHOM Ononorun), 3akousl (I'. Mennens, T.
Moprana, H.1. BaBunoBa) n ydyenus (0 LEHTpax MHOrooOpasusi U MPOUCXOKICHUS
KynbTypHbIX pactenuid H.M. BaBwiioBa), ompenenats IpaHulbl UX NPUMEHHUMOCTH
K JKUBBIM CHCTEMAM;

yMEHHE BJIaJIeTh METOJaM{ HAay4YHOI'O IO3HAaHUS B Ouoyoruu: HaOJIOACHHE U
ONMCAHUE KUBBIX CHUCTEM, IIPOLIECCOB W SBICHUM, OpraHu3alus WU IPOBEICHUE
OMOJIOTUYECKOTO SKCHEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISBICHUE 3aBHCHUMOCTU
MEXJy HCCIEIYyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUM M 3aKOHOB, YMEHHWE JENaTh BBIBOJbI
Ha OCHOBAHHM MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE IPU3HAKA BUPYCOB, KJIETOK IPOKApUOT U
AYKapUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOLECCOB:
oOMEHa BELIECTB M MPEBPAILECHUS] YHEPIUU B KIIETKE, (DOTOCHHTE3a, MJIACTUYECKOTO U
HSHEPreTUUEecKOoro OoOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a, OIUIOJOTBOPEHHUS,
Pa3MHOXEHUS, MUHAUBUYAJIBHOIO PAa3BUTHS OpraHu3Ma (OHTOIEHE3);

yMEHUE TMPUMEHATHh TIOJyYECHHbIE 3HAHUS [JIsi OOBSICHEHHS OHOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUUISl IPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C LIeJIbI0 0OecrieueHus: 0€30MaCHOCTH CBOETO 3/10POBbsI U 3[10POBbS OKPYIKAIOIINX JIFOJIEH,
COOJNIIOJICHUST HOPM TpPaMOTHOIO TOBEJEHUS B OKpYy)Karouled NpUpOJHON cpene,
MOHMMAaHUE HEOOXOJIMMOCTH HCIIOJIb30BAHMS JIOCTH)KEHUH COBPEMEHHOM Ouosoruu
1 OMOTEXHOJIOTUM ISl pallOHATBHOTO MPUPOJIONOJIb30BAHUS;
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yMEHHUE pellaTh 3JIEMEHTApHbIE N€HETUYECKUE 3a7aud HA MOHO- M JTUTHOpUIHOE
CKpEIlMBAaHUE, CLEIUICHHOE HacJelIOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpeIIMBaHus JIs Pe/ICKa3aHus HACTIEI0BAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOIHATH Ta00OPATOPHBIE U MPAKTUUYECKUE pabOoThI, COOJI0IaTh paBUIIa
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

yMEHUE  KPUTHYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATH  HHOOpPMAIUIO
OHMOJIOTHYECKOTO COJEPKaHUs, BKIIOYAIOIIYIO TICEBJAOHAYYHBIC 3HAHUS U3 Pa3INIHBIX
UCTOYHUKOB (CpelCcTBa MAaccOBOM HH(OpMaIMK, HAYYHO-MOMYJSPHBIE MaTepUalIbl),
ATUYECKUE aCMEKThl COBPEMEHHBIX HCCJIEIOBaHUA B OHMOJOTUH, MEAMIIMHE,
OHMOTCXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJOrHYecKy0 MH(GOPMALIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OMOJOTHH.

[IpeameTHble pe3yJbTaThl OCBOEHUS yuyeOHoro mpeamera «buonorus» B
11 k1acce TOKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAyYHON KapTHUHBI
MHpa ¥ HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCUHUCKHX U 3apyOEKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTUE OWOJNOTUM, (PYHKIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKa s
pelIeHUs )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpBIBaTh COJACp)KaHWE OWOJIOTMYECKUX TEPMHHOB M TOHSTHH: BHI,
MOMYJISIUsA, TEeHO(MOHI, SBOJIOIUA, JBWXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh  OPTraHWU3MOB, BHI000pa30BaHHE, OSKOJOTUYECKHE (PaKTOPHI,
AKOCHUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYIEHTHI, LIEMU MUTaHUS, dKOJIOTrHYecKas
nupamujia, OuoreoieHo3, ornocdepa;

yMEHHUE H3JIaraTh OuoJiormueckue Teopuu (dBoronmoHHas teopus Y. [lapBuHa,
CUHTETUYECKas TEOpUs DSBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIIEBOrO
cxonctBa K.M. bapa, uepenoBaHus IIaBHBIX HalpaBlIeHW U myTeil sBosounu A.H.
CesepiioBa, yuenusi o Oumochepe B.U. Bepnanckoro), ompeaenstb TpaHUIBI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAy4YHOTO TIO3HAaHUS B OWOJIOTMM: HAONIOACHHUE U
ONMKMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJICHUW, OpraHu3alus W TPOBEIACHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bl, BBHISBICHHUE 3aBUCUMOCTHU
MEXIy UCCIeIyEeMbIMH BEJIUYMHAMHU, OOBSICHEHUE TIOJTYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOIbI
Ha OCHOBAHHHM TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIETSATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TNOMYJSUUNA, MPOAYUEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OHOreoneH030B
Y SKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHON N3MEHUNBOCTH, ECTECTBEHHOTO
oTOOpa, BU1000pa30BaHuUsl, TPUCIIOCOOJIEHHOCTH OPTaHU3MOB, IEUCTBHUS YKOJIOTHYECKUX
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(GakTOpOoB Ha OpraHM3Mbl, MEPEHOCA BEIIECTB M MOTOKA JHEPIMU B JKOCHCTEMaX,
AHTPOITOT€HHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOTeOXMMUUYECKHUX ITUKIIOB B Ouocdepe;

YMEHHE TMPUMEHSATh TOJNyUYEHHBIC 3HAHHUS s OOBACHEHUS OHOJOTHYECKHX
IIPOLIECCOB U SIBJIICHUH, JIJIsl IPUHATUSA NPAKTUUECKUX PEIICHUI B MOBCETHEBHON JKU3HU
C 1IeTIbI0 00ecTieyeHus 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JIOACH,
COONIOZICHUST HOPM TPAMOTHOTO TOBEACHUS B OKPY’KaIOLIEH NPUPOAHON Cpere,
NOHUMaHUE HEOOXOIUMOCTH UCIIOJIb30BAHUS JTOCTUKEHUN COBPEMEHHON OMOIOTHHU  JIJIst
PalMOHAIBHOIO MPUPOIONOIB30BAHMS;

YMEHUE pelaTh 3JEMEHTapHble OHOJOTMYECKHE 3aJadyH, COCTABJISATh CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B HKOCUCTEMAaX (LIeMH MUTaAHUS);

YMEHHUE BBINOIHATH TA00OPATOPHBIE U MPAKTUUYECKUE paboThI, COOJI0IaTh paBUIIa
pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTUYECKHM  OLIEHMBAaThb W  HHTEPIPETHPOBaTh  HHPOpPMAIUIO
OMOJIOrMYECKOT0 COJEPKaHUs, BKIIOYAIOLIYIO TICEBIOHAYYHbIEC 3HAHUS U3 Pa3IMYHBIX
MCTOYHHUKOB (CpelICcTBa MAaccOBOM HH(OpMalWU, HAYYHO-MOMYJIAPHBIE MaTepHallbl),
paccMaTpuBaTh IN100ATBHBIE SKOJOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOILEHUs, 00001as
OMOJIOTUYECKYI0 MH(POPMALIUIO M3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJOTHUH.
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TEMATHYECKOE INIAHUPOBAHUE

OenepanbHas padouast mporpamma | buonorust. 10—11 kmaccel (6a30BbIi ypOBEHB)

10 KUIIACC
HaumenoBanue
No Kommnuectso OCHOBHBIE BUJIbI ICSITEIILHOCTH
pa3aenoB U TEM [IporpammHoe conepxaHue
/n 4acoB oOydJaronmxcs
y4eOHOro npeaMeTa
Tema 1. buosiornsi kKak HaykKa
1.1 | Buosorus B cucreme 1 buonorus kak Hayka. CBsi3u Ononoruu PackpriBaTh conep:kaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y MIOHATHIA: HAyYHOE MUPOBO33PEHUE,
U IPYTUMH €CTCCTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUPA, HAYYHBIN METO,
dbunocodueii, penurueit, STUKOM, I'HII0TE34a, TCOPHUS, MCTOBI
3CTETHKOM U mpaBoM. Posb Grosoruu MCCIICTIOBAHML.
B D OPMUPOBAHUHI COBPEMEHHOI HAYTHOG XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEIU APYTUX
KapTuHbl Mupa. CuctemMa OUOIOTHYECKUX P PEAM 2Py
€CTEeCTBEHHBIX HAYK.
HayK.
[lepeuuncnsath pa3aeabl OMOIOTUN
r]ZIY eMoncmp au{t{m. M B COOTBETCTBUE C 00bEKTAMH U3YUECHUSI.
4. BUH, ['. MeHnenb .
opmpempi. 1. [lapsun, CHICIE, HaspiBaTh BaxxHEHIIUE OTPACIIH
H. K. Konb1ios, [lx. Yorcon u ®. Kpuk. OMOJIOTMYECKHUX 3HAHWUH U 3a7a4H,
Tabnuywl u cxemol: «MeTOABI TO3HAHUS crosmmte niepe 6uonorueit XXI B.
YKUBOU MIPUPOIBD)
1.2 | Meroabl HO3HAHUS 1 MeTtoanl mO3HAHUS JKUBOU PackpriBaTh conepxaHre TEpPMUHOB
YKUBOU MPUPOJIBI pupoJibl (HaOMIOEHNE, Y TIOHSITUI: HAYYHBIA METO/I, METO/IbI
AKCIIEPUMEHT, ONTUCAHHUE, UCCIIEI0BaHUSI.
u3MepeHue, Kiaccudukanus, XapakTepu3oBaTh OCHOBHbBIE METOIbI
MOJICJIMPOBAHUE, CTATUCTUYECKAS MO3HAHUS )KUBOW MPUPOIbI: HAOIIOICHUE,
00paboTKa TaHHBIX). AKCTIIEPUMEHT, ONTMCAaHUE, U3MEPEHHE,
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Jemoncmpayuu:

Tabauywl u cxemovl: « METOIBITIO3HAHUS
YKUBOU NPUPOIBD).

Jlabopamopusie u npakmuueckue
pabombot:

[Ipaktrueckas padora Ne 1.
«Vcnonb30BaHuE pa3IMYHbIX METOJIOB
MIPU U3YUYECHUH OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(UKaIs, MOJCIUPOBAHHE,
CTaTUCTUYECKasi 00padOTKa JaHHbBIX

HToro yacoB nmo Teme

2

Tema 2. JKuBble cucTeMbl 1

X OpraHmsanus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YUYCHUE

1

Kusbie cucteMbl (OMOCUCTEMBI)
KaK MPeIMET U3yUYeHHUs OMOJIOTHH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTAHUYECKOU IPUPOIBI.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YPpOBHH OpraHu3anuu
OMOCUCTEM: MOJICKYJIIPHBIA,
OPTraHOUIHO-KJIETOYHBIMH,
OpraHU3MEHHbIM,
MOMYJISILIMOHHO-BUIOBOM,
3KOCUCTEMHBIN
(OMOTEOIICHOTUYECKHI),
orochepHbIH.

Hayxku, uzydaroniyie 6M0oCUCTEMBI
Ha pa3HbIX YPOBHAX OpraHU3AIINH.

PackpsIBaTh cojiep;kaHUE TEPMUHOB

W TTIOHSTHH: CUCTEMA, OMOJIOrMIecKast
CHUCTEMA, DJIEMEHTHI CUCTEMBIL, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0oOMEH BeIIEeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
W3MEHYUBOCTb, PA3JIPAXKUMOCTb,
JYHEPro3aBUCUMOCTh, YPOBHHU
OpraHHU3alluy XU3HU (OMOCUCTEM).
XapakTepu30BaTh NPUHIUAIIBI
OopraHu3aIuu OMOCUCTEM: OTKPHITOCTb,
BBICOKAsl YIOPSIIOYEHHOCTb,
CaMOpETYJISILNS, UePAPXUYHOCTD.
ITepeuncnsaTh yHUBEPCAIIBHBIE CBOMCTBA
YKUBOT'O: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3IpaXKUMOCTh, IBUKEHHUE,
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OenepanbHas padouast mporpamma | buonorust. 10—11 kmaccel (6a30BbIi ypOBEHB)

Jemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
MIPU3HAKH JKU3HW», «Y POBHU
OpraHU3aINH KUBOU IIPUPOJIBD.
Mopens monekyisl JJHK

rOMEOCTa3, pOCT U pa3BUTHE,
HACJIEJICTBEHHOCTb, U3MEHYHMBOCTD,
ABOJTIONMS (TIPUCTIOCOOJICHHE

K U3MEHSIOIIMMCS YCIIOBUSIM).
[IpuBOIUTE IPUMEPHI OMOCHCTEM
PA3HOTO YPOBHSI OpraHU3aIuu

Y CPaBHHUBATh MTPOSIBJIICHHS CBOHCTB
YKUBOT'O Ha Pa3HbIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE ITPOLIECCHI,
MpOTEKaloue B OMOCUCTEMAX:
OOMEH BEIIECTB U NPEBpaICHHE
HHEPI'UU, CAMOBOCIIPOU3BECHHUE,
CaMOPETyYJIALNS, PA3BUTHE.
Coburonath mpaBuiia 6€pexHOTO
OTHOULIEHHUSI K )KUBOW IPUPOAE

HToro uacoB no teme

1

Tema 3. Xumnuyeckuii COCTaB U CTPOCHUE

KJIETKHA

3.1

XUMHUYECKUU COCTAB
KJieTku. Boga
MMUHEpAJIbHBIE COJTN

1

XHUMHUYECKUI COCTaB KIECTKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKINY BOABI U MUHEPAIBHBIX
BEIECTB B KieTKe. [lonnep:xanne
OCMOTHYECKOro OajaHca.
Jemoncmpavyuu:

Juaepammur: «Pactipenenenue
XUMHYESCKHX DJIEMEHTOB B HEXKUBOU

PackppiBaTh cosiepikaHue TEPMHUHOB

Y TIOHSTHI: JIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpPAJIBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUTIOJIb, BOJIOPOTHBIC CBS3H;
ruApoduIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

Jloxa3pIBaTh €IMHCTBO AJIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB KUBOTO.
PacnipenensiTh XUMHUYECKHE DIIEMEHTHI
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npupoae», «Pacnpenenenne XUMHYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauyst u cxemol: «llepuoanueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOECHHEMOJEKYIBI BOJBD)

110 I'pylIiaM B 3aBUCUMOCTH

OT KOJIMYCCTBCHHOI'O ITPCACTABUTCIILCTBA
B OPraHU3MC; XapaKTCPHU30BaATh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBISTE CBS3b MCIKAY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIHMHCHUA U €TO (I)YHKHI/IHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CoctaB u ctpoeHune OEIKOB. PackpbiBaTh cosiepskaHre TEPMUHOB
CTpoeHHEe OETTKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. W TIOHATHIA: OCJKH, TTOJIUMEPHI,
Heszamenumeble u 3aMeHUMBIE MOHOMEPbI, AMUHOKHUCIIOTHI, TN THAHAS
AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN CBSI3b, TOJIUTIENTHI, ICHATYpaIHSI.
cocTaB. YPOBHU CTPYKTYpPhI OEIKOBOI XapakTepu3oBaTh OEJIKH Kak Kjacc
MOJICKYJIbI (TIepBUYHAS, BTOPHYHAS, OpTraHUYECKUX COCTUHEHUN;
TpPETHYHAs U Y€TBEPTUUHAS CTPYKTypa). | KJIACCU(PUIUPOBATH UX IO CTPOCHUIO
XUMHYECKHUE CBOMCTBA OCIIKOB. (rmoOynsspHbIe U GUOPHILIIPHBIC OCIIKH),
buonornyeckue GyHKIIH OEIKOB. MIEPEUUCIISATh U XapaKTepPU30BaTh
Jlemonucmpayuu: byHKIIUN OETKOB
Tabnuywl u cxemvi: «CTpoeHHE
MOJIEKYJIbI OeTTKay.
Obopyodosanue.: CBETOBON MUKPOCKOTI,
MUKpOTIpenapaThbl
3.3 | depmeHTHI — depMeHTHI — OMOJIOTHYECKHUE PackppiBaTh cojiep;kaHUuE TEPMHUHOB
OMOJIOTUYECKHE KaTaJln3aTopPhI. Y TTOHSTUH: (DePMEHTHI, AKTUBHBIH IIEHTD,
KaTaJIn3aTOPbI CrpoeHue pepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celu(pUIHOCTD,

cyOcTpaTHas crienu(UIHOCTb.
Kodepmentsl. Buramunsl.
Otnuuust hbepMeHTOB

KO epMEHTHI, OCITKH-aKTHBATOPBI
U OCJIKU-UHTUOUTOPBI.
Yka3bpIBaTh OTINYHS PEPMEHTOB
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OT HEOPTAHMYECKUX KaTaIu3aTOPOB.
Jemoncmpayuu:

Tabauywvl u cxemol: «CTpoeHue
dbepmeHTay.

Obopyodosanue: 000pya0BaHUE

JUIsl TPOBEICHUS HAOII0ICHUH,
U3MEPEHNHN, IKCIIEPUMEHTOB.
Jlabopamopmuwie u npakmuueckue
pabomboi:

Jlaboparopnas padota Ne 1. «3yueHue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEHTOB (Ha MPUMEPE aMUIIaA3bI

WJIU KaTajas3bl)»

OT HEOPTaHUYECKUX KaTaIn3aTOPOB.
OOBACHATH POIb (HEPMEHTOB

B (DyHKIIMOHUPOBAHUH KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B ITOBCEIHEBHOW XKM3HH YeJIOBEKa

34

VYrneBoapl. JIunmuael

YrieBoasl: MOHOCAXapuIbl (TI0K03a,
prbo03a 1 Ae30Kkcuprd03a), Aucaxapuiabl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(KpaxmaJ, rJIMKOTeH, LEJUII0103a).
buonornueckue QpyHKIIUU yriIeBOI0B.
JIunuibl: TPUTIIULICPUIBI,
dbochomunuIbl, CTEPOU/IHI.
IM'unpoduiibHO-TUAPOPOOHBIE CBOICTBA.
buonornueckue QyHKITUU JTUMHIOB.
CpaBHeHue yrieBoJI0B, OEJIKOB

Y JINIU0B KaK HICTOYHUKOB SHEPTHUHU.
Jemoncmpavyuu:

Tabnuywl u cxemvl: «YTICBOIBIY,
«JInmmmaen.

PackppIBaTh coqepikaHre TEPMUHOB

Y TIOHSITHUI: YTJIEBOJIbI, MOHOCAXaPU/IbI,
Jcaxapu/ibl, MOIMCcaxapuabl, TIIOKO03a,
pubo3a, ne30kcupudo03a, caxaposa,
JAKTO3a, MaJIbT03a, IEeJITI003a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JUTUBI, TPUTITALICPUABI (KUPBI, Maciia),
dbochommnuabl, CTEpOUIBI.
XapakTepu3oBaTh yTJIEBOIBI,

JUTTUBI KaK KJIacC OPraHUICCKUX
COCIMHCHU.

KnaccuduimpoBars yrieBOIbI U TUTTHIBI
M0 CTPOCHUIO; IEPEUUCTIATh (PYHKINUU
YIJIEBOJIOB U JIMITUIOB.

33




OenepanbHas padouast mporpamma | buonorust. 10—11 kmaccel (6a30BbIi ypOBEHB)

Obopyodosanue.: 000pyI0BaHNE
ISl IPOBEICHHST HAOJTIOICH U,
U3MEPEHUH, SKCIIEPUMEHTOB

CxemaTndecku n300paxaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JIUMTUOB

3.5 | HykneuHoBsie Hyxneunossie kucnotsl: JJHKu PHK. PackpsIBaTh cojiep:kaHne TEPMHUHOB
KUCIIOTBL. AT® Hyxneotnsr — MOHOMEpPBI U TIOHATHUH: J€30KCUPUOOHYKICHHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpoeHune kucnora (JJHK), pubonyknennosas
u pyukuun JIHK. Ctpoenue u pynkiuu | kucinota (PHK), Hykieotus,
PHK. AT®: ctpoenue u GyHKIIUH. MOJIMHYKJIEOTUIHAS LIETb
Jemoncmpayuu: (MONIMHYKIJIEOTH]T), KOMILJIEMEHTapHOCTb,
Ilopmpemui: 1x. YorcoH, @. Kpuk, ¢bynkuuu [JHK (xpanenue u nepegayda
M. Yunkunc, P. @paHkivH. HaCJIeJICTBEHHON MH(OpMAIIUN ); BUIBI
Tabauywl u cxemol: PHK (undopmarrionnasi, TpaHcriopTHas,
«Hyxkneunosble kucnotsl; JTHK», pubocomanbHas); aaeHo3uHTpudocdar
«buocuntes 6enka», «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoseKyiabl ATDy. XapakTepu3nupoBaTh HYKJIEHUHOBBIE
Obopydosanue: CBETOBOI MUKPOCKOII, KHCJIOTHI KaK XMMHYECKHUE COCTUHEHUS
MUKpOIpenaparbl Y HOCUTEJIU HACIIEJCTBEHHOM
UH(pOpMALIUH.
OTtMeyaTh 0COOEHHOCTU CTPOCHHUS
MOJIEKYJI HyKJIenHOBBIX KucioT (JJHK,
PHK) u AT®.
CxemaTudecku U300pakaTh CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJ HYKJIEUHOBBIX
kuciaor, AT®
3.6 | Uctopus u mMeronasl [{uTosnorus — Hayka O KJIETKE. PackpsIBaTh coziepkxaHue TEpPMUHOB

U3YYEHUS KIIETKHU.
Knerounas Teopust

Knerounas teopust — mpumep
B3aMMOJICUCTBUS Uieh U (PaKTOB

1 TIOHSATHM: KJICTKA, HIUTOJIOTHA,
PaCKpbIBAaTh COACPIKAHUC MOJIOKCHUM
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B HAy4YHOM ITO3HAHUHU.
MeToapl n3y4ueHus KIETKH.
Jemoncmpayuu:

Ilopmpemuol:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. Ilneitaen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOIIL,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHANTBHBIX KIICTOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTyYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOTO MHKPOCKOIIA

KJIETOYHOM TEOPUH.

[lepeunciaTh U XapaKTEpU30BaTh
OCHOBHBIE METOIbl H3yUYEHHUS KIETKU:
(IpUrOTOBIIEHUE CPE3OB,

OKpallliBaHUE, MUKPOCKOITUPOBAHHE,
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEM)

3.7

Kierka
KaK 1I€JI0CTHAas
JKUBas CUCTEMA

Knerka kak nieinocTHas )kuBasi CUCTEMA.
OO61re NpU3HAKK KIETOK: 3aMKHYyTast
Hapy>KHas MeMmOpaHa, Mosekysbl JIHK
KaK TeHETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUIbl KIeTOK:
JyKapuOTHYECKask U IPOKAPUOTUYECKAS.
Oco0EHHOCTH CTPOCHUS
MPOKAPUOTUYECKOUN KIIETKH.
Knerounas crenka 6akrepuii. Ctpoenue
JYKApUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOW, KUBOTHON

U rpubHOii kieTku. [loBepxHOCTHBIE
CTPYKTYPBI — KJIETOUHAS CTCHKA,
TJIMKOKAJIUKC, UX (PYHKIUU.
[TnazmaTudeckassmemMOpaHa,

PackpeiBaTh cozepkaHue TEPMUHOB

Y TIOHATUH: KIETKHU (9yKapHOTHIeCKas,
POKAPUOTUYECKAs ), IITa3MaTHUECKast
MeMOpaHa (T1a3MangemMma), TITMKOKaINKC,
TPAHCIIOPT BELIECTB (ITaCCUBHBIM,
aKTUBHBIN), DHAOLUUTO3 ((paromuTos,
MUHOIINTO3), SK30IIUTO3, KIETOYHAS
CTEHKA, HYKJICOU/I.

CpaBHuBaTh MeX1y co00M
9YKapUOTHUYECKUE U MPOKAPHUOTUUECKHE
KJIETKU; OTMEYaTh CXOICTBO U pa3inyus
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TpHOOB
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€€ CBOMCTBA U (DYHKIIHH.
Jemoncmpayuu:

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

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHUE
AYKapUOTHUECKOU KIIETKN», « CTpOECHHE
KAUBOTHOM KJIETKN», « CTpoeHUe
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.
ObopyodoeaHue: CBETOBOI MUKPOCKOTI,
MUKpOMpenapaThl paCTUTEIbHbIX,
KUBOTHBIX U OAKTEPUAIBHBIX KJIETOK

3.8

Crpoenue
AYKapUOTHYECKOU
KJIIETKH

[luTorutazma U ee opraHou/IbI.
OnHoMeMOpaHHbIE OPraHOUIbI KIIETKU:
OIIC, anmapar I'oybaku, TU30COMBI.
[TomyaBTOHOMHBIE€ OPTraHOW/IbI KJIETKHU:
MUTOXOHIPUH, TIJIACTUIBI.
[TpoucxoxaeHrne MUTOXOHIpUI

U mactua. Buasl mmactu.
HememOpaHHbIe OpraHou/ bl KJIETKU:
prUOOCOMBI, KJICTOUHBIN IIEHTP,
HEHTPUOIU, PECHUYKH, KTy TUKHU.
OYHKIIMY OPTraHOUIOB KIETKH.
Bxurouenuns. Anpo — peryssToOpHbIii
1eHTp KieTku. CTpoeHue sipa; sjaepHas
0001049Ka, Kapuoria3ma, XpOMaTHH,

PackpwiBaTh coaepkaHue TEPMHUHOB

Y TTOHSATHH: IUTOTLIa3Ma, OPTaHOMIBI,
suomazMaruaeckasceTs (J11C),
anmapat [ oJIbJKH, TN30COMBI, BAKYyOJIb,
MUTOXOHJIPUH, TIACTUIBI (XJIOPOTIACTHI,
XPOMOILJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIH
1EeHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITIOUCHUSI, SIIIPO, sSAepHAs
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE PYKAPHOTHICCKON
KJIETKU TI0 N300paKEeHUSIM

W Ha MUKpOIIpenaparax;
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SAIPBIIIKO. XpOMOCOMBIL. Tpancopt
BEILIECTB B KJIETKE.

Jemoncmpayuu:

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

T. [lIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHue
3YKAPUOTHYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKN», « CTpOeHUE
pacTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN,
«CtpoeHue spa KIEeTKI.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopuwie u npakmuueckue
pabombol:

Jlabopatophas pabora Ne 2. «M3yuenue
CTPOEHUS KIIETOK PACTEHH, )KUBOTHBIX U
OaxkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX
MUKPOIIPENapaTax U UX OMUCAHUE

KJIACCU(DUITMPOBATH OPTaHOUIBI

B 3aBUCUMOCTHU OT OCOOCHHOCTEHN UX
CTpoeHus (0THOMEMOpaHHbIE,
JIBYyMEeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHUCHIBATh (PYHKIIMH KaXKOTO
OpraHoujia B KJIETKe.
XapakTepru30BaTh KIETOUYHOE SAPO KaK
MECTO XpaHEHUs, Tepenayu (YIBOCHHE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIILIKS ) HACIEICTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncnsaTh ¥ OMUCHIBATH KOMIIOHEHTHI
a5pa U ux (QyHKINH;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBACHITH OMOJIOTMYECKOE 3HAUCHHE
TpaHCIIOPTa BEUIECTB B KJIETKE

Htoro yacoB no teme 8

Tema 4. /KuznenesiTeJJbHOCTH KIE€TKH

4.1 | OOMeH BelIeCTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpbiBaTh coiepyKaHuEe TEPMHUHOB
IInactrnueckui Accumumsanys (TUIacCTHISCKUN 0OMEH) U TIOHSTHUI: OOMEH BEILIECTB U
obmeH. dotocuHTEs. U TUCCUMWISIUA (SHEPTeTUYECKUI MpeBpalieHne YHepruu (MeTaboIm3m),
XeMocuHTe3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMMJISIIIUS, TNTACTUYECKUN OOMEH,
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nporiecca metadboiausma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B MOHMMAaHUU MeTabonu3Ma. TUmbl
oOMeHa BelecTB: aBTOTPOGHBIN

u rereporpodusiit. Ponb pepmenTon
B OOMEHE BEIIECTB U MPEBPALICHUU
SHEPruH B KieTke. DOTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢dorocunTesza. Peakiuu poTocunresa.
OddekTuBHOCTH POTOCUHTESA.
3HaueHue POTOCUHTE3A ISl )KU3HU
Ha 3emwie. BiousiHue yciioBuii cpeasl
Ha (DOTOCUHTE3 U CLIOCOOBI TOBBIIICHUS
€ro MPOJyKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIIHE
OakTepuu. 3HaYEHUE XEMOCHUHTE3a
JUIS KM3HHU Ha 3eMIIe.
Jemoncmpavyuu:

Ilopmpempsi: K. A. Tumupsizes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«PoTOCUHTES

JTUCCUMWIIALINS, DHEPTe€TUYECKUI OOMEH,
dboTocunTes, GoTonms,
dhochopunupoBanue, MEPeHOCUYNK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOLECCHI,
MPOTEKAIOIIUE B CBETOBOW M TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/Ty MOTJIOMICHHUEM COTHEYHOM
HHEPTUU XJIOPOPHUIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHUBATBH UCXOJIHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIMi CBETOBOU

Y TEMHOBOM (pa3bl (OTOCHUHTE3A;
CpaBHuBaTh (OTOCHUHTE3 U XEMOCUHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emIle

4.2

DHepreTU4ecKui
obMeH

DHepreTuueckuil 0OMEH B KJIETKeE.
PacmieniieHue BeliecTs, BbIACICHUEC

U aKKyMYJIMPOBAHHUE SHEPTUH B KIIETKE.
DTansl SHEPreTHIECKOro oOMeHa.
I'mukomms. bpoxeHnen ero BUbL.

PackpriBaTh cofiepkaHUE TEPMUHOB

Y TIOHSITHUI: DHEPTETUUECKHI OOMEH,
TJTUKOJIN3, MOJIOYHOKHUCIIOE OpOKeHUeE,
CIHPTOBOE OpOKEeHHE, OMOJIOTHUECKOe
OKHCJICHHE, KIETOYHOE JbIXaHHe,
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Kucnoponnoe oxucnenue,

WJIU KJIETOYHOE JIbIXaHUE.
OxkucnurensHoe pocHopuanpoBaHue.
O} heKTHBHOCTH SHEPTETHIECKOTO
oOMeHa.

Jemoncmpayuu:

Tabauywl u cxemvi: « TUTIBITATAHU,
«Metabomuzm», « MUTOXOHIIPUS,
«HEpPreTUYecKuii 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
XapakTepru3oBaTb 0OMEH BEIIECTB

Y [IpEBpALCHHE YHEPTUU (META00IU3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0cOOEHHOCTH
TUTACTUYECKOTO U SHEPTETHYECKOTO
oOMeHa B KJIETKE; yCTaHaBIMBATh
B3aMMOCBS3b MEKIY HUMHU.

Pasznuyath THIbl 0OMEHa BELIECTB

B KJIETKE: aBTOTPO(HBIN

U TETEPOTPOPHBIA.

OnuceIBaTh ATAIBI YHEPTETUIECKOTO
oOMmeHa (TOArOTOBUTEILHBIH,
OECKHUCIIOPOIHBIN, KUCTOPOIHBIN )

U CPaBHUBATH UX MEXY COOOM.
XapakTepru30BaTh peakluy MIUKOIN3a,
OpO’KeHUs1, KJICTOYHOTO JbIXaHMUS;
BBISIBJISITH IPUIMHHO-CIICICTBCHHBIE
CBSI3U MEKYy TJIMKOJIM30M, KJIETOUHBIM
JIbIXaHUEM U CUHTE30M MOoJeKya ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIOPOTHOTO U KUCIOPOTHOTO
ITaIoB

4.3

buocunres Genka

Peaknun MaTpuyHOIrO CUHTE3A.
I'enetnueckas uadopmarus u JJHK.
Peanu3anus reHeTnyeckoit HHGOpMaILUK
B KJIeTKe. | eHeTndecKuil Ko uero

PackpbiBaTh conepxaHue TEPMUHOB
Y MOHSATHUN: T€H, TEHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHUA,
TPAHCJIALUS, KOAOH, aHTUKO/IOH,
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CBOMCTBA. TpaHCKpUNIINSA — MATPUYHBIN
cunrte3 PHK. Tpancmsiusa — 6nocunTes
Oenka. DTanbl TPAHCISAIUH.
KoaupoBanneamnnokucnor. P

0JIb pUOOCOMB OHMOCHHTE3€E OerKa.
Jemoncmpayuu:

Ilopmpemwi: H.K. KonpLos.

Tabauyst u cxemor: «Ctpoerue JJHK»,
«Ctpoenue v GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Pemmmkanms JTHK,
«['emeTnuecKuil KOI».

Obopyodosanue: MOJIENN- aNIUTAKAIIUU
«¥Y nBoenwne JIHK u Tpanckpumnims,
«buocunTes Oenka»

pubocoma, IIEHTpaIbHAS 10TMa,
MOJICKYJIIpHAst OMOJIOTHS.

OnpenensiTh CBOHCTBA TEHETUIECKOTO
Koza (TPUILIETHOCTh, OJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCATHHOCTD,
HETIEPEKPBIBAEMOCTb, HEIIPEPHIBHOCTD ).
OnuceIBaTh ATAIBI peaanu3alun
HACJICJICTBEHHOW HH(POPMAITUH B KIICTKE.
CpaBHUBATH peaKIMi MaTPHIHOTO
cunrtezamosniekya PHK u Genka B kietke

4.4

Hexnerounnie
(bOpPMBI KUZHU —
BUPYCHI

Hexknetounsie GOpMbI KU3HU — BUPYCHI.
HcTopust OTKPHITHS BUPYCOB

(. 1. iBaHOBCKHIA).

Oco0EHHOCTU CTPOEHUS U dKUZHEHHOTO
nuKJia BupycoB. bakrepuodaru.
bones3nu pacrenuii, ) KUBOTHBIX

1 YETIOBEKA, BEI3LIBACMbBIC BUPYCAMH.
Bupyc ummyHonedunmra yenoneka
(BUY) — Bo3Oynutennb

CIIM[a. OGpatHas TpaHCKpUIIIUS,
peBepTasza U MHTerpasa.
IIpo¢unaxkTuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHHI.

PackpriBaTh coaiepkaHue TEPMUHOB

U TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMyHoieduiuTa yenoreka (BUY),
OHKOT'€HHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJICTOYHYIO (POpMY KHU3HU;
O0COOEHHOCTH CTPOCHHS

U )KM3HENIeATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOIe(DUITNTA YeJIOBEKa; pa3iniaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
M03aukn), 6aktepuodar, BUY.
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Jemoncmpayuu:

lopmpemuwi: J1. 1. iIBanHOBCKHIA.
Tabauyvt u cxemol: «Bupyco»,
«bakrepuoparn»; «CrpoeHnue

Y Ku3HeHHbIN K Bupyca CIT1 1a,
6aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas Moeb-anIlIMKaLHs
«CTpoeHuE KIETKN»

OO60CHOBBIBATH M COOJTIOAATH MEPHI
PO IITAKTUKA PacIpOCTpaHEHUS
BHUPYCHBIX 3a00JICBaHHI
(pecriupaTopHBIC, KEITYTOTHO-
KHIIICYHBIC, KIEIIEBOW dHIIe(ATHUT,
BUY-undexiys)

HToro yacoB nmo Teme

6

Tema 5. PasmMHoKeHHe U HHAUBUAYAJIBHOEC pa3sBUTHEC OPraHU3MOB

5.1

JKV3HEHHEBIN ITUKIT
KJIeTku. [lenenue
KJIETKU. MUTO3

1

KreTouHbIl MK, WK >KU3HESHHBIM ITUKJT
knetku. Matepdasza u MUTO3.
[Tporieccrl, mpoTekaroIiye B HTEpdase.
Permukanus — peakiys MaTpU4IHOTO
cunre3a JJTHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIIONAHBIN U TarlJION JHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[uTonornyeckre OCHOBBI pa3MHOKEHHS
Y UHJUBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. [[eJIeHHUE KIIETKH — MUTO3.
Craguu muto3a. IIpomeccsl,
MPOUCXOSIINE HA PA3HBIX CTAAUAX
MHUTO3a. BUOIOTHYEeCKUM CMBICII MUTO34.
[Iporpammupyemasi THOETb KIETKH —
aroIiTo3.

PackprIBatTh cojiepkaHue TEPMUHOB

W TIOHATHM: KJICTOYHBIN ITUKII,
uHTepdasa, peayIIuKaIms, XpOMOCOMa,
KapUOTHII, TAIUIOUAHBIN, TUTIJIOWTHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHUTO3 €ro cTtaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HESHHBIN MK KJIICTKH;
MIEPEUUCIIATh U XapaKTepU30BaTh
MepPUO bl KJIETOUHOTO IUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE€ HAOOPHI KJIETOK.
CpaBHUBATH CTaANUU MUTO3A.
PaznuuaTe Ha MuKponpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KII€TOUHBIA [TUKID»,
«Pemmkamusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHuTHas
MOJIeJb-aNTuInKaus «/leaeHune kKneTkmy;
moxens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MuKpornpenapat « KapuokrnHes B KIIETKax
KOpEIIIKa JIyKay.

Jlabopamopuwie u npakmuueckue
pabombol:

JlaGoparopHas padota Ne 3.
«HabnroneHue MuTo3a B KJIeTKax
KOHUYHMKA KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOITpenaparax»

U PUCYHKaxX CTaaAuy MHUTO34.
PaCKpI)IBaTL OMOJIOTHYECKHUI CMBICIT
MHTO3a

52

dopmbl
Pa3MHOKEHHUS
OpraHu3MOB

DopMBI pa3MHOKECHUS OPTaHHU3MOB:
OecIoJI0e 1 MoJI0BOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JeJICHNE HAJIBOE U MIOYKOBAHUE
OJIHO- ¥ MHOTOKJICTOYHBIX,
CropooOpa3oBaHKE, BET€TATHBHOE
pPa3sMHOKCHHE.

HckyccTBEHHOE KIIOHUPOBaHUE
OpraHu3MOB, €0 3HAUYCHHE
JUTSICEJICKITHH.

[TosoBOE pasMHOXKEHUE, ETOOTINYUS
oT OecI1o10r0.

PackpoiBath copepkanrne TEPMUHOB
Y MOHSITUIA: pa3MHOXKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMEThI),
SUIIEKIIETKA, CIIEPMATO30M /1, 3UTOTA,
JIeJIEHUEe HaJIBO€, TOYKOBAHUE,
CTIOpYJISITIHS, (pparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTbIIICHUE,
JIBOMHOE OTIIOJJOTBOPEHUE, TTOJIOBBIE
’KeJe3bl, CCMCHHHUKH, TUIHUKH,
OIUIOJIOTBOPEHUE (HAPYIKHOE,
BHYTpEHHEE).
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Jemoncmpayuu:
Tabauysr u cxemvt: «POPMBI

Pa3MHOXKEHUS OPraHU3MOBY, «/[BOMHOE

OIUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenne KieTku
Oaktepun», «BereratuBHOE
pa3MHOKEHUE pacTeHui», «CtpoeHune
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOEHHOCTH

1 3Ha4YeHHe OECIOoJIoro

M TTOJIOBOT'O CITOCOOOB

Pa3MHOKEHUSI.

Briaensats Buabl 0ecmonoro
Pa3MHOXKCHUST;, BBISBIISITh B3AMMOCBSI3U
MeXy (hopMaMHU U CIIoco0aMu
Pa3MHOXEHUS, U X OHOJIOTHYECCKUM
3HAYCHHUEM.

Bnangets mprieMamMu BEreTaTUBHOTO
Pa3MHOXXEHUS KyJIbTYPHBIX PACTEHUM
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh MOJOBBIC KICTKH:
STUTICKJICTKH, CTICPMATO30H/IbI;
BBISIBJISITH OCOOCHHOCTH

UXCTPOCHHSI

5.3

Meiios

Meiios. Ctaguu meno3a. [Ipoueccsi,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
IToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cmbic
Y 3HAYCHHE MENO03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleaeHUE KIICTKI,
«Menos».

Obopyoosanue: mogenb JIHK;
MarHuTHasi MOJ1€JIb-aNIUIMKALIUS
«Jlenenune KIeTKM»

PackppiBaTh cosieprkaHre TEPMHUHOB

Y IOHATHUI: MEI103, KOHbIOTrallUs
XPOMOCOM, TIepeKpecT (KPOCCUHTOBED)
XPOMOCOM, TaMETBHI.

XapakTepru3oBaTh MEH03 KakK Crocod
KJICTOYHOTO ICJICHUS; OITUCHIBATh MEHO3
0 CTaJUsIM; CPAaBHUBATh CTAIUU ME03a
1 MHTO3a.

Pa3nmnuate Ha pUCYHKaX CTaaUHM MEH03a;
pPacKphIBaTh OMOJIOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | O6pazoBanue I"ameTorenes — nporecc 00pa3zoBaHuUs PackpbiBaTh cojiep>kaHlEe TEPMUHOB
Y pa3BUTHE MOJIOBBIX KJIETOK Y>KHUBOTHBIX. Y MOHSATUI: TaMETOTEHE3, CIIEPMATOrEHE3,
MTOJIOBBIX KJIETOK. [TonoBbIie xene3bl: CEMEHHUKU OOT€HE3, CIIEPMATO30U /I, AKPOCOMA,
O11010TBOPCHHE u suuHukd. OOpa3oBaHuE U pa3BUTHE ANLEKIIETKA, TOJSIPHBIE TEJbLIA.
MTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30u, | XapaKTepu30BaThb 0COOCHHOCTH
SUIIEKIIETKA) — ClIepMaTOreHe3 raMeToreHe3a y >KUBOTHBIX U €ro CTauH;
1 oorere3. OCOOEHHOCTH CTPOEHUS MOJIOBBIC KJIETKH dKUBOTHBIX U ONUCHIBAThH
AUIEKIETOK U CIIEPMATO30UI0B. IIPOLIECC UX PA3BUTH.
OmnonotBopenue. [TapreHorenes. CpaBHUBATh CIEPMATOT€HE3 U OOTECHES.
Jemoncmpayuu: OnuceIBaTh OILUIOAOTBOPEHHE,
Tabnuywt u cxemor: «[Ipsmoen HenpsiMOe | OMOJIOTUYECKOE 3HAUCHUE
pa3Butue», «l'ameTorenes OILIOIOTBOPEHUS
y MJIEKOIIUTAOIIUXH YEIIOBEKAY.
Obopyodosanue: MOACb MeTa(azHOU
XPOMOCOMBI, MUKPOCKOII,
MUKporpenaparsl «CriepMaTo30uabl
MJICKOTIUTAIONIETO», « SIMIIeKIeTKa
MJIEKOITUTAIOILIETO.
Jlabopamopuwie u npakmuueckue
pabomol:
Jlabopatopnas pabota Ne 4. «3zydyenue
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»»
5.5 | MnnuBuyansHOE NuauBuayansHoOe pa3BuTHe (OHTOTEHE3). | PackpwiBaTh coqepikaHne TEPMUHOB
pa3BUTHE OMOpuOHaNIbHOE Pa3BUTHE Y TIOHSITUIA: OHTOT€HE3, YMOPUOTEHE3,
OpraHU3MOB (aMOpuHoreHes). Dtarnbl SMOPHOHATIBLHOTO | 3Ur0Ta, IpodsIeHne, OJaCTOMEPBI,

Pa3BUTHA y IIO3BOHOYHBIX ) KUBOTHbBIX:

MopyJia, 6jactysa, 61acTolerb,
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IpoOJieHNe, TacTPYJISLUs, OPTaHOTeHES.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
OCTAIMOPHUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsIMoe (JTMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; GaKTOpbl, CIIOCOOHbIE
BBI3BIBaTh BPOKJICHHBIE YPOJCTBA.

Poct u passutne pacrennii. OHTOreHE3
[IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHBIE CTAIUU
oHTOTeHe3ay, «IIpsimoe u HempsiMoe
pa3BUTHEY, «/IBOMHOE OIIIOJOTBOPEHHUE
YUBETKOBBIX PACTEHUI

racTpy’a, HeWpyJia, OpraHOreHe3;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHUOHAIBHOE PA3BUTHE: MTPSIMOE
U HeTpsiMoe (JIMYMHOYHOE); MeTaMop(o3,
Meracrnopa, MHUKpOCIIOpa, MbUIbIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
OnpenensTs dTarnbl SMOPHUOHATIBLHOTO
Pa3BUTHS XOPJIOBBIX Ha CXeMaX

U TIpenaparax v OMUCHIBATh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBaTh IEPUOJIBI OHTOTCHE3A;
PSMOE M HEMPSAMOE (JITYNHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHITH OMOJIOTHYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJI0BeKa.

OnuchIBaTh MPOIECC IBOMHOTO
OTLIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HToro yacos o teme
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Tema 6. HaCJIeIlCTBeHHOCTb U UBSMCHYMBOCTH OPraHu3MoB

6.1 | I'enernka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbiBaTh cosiep>kaHre TEPMUHOB
0 HaCJIEICTBEHHOCTHU Ponb nuronoruu u sSMOproIOrun Y TIOHSTHI: TeH, TCHOM, TCHOTHII,

U U3MEHUYMBOCTHU B CTAaHOBJICHUU TeHETUKHU. Bkian (beHOTHUI, XpPOMOCOMBI, aJJIEIbHBIE T€HbI
POCCHUICKUX U 3apyOEKHBIX YUEHBIX (aytenu), TOMO3UTOTa, FETEPO3UTOTa,
B Pa3BUTHE F€HETUKU. MEeTO/Ibl FTEHETUKH | JOMHHAHTHBIN MPU3HAK (T€H),
(ruOpUIOIOTUYECKUH, peLeCCUBHBIN MpU3HAK (TeH), YUCTas
[IUTOTEHETUYECKUH, MOJICKYJISIPHO- JUHUS, THOPHUI.
TE€HETUYECKHUI). [lepeuncnarh U XxapakTepu30BaTh
OCHOBHBIC T€HETUUECKUE MTOHATHS. METO/Ibl TCHETUKH: THOPUI0JIOTUUECKUH,
['eneTnueckasi CHMBOJIHKA, [IUTOT€HETUYECKHM, MOJIEKYJISIPHO-
UCTIOJIb3yeMasi B CXeMaX CKPEIUBaHUMH. TeHETUYECKUI; JOMUHAHTHbBIC
Jlemonucmpayuu: U PEIECCUBHBIC IPU3HAKU PACTCHUIMA
llopmpemuwi: I'. Menpgens, T. Mopras, Y )KUBOTHBIX.
H. U. BaBunos, C. C. UerBepukos, [Tonap30BaThCS Fr€HETHUECKOM
H. B. Tumodeen-Pecosckuii. TEPMUHOJIOTUEH ¥ CUMBOJIMKOM
Obopyoosanue: MOJENb- ATILIMKALIUS JUISL 3aITMCH TEHOTUITNYECKHUX CXEM
<<MOHOFI/I6pI/IJ:[HOG CKpCIIMBAHUC), CKpCLIMBaHUA
repOapuii «['opox moceBHON»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIICTIOBAHUS PackpbiBaTh cojiep:KaHUE TEPMUHOB
HACJIeIOBAHUS MPU3HAKOB, YCTAaHOBJICHHBIE Y TIOHSTHUI: MOHOTHOPHUTHOE
MIPU3HAKOB. I'. Menaenem. MoHoruOpuHoe CKpeluBanue, (eHOTUITHYECKUE
MonorubpuHoe CKpelIuBaHue. 3aKOHeTMHO00pa3us TPYIIbI, THOPUIOIOTHYECKUN METO/I,
CKpEIIUBaHHE rUOPHIOB TIEPBOTO MOKOJICHUS. [IpaBuiIo | YUCThIE IMHUM, IOMUHUPOBAHUE T€HOB

AOMHWHHUPOBAHMA. 3akoH PaCICIIICHHUA
IIPHU3HAKOB. ['mmoTtes3a 4YnucTOThI rameT.
ITonHOEM HEmosaHOE JAOMHWHHUPOBAHKC.

(ToTHOE, HETOJIHOE), PaCIleTICHUE
B MIOTOMCTBE.
OnuchIBaTh METOAMKY TIPOBEICHUSI
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Jemoncmpayuu:

Iopmpemuwi: I'. MeHnensb.

Tabauyvt u cxemvi: «MoHOTHUOPUTHOE
CKpEIIMBAHUE U €T0 IUTOTCHETHYECKast
OCHOBa», «3aKOH PacUICIUICHUS U €T0
LIUTOTCHETHYECKasi OCHOBaY, «3aKOH
YHUCTOTEI TaMET.

Obopyoosanue:

MOICIU-aIIUKAIMKA « MOHOTHOPHIHOE
CKpenuBanue», «Henonnoe
JOMHHHUPOBaHUE», repdapuid «I opox
IMOCEBHOI»

I'. MenenemMonsITOB 110 N3YUYECHUIO
HACJICIOBAHUS OJTHOM Maphl IPHU3HAKOB
y TOpoXa MOCEBHOTO.

PackpbiBaTh COJIepKaHUE 3aKOHOB
eAMHO00pa3usi THOPUIOB IIEPBOTO
MTOKOJICHUS M 3aKOHA PACILICTIICHUS.
OOBSACHITH TUIIOTE3Y YHCTOTHI FaMeT.
3anuchiBaTh CX€Mbl MOHOTUOPUIHOTO
CKpCILIUBAHUA, OOBSICHATH €TI0
UTOJIOTUYECKHUE OCHOBBI U PEIIAThH
reHEeTHYECKHUE 3aJa9u

Ha MOHOTHOPHUJHOE CKpEIIMBaHUE

6.3

JurubpunHoe
CKpEIIUBaHUE.
3aK0H HE3aBUCHUMOTO
HACJICIOBaHMS
MIPU3HAKOB

JuruOpugHoe ckpenBanue. 3aKoH
HE3aBUCUMOTO HACJIEAOBaHUS
npu3HakoB. [{lutoreneTnueckue OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3MPYIOLIEE CKPEIIMBAHHUE.
Hcnonrs3oBaHne aHATU3UPYIOLIETO
CKpEILUBAHUS JIJIS1 OTIPEACIICHUS
TE€HOTHUIIAa OCOOH.

Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywt u cxemvi: «JlurubpugHoe
cKpemuBanuey, «llutonornueckue
OCHOBBI JJUTHOPUHOTO CKPEIMBAHUS.
Obopyodosanue.: MOJEITb- ANITUTAKAITAS
«JlurubpuaHoe CKpelrBaHue

PackpsiBaTh conep:kaHue TEPMUHOB

Y MOHSITUI: TUTUOPUAHOE CKpEIIUBaHUE,
AHAJIM3UPYIONIEE CKPEIIMBAHUE.
OmnmceiBaTh onbITH I'. Menaens

10 U3YYECHUIO HACJICOBAHUSA ABYX Map
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh comepkaHue 3aKOHa
HE3aBHCUMOIOHACJIEI0BaHUS MPU3HAKOB.
[IprumeHITP MATEMATUYECKUI pACUET

C TOMOIIBIO METOJA NEPEMHOKECHUS
BEPOSITHOCTEW U 3aITHChH C MOMOIIBIO
(EHOTUNTMYECKUX PAJUKATIOB
paclIeIUIeHUs] IPU3HAKOB Y IOTOMKOB
1o ()SHOTHITY Y TCHOTHUITY.

3anuchiBaTh CXEMbI JUTHOPHIHOTO
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CKpEIMBaHUs, OOBSICHITH €TO
LATOJIOTUYECKUE OCHOBBI U pEIIATh
reHETUYECKUE 3a1a41 Ha AUTHOPUIHOE
CKpPELIMBAHNE

6.4

CreruieHHoe
HACJICIOBAHUE
MIPU3HAKOB

CuenieHHOE HaclieJOBaHUE TPU3HAKOB.
Pabota T. MopraHa 1o clierjieHHOMY
Hacleqo0BaHuIo TeHoB. Hapyiienue
CLICTJICHUS TEHOB B PE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOpUs
HACJIEACTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Meito3y,
«"eHeTHUYECKHE KapThl paCTEHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anmoaenicTBre aJuIeIbHBIX T€HOBY.
Obopyoosanue.: MUKpOIIpenapaT
«Jlpo3odunay (HopMa, MyTauu GOPMBI
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mojenb-anmukamnus «llepekpect
XPOMOCOM.

Jlabopamopuwie u npakmuueckue
pabombol:

Jlabopatopnas pa6ota Ne 5. «3yuenne
PEe3yIBTATOB MOHOTHOPHTHOTO

U IMTUOPUTHOTO CKPEIMBaHUS

PackpeIiBaTh coziepxaHue TEPMUHOB

Y MIOHATHMN: CLEIJIEHHOE HACJIEIOBAHNE
MIPU3HAKOB, PEKOMOUHAIMS T'€HOB,
TEHETUYECKUE KapThl XpPOMOCOM,
MOPTraHu/a.

Ha3zpiBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOU TEOPUHU
HacnencTseHHocTH 1. Moprana;
PacKpBIBaTh COACPIKAHUE PAOOTHI

T. Moprana 1o cuenjieHHOMY
HACJICIOBAHUIO T€HOB U TPUYMHBI
HAPYLICHUS CUEIUICHUS MEXK/1y T€HAMM.
3anuchIBaTh CXEMbI CKPEIUBAHUS

IIPY CLEIJICHHOM HaCJIEI0BaHUH,
OOBSICHATH MPUYUHBI PEKOMOMHAIIUN
TE€HOB, ONPEEIISTh YUCIIO TPYII
CLEIUICHHS T€HOB; PEIaTh TCHETUYECKUE
3a/1a4M HA CLIETUIEHHOE HACJIEeA0BaHUE

48



OenepanbHas padouast mporpamma | buonorust. 10—11 kmaccel (6a30BbIi ypOBEHB)

y Ap030(HIIbI Ha TOTOBBIX

MHKpOIpenapaTax»

6.5 | 'eneruka nona. I'enernka noma. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB
HacnenoBanue ONpeIeIICHHE To1a. AyTOCOMBI Y TIOHSATUI: XPOMOCOMHBIN HA0OP,
MPU3HAKOB, Y MOJIOBBIE XpPOMOCOMBI. ['OoMOramMeTHbie | ayTOCOMBI, II0JIOBBIE XPOMOCOMEI,
CUEIUIEHHBIX C ITOJIOM Y TETEPOTraMETHBIE OPTAHU3MBI. TOMOTaMETHBIN I10J1, F€TePOraMeTHbIN

Hacnenosanue nmpu3HakoB, CHEIJIEHHBIX | I10JI, CLEIUIEHHOE C II0JIOM HacCJIeq0BaHue
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBICHATH ITUTOJIOTMYECKUE OCHOBBI
llopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOT'0 MEXaHW3Ma ONPEICIICHUS
H.W. BaBuiios. [10J1a y pa3JIMYHbIX OPraHU3MOB.
Tabauysl u cxemvi: «I'eHEeTHKA MONAY, CpaBHHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEOBaHUS, HacJeA0BaHU IPU3HAKOB, CLICIIJICHHBIX
CLEIUICHHOT0 € ITOJIoM», «KapuoTtusl Y HE CUEIUICHHBIX CoJIOM. Pemarth
YEJIOBEKA W KUBOTHBIX) F€HETUYECKUE 3a/1a4M HA HACJIEIOBAHUE
CLEIUIEHHBIX C TIOJIOM IIPU3HAKOB

6.6 | I3MEHUNBOCTD. N3menunBOCTh. BUIbI N3MEHUMBOCTH: PackpsIBaTh coepkanue TEPMUHOB
Henacnencreennas HEHACJIEACTBEHHAS U HACIICICTBEHHAS. Y MOHSITUNA: U3MEHYNUBOCTb,
U3MEHYUBOCTD Pousib cpenpl B HEHACIEACTBEHHOM HACJIEICTBEHHAsA U3MEHUYUBOCTD,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOJAU(PUKALUOHHON U3MEHYUBOCTH.
BapuannoHHbli psii v BaprualmOHHAs
KpuBas. Hopma peakuuu npusHaka.
KonmnuecTBeHHbIE M KAYECTBEHHBIE
IIPU3HAKHA U UX HOpPMA PEAKLIHH.
CaoiicTBamMoan(PUKAITIOHHOM
U3MEHYUBOCTH.

HCEHACJIC/ICTBEHHAsI U3MECHUYHUBOCTD,
Mo U (HUKAIIMOHHAS U3MEHYUBOCTb,
BapHUallMOHHBIN Psijl, BApUAHTA,
BapuallMUOHHAsl KpHBasl, MPU3HAK,
HOpPMa PEAKILINH, KOJTUYECTBCHHbBIC
Y Ka4E€CTBEHHBIEC ITPU3HAKH.
KinaccudgunmpoBath BU bl
W3MEHUYMBOCTH U BBISIBJISATH UX
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Jemoncmpayuu:

Tabauywl u cxemvl: «Buapbl
M3MEHUYNBOCTHY, « MonudukarmonHas
U3MEHYUBOCTDH.

Jlabopamopmuwie u npakmuueckue
paoomul:

Jlabopatopnas pa6ota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BapUALIMOHHON KPUBOW»

OHOJIOTHYECKHE OCOOCHHOCTH.
IlepeuncnsaTh cCBOMCTBA
MOAUGUKAITMOHHOW H3MEHYMBOCTH

1 OOBSACHSATH €€ 3HAUCHHUE

JUTSI OPTaHU3MOB.

Pa3znuuaTth KOJIMYECTBEHHBIC

1 Kau4eCTBEHHBIE TIPU3HAKH; CTPOUTH
BapUAIMOHHBIA PsiJl, BAPHAIIMOHHYIO
KPUBYIO, BEIYUCIIATH CpEHEe 3HAUCHUE
MpU3HaKa

6.7

Haciencreennas
U3MEHYNBOCTH

HacnencrBennas, Wi reHOTUITAYECKas
M3MeHYMBOCTh. KoMOMHaTHBHAsS
M3MEHYHUBOCTh. M€103 U TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHYUBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukaimst MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacToTa ¥ NpUYMHBI My TaLIH.
MyTtarennbie (GaKkTOPHI.

3aKOH FOMOJIOTUYECKUX PSAIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBusnoBa. Buesinepnas
HACJIEICTBEHHOCTh U U3MEHUYNBOCTb.
Jemoncmpavyuu:

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

Tabauyvt u cxemol: «MyTallMOHHAS

PackpriBaTh cogepkanue TEpMUHOB
¥ TIOHSITUM: HAC/IEICTBCHHAS
W3MEHYUBOCTH, KOMOMHATHUBHAS
M3MEHYUBOCTh, MyTallUOHHAS
W3MEHYUBOCTb, MyTaHT, MYTalHU:
T€HHBIE, XPOMOCOMHbBIE, TCHOMHBIE;

MOJIUIIION NS, aHCYIIIIONANA, MyTar CHbI.

XapakTepu30BaTh HACIEACTBEHHYIO
U3MEHYUBOCTb; (POPMYIUPOBATH 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJICZICTBEHHON U3MEHYMBOCTU

H. . BaBuiioBa 1 00BACHSTH €10
3HaYeHHUeJs1 OMOJIOTUU U CEJIEKIIUU.
KnaccuduimpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, FEHOMHbBIE M IPUBOJIUTH
IpUMEPBI My TaLUH.

OOBACHATH NPUYMHBI BOSHUKHOBEHUS
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N3MEHUYUBOCThY.

Obopyodosarue.: MAKPOCKOTI,
MUKpormpenapar «J[po3oduna» (Hopma,
MyTanuu (OPMbI KPBUTBEB U OKpacKa
TeJa); KOMHATHBIC PACTCHHS C TIECTPOI
OKpPACKOM JINCTHEB.

Jlabopamopmuvle u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIui y Ap030(UITbl Ha TOTOBBIX
MUKpOIIpenapaTax»

MYTalui, posib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUbl MyTallui; BBISBIISATD
IIPUYUHBI HACIIEICTBEHHOM
W3MEHYMBOCTH, HCTOYHUKH MyTarcHOB
B OKpYKarolei cpene (KOCBEHHO).
XapakTepru30BaTh BHESAICPHYIO
HACJICJICTBEHHOCTh M N3MEHUYHUBOCTH

6.8

I'eneTnka yeaoBeka

I'enetuka yenoseka. Kapuorun
YEJIOBEKA.

OCHOBHBIE€ METO/IbI T€HETUKHU YSJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKU.
CoBpeMEHHOE ONPeICIICHUE TeHOTHIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAHUE, B TOM YHCJIIC

¢ nomoupwto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJIOBEKa: FeHHbIE 00JIe3HH, 00JIC3HU

C HacJIeACTBEHHON
MPEIPACIOJIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTHyecKue

Y TEHEPATUBHBIE My TAIUU.

PackpsIBaTh conepkaHre TEpPMUHOB

Y TIOHSATUH: KapUOTHUI YeJIOBEKa,
[IUTOTEHETHYECKUN METOI,
reHEaJIOrnYEeCKUI METOJI, POAOCIOBHbIE,
OJIM3HELOBBIA METO/1, HACJIECTBEHHbIE
0omne3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHOU
IPEIPacOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEJIUKO-T€HETHUECKOe
KOHCYJIbTHPOBaHHUE.

[lepeuncnsiTh 0COOEHHOCTH U3yUCHUS
TeHETHUKH YEJIOBEKa; MPUBOIUTH
MIPUMEPHI HACIIEICTBEHHBIX O0JIe3HEH
YeJ0BeKa, XapaKTepHU30BaTh METOIbI UX
npoUIaKTUKK; 00OCHOBBIBATH 3HAUCHHE
MEIMKO-T€HETHYECKOTO
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CrBonoBbie KneTKU. [IpuHIMIIBI
310pOBOT0 00pasa *KU3HU, TUATHOCTUKH,
poUIAKTHKY U JICUCHUS T€HETUUECKUX
Oosie3Hel. MeIuKO-reHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMUIMHCKON F€HETUKH

B MIPEJIOTBPAIICHUH U JICUCHUU
TeHETUUYECKUX 3a00JIEBaHUI YETIOBEKA.
Jemoncmpayuu:

Tabauywvr u cxemor: «Hacnenopanue
pesyc-bakropay, «I'eHeTuka rpynn
KPOBW».

Jlabopamopnsie u npakmuueckue
pabomol:

[Tpaktuueckas padbora Ne 2.
«CocraBiieHHE U aHAJIN3 POJIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHUSI.
BhIsSIBISATE U CpaBHUBATh MEXKIY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE MPU3HAKU
4eJI0BeKa.

CocTaBiATh ¥ aHAJIU3UPOBAThH
POIOCIIOBHBIE YeJIOBEKA

Ntoro yacoB no teme 8

Tema 7. CesleKiusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenekius Kak HayKa 1 Cenexnust Kak HayKa v MpoIiecc. PackpeiBaTh coqiepxkaHue TEPMHUHOB
U TIpolecc 3apOXKIECHHE CEJICKIIUU U JOMECTUKALAA. | W TIOHATHIA: CEeJISKIIHS, COPT, TTOpo/a,

Yuenune H. U. BaBunosa o nuenTpax
MHOT000pa3us U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHHM.

L{eHTpBI TPOUCXOKACHHS TOMAITHUX
KUBOTHBIX.

Copt, nopoja, mramm.

HITaMM, TOMECTHKAIIHS,
WIN OJTOMAITHUBAHUE, IEHTPHI
MHOT000pa3usi U MPOUCXOXKICHHUS
KYJIbTYPHBIX PacTCHUI

U JKUBOTHBIX, THOpUIM3aLIN,
MCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabauywl u cxemol: xapta «LleHTpbI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIXpacTeHUI», «I1opobl
JOMAIIHUX XUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUID.
Obopyodosanue: MyJIsIKY TI00B

Y KOPHEIUIOJ0B TUKUX (PopM 1
KYJBbTYpPHBIX COPTOB PAaCTEHUI;
repOapuit «CebCKOX03sIIICTBEHHBIE
pacTeHHsD

Ha3wiBaTh 1 cCpaBHUBATh OCHOBHBIE
ATaIbl PA3BUTHS CEJICKITUH.

N3narate yuenne H. 1. Bapniiosa

O IICHTPAX MPOUCXOXKICHUS KyIbTYPHBIX
pacTeHUH; pa3InMdaTh EHTPHI HA KapTe
MUpa, CBS3bIBATH UX MECTOMOJIOKEHHE
C oYaraMu BOSHUKHOBEHUS APEBHEUIIINX
[ABWJIN3AIINN.

CpaBHHBATh coOpTa KyJIbTYPHBIX
pacTeHul, MOPOJIbl TOMAITHUX
YKUBOTHBIX U UX JTUKUX IIPEIKOB.
OuieHUBAaTh POJIb CEIICKIIUN

B 00€CTIIEYeHNUH MPOI0BOJILCTBEHHOMN
0€30MacHOCTH YEJIOBEUECTBA

7.2

MeTtonasl 1
JIOCTHIKCHUS
CEJIEKIIMU PACTCHUI
U JKABOTHBIX

CoBpEMEHHBIE METOIbI CEJICKIIHH.
MaccoBbli 1 UHTUBUY ATTbHBIN OTOOPHI
B CEJICKIIMY PACTEHU U JKUBOTHBIX.
Ouenka skcTepnepa.
bnn3kopoACTBEHHOE CKPEIIUBAHNE —
uHOpuuHT. Yucras nuHMS.
CxpelrBaHue YUCTHIX JTUHUM.
I'eTeposuc, unu rubpuHas Cuia.
HepoacrBennoe ckpemmBanue —
ayTOpuauHr. OTHaneHHas
TUOpUIU3AINS U €CYCIIeXH.
HckyccTBEHHBIM MyTareHes3 U MoJy4YeHHe
MOJIMIUIONUIOB. JIOCTHXKEHHUS CENEKIUN

PackpbIBaTh coqiepkaHre TEPMUHOB

Y TIOHSTHI: UCKYCCTBEHHBINA OTOOD,
MacCOBBIN 0TOOP, UHANBUAYATbHbBIN
0T00p, IKCTEPHEP, OJTUZKOPOACTBEHHOE
CKpeIlMBaHUE, YUCTas IUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpPEUIUBaHUE,
HCKYCCTBEHHBI MyTareHes,
nosurionabl. CpaBHUBATH POPMBI
MCKYCCTBEHHOT'O 0TOOpa (MaccoBOTO

Y UHJIMBUYaJIbHOTO), BUIbI
ruOpuan3auy (GJIM3KOPOICTBEHHON

U OTAAJIEHHOM), ClIOCOOBI MOTyYeHHS
HOJIUTIONIOB.
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PaCTEHHI, ’KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Ilopmpemuwi: 1. B. Muuypus,

I'. 1. Kapneuenko, M. ®@. IBaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpumzanusy, «PaboTel akageMuka
M. ®@. UBanoBay, «Ilomummonausy.
Obopyodosanue: MyJsiKY ILIOA0B U
KOPHEIUIOA0B TUKUX (popM u
KYJIbTYPHBIX COPTOB PacCTEHUH.
Jlabopamopusie u npakmuueckue
pabomol:

Okckypceus «OCHOBHBIE METOMBI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO,
IJIEMEHHYIO epMmy,
COPTOUCTIBITATENIBHBIA YYACTOK

WU TEIIMYHOE XO3SMCTBO)

[IpuBOIUTH IPUMEPHI JOCTHKEHUN
CEJICKLIUH PACTEHUMN U )KUBOTHBIX

7.3

buorexHoorus
KaK OTpaciib
IIPOU3BOJICTBA

buorexnonorus KakK oTpaciib
MIPOU3BOACTBA. | €HHast HHKEHEPUSL.
Otanbl co3nanus pekomOunanTHou JJHK
Y TPAHCTE€HHBIX Oprann3moB. Kiietounas
nHxeHepusa. Kinerounbie KyJbTyphl.
MUKpOKIIOHAJIEHOEPA3MHOKEHUE
pacrenunii. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX

PackpbIBaTh coaep:kaHre TEPMUHOB

Y IOHSITUI: OMOTEXHOJIOTHSI, KIIETOUHAs
WHXEHEPUsl, TeHHAIMHKEHEPUs,
KJIOHUPOBAHKE, TPAHCTCHHbIE
opranu3Mmsbl, ' MO (renernuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu30BaTh ONOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHBIE
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CEJIbCKOXO3SIUCTBEHHBIX OPTraHU3MOB.
DKOJIOTUYECKUE U ITUICCKUE TIPOOIEMBI.
I'MO — reneTnuecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvl u cxemwvi: «OOBEKTHI
ouorexHonorum», «Kinetounsie
KYJIbTYPBI U KJIOHUPOBaHUEY,
«KoHcTpyupoBaHueu MepeHoc reHos,
XPOMOCOM»

JOCTHKEHUS] OMOTEXHOJIOTUU B 00J1aCTH
MIPOMBIIIUIEHHOCTH, CEJICKOTO X035CTBa
Y ME/IUIIUHBI.

[lepeuncsTh U XapaKTEpPU30BAThH
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMH)KEHEPHU.

OO0cCyKIaTh IKOJIOTHUECKUE

U ATUYECKHUE aCEKThl HEKOTOPBIX
HWCCIIEN0BAaHUN B 00J1acTH
OonoTexHOIOTHH (KJIOHHPOBAHUSA,
HCKYCCTBEHHOTO OTLJIOIOTBOPEHHS,
HaIpaBJICHHOTO N3MEHEHHS TeHOMA

W CO3JIaHUs TPAHCTCHHBIX OPTAHU3MOB)

HToro yacoB 1o Teme 3

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KVIACC
HaumenoBanue
No KommnuecTtBo OCHOBHBIE BUJIBI A€ATEIILHOCTH
paszeiioB U TEM [IporpamMmMHOe cojiepxaHue
/1 N 4acoB 00yJaroImuxcs

Tema 1. DBoJIOUOHHAS OMOJIOTHA

1.1

OBOJIIOLUS 1 METOBI
€€ N3y4YCHUS

1

[IpeanochuIKM BOSBHUKHOBEHUS
SBOJIIOLIMOHHON TEOPHUU. DBOIIOIIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHHU.
BimsiHue 3BOJIFOIMOHHOM TEOPUHU

Ha pa3BUTHE OMOJIOTUH U IPYTUXHAYK.
CBuzerenbeTBa 3BOJIOLHNN.
[TaneoHTOIOTMYECKHE:!
NOCJIEA0BATEIBHOCTD MOSBIICHUS BUIOB
B [IAJIEOHTOJIOTUYECKOM JIETOMHCH,
nepexoaHbie (HhOPMBI.
buoreorpaduueckue: cxoacTBo

u paznuuue (ayH udaop MaTepuKkoB
U OCTPOBOB. DMOPHUOJIOTUYECKUE:
CXOJICTBaU pa3yinyusi SMOPHUOHOB Pa3HbBIX
BUJIOB TO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
pPYJIUMEHTapHbIE OPTaHbl, aTABU3MBI.
MonekynsipHO-OMOXUMHYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackppiBaTh coqieprkaHme TEPMHUHOB
Y TIOHSTUI: YBOJTIOTIHSI, TIEPEXOTHBIC
bopmbl, GUITOTEHETUYECKUE PSIIBI,
BU/IBI-2HJIEMUKH, BUABI-PEITUKTHI,
3aKOH 3apO/IBIIIIEBOrO CXOJICTBA,
OMOreHEeTUYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIMMEHTapHbIC OPTaHbI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIE TAIbI Pa3BUTHS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepru30oBaTh CBUIACTECIIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKUE, CPABHUTEIIBHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXHUMHUYECKHE.

[IpuBoANTH TIPUMEPHI TIEPEXOTHBIX
dbopM opraHn3MoB, (PHIIOTCHETHYESCKUX
PSIOB.

[IpuBoAUTH POPMYIHPOBKH 3aKOHOB
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METa0OTUYECKUX IMyTEH Y BCEX KUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunueu, X. b. Jlamapk,
Y. JapsuHn, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkens, . Mromep.
Tabnuyer u cxemoi: «PazButue
OpraHUYeCcKOro MUpa Ha 3eMJiey,
penbedHbIe TAOIUIIBI «3apOIBIIIH
MMO3BOHOYHBIX KUBOTHBIX),
«APXECONTEPUKCY.

Obopyoosanue.: duoreorpapuieckas
KapTa MUpA; KOJUIEKIUsA «DOpMBbI
COXPaHHOCTH MCKOIAEMBbIX KUBOTHBIX
U PacTEHUI»; BIIAYKHbBIE MperapaThbl
«Pa3Butue HacekoMmoroy, «PazBurue
JISTYIITKH

OHMOT€HETHYECKOTO U 3apOoAbIIIICBOIO
CcXoAacTBa

1.2

Ucropus pazsutus
MPE/ICTAaBIICHU I
00 PBOJTIOINH

OBomonnonHasa Teopus Y. J[apBuHa.
[IpennochlIku BOZHUKHOBEHUS
JapBUHU3MA. [[BUOKYIIHE CUTTBI
HBOJIIOLIMY BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

P OTPAHUYEHHOCTH PECYPCOB,
HeolpeieNIeHHas U3MEHYUBOCTbD,
O6opb0a 3a CylecTBOBaHMUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHuecKast TCOpHs SBOJIIOLUN

PackpriBaTh cosep:kaHrue TEpPMUHOB

U TIOHSITUI: CHCTEMAaTHKa, €CTCCTBECHHBIM
Y UCKYCCTBEHHBIN OTOOD.
XapakTepu30oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIC UJICH, KOHICIILINHU

Y TEOpWH; CPABHUBATH B3TJISIABIHA BUJI
n 3BoJironuio K. JIunnes, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth BKiIaJ JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHSATH MIPUHITUTIBI
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(CTD) u ee OCHOBHBICIIOIOKECHHUSI.
Jemoncmpayuu:

llopmpemuwi: K. JIunuen, XK. b. Jlamapxk,
Y. JlapBuH.

Tabauyvt u cxemol: «Ilomymsiumy,
«Kaprta-cxeMa mapuipyTa ImyTeIeCcTBUS
Y. JapBuHa», «PopMbl O0pHObBI

3a CYyIIECTBOBaHUE», « ECTECTBEHHBIN
ot00p», «MHOrooOpasue copToB
pacteHuity, «K MHOrooOpasue mopos
YKHBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepHu3oBaTh COAEPKAHUE

Y 3HAYE€HHE 3BOJIIOLIMOHHON KOHLICTILINH
K. Bb. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIC

U COLMAIBbHO-3KOHOMHYECKHE
IIPEANIOCHUIKM BO3ZHUKHOBEHUS
ABOJIIONMOHHON Teopuun Y. /lapBuHa.

PaCKpLIBaTI) COACPIKAHUC BBOHIOHHOHHOﬁ

teopun. /lapBuHa; cpaBHUBaThH
HEOIPEACIECHHYIO U ONPEACIECHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, (PopMbI OOPHOBI
3a CyILIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUS] CHHTETUYECKOU
teopun 3BoIONMU (CTI) 1 00OBSACHATH
€e 3HaueHue JUIIONO0JIOTUN

1.3

Bun: kpurepuu u
CTPYKTYpa.
[Tomynsuus Kak Kak
AIIEMEHTapHAast
€MHUIIA BU]IA

MukposBosronus. [lomymsamus kak
€MHULIABUA U YBOJIOLIUH.
Jemoncmpayuu:

Tabauywl u cxemol.: «Ilomynsum,
«MyTanmoHHas U3MEHUYHUBOCTbHY.
Obopyodosanue.: MUKPOCKOTI,
MUKporpemnapar «J[po3odunay (HopMma,
MyTar (OPMBIKPBUTEEB U OKPACKH
Tena), MoAenb-anruikanus «Ilepexpect
XPOMOCOM.

PackppIBaTh cosiepskaHue TEPMUHOB

Y TIOHSITHI :MUKPOIBOJIIOIHS, BUI,
KpUTEPHUH BUA, apeaJl, MOy JISIIHS,
reHo(OoHI, MyTaIiK, KOMOUHAITNH
TCHOB.

XapaKTepru30BaTh B KAaK OCHOBHYFO
CUCTEMATHUYECKYIO STUHUILY

1 1IEJIOCTHYIO OMOJIOTHYCCKYIO CHCTEMY.
Briaensate kpuTepuun Buaa
(Mopdonornueckuii, GU3NOJIOTMUECKUH,
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Jlabopamopuwie u npakmuueckue
pabombot:

Jlaboparopnas padota Ne 1. «CpaBHeHUE
BUJIOB 110 MOP(OJIOTUIECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
AKOJIOTMYECKUI, FeOrpapuuecKmii)

Y IPUMEHSITh KPUTEPUU JJIs1 OTUCAHUS
KOHKPETHBIX BUJIOB.
XapaxkTepu3oBaTh MOMYJISIUI0 KaK
CTPYKTYPHYIOCMHUILY BUJIA U
ABOJIIOLIHUH.

OnuceIBaTh MOMYJISIITUIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBmKyIIme CHIIbI JBrokymue cuibl (hakTopsl) 3BostonuK | PackpsiBaTh coiepaHue TEPMUHOB
(amIeMeHTapHbIe BUJIOB B Mpupojie. MyTanmoHHbIN Y TIOHATHI: KOMOMHATUBHAS
(bakTopbI) IBOIIONUN mpoliecc 1 KOMOMHATUBHAS W3MEHYUBOCTh, MyTalli1, MY TallMOHHBIN
M3MEHYHUBOCTD. [ 1Oy ISIIIMOHHBIE BOJTHBI | IIPOLIECC, MOIYJIALMOHHBIE BOJIHEI,
u peiid renos. M3omsnus U Murpaus. | Apeid IeHOB, U30JIALUS, MUTPALUH.
Jemoncmpayuu: XapakTepu30BaTh FJIEMEHTAPHBIE
Tabnauywvt u cxemol.: «JIBUKYIIME CUITBI (baKTOpBI SBOIONUN: MyTAIMOHHBIN
SBOJIIOLIUI mpoIiecc, KOMOMHATHBHAS
M3MEHYUBOCTb, TOMYJIALIMOHHBIE BOJIHBI,
Jpeiid TeHOB, N30SI, MUTPALIHS.
YcranaBinuBaTh NIPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEXKIY
MEXaHHU3MOM U Pe3yJIbTaTOM JICUCTBUS
JBIOKYIIUX CUJI (2JIEMEHTapHBIX
(haKTOpOB) ABOJIOLIUU
1.5 | EcrecTBeHHBIi OTOOD EcrecTBeHHbII 0TOOP — HanpaBisromuii | PackpeiBaTh conepxanue TEPMUHOB

u ero Gpopmbl

(haKkTOp IBOJTIOIIHH.
®dopMBI €CTECTBEHHOT00TOOPA.

Y TIOHSITUI: €CTECTBEHHBIN OTOOP,
O60opr0a 3a CyIecTBOBaHHE.
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Jemoncmpayuu:
Tabauywl u cxemwvi: «KECTeCTBEeHHBIN
ot6op», «boprba 3a CyIecTBOBaHNE

OnuceIBaTh MEXaHU3M JICHCTBHUSI
€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBaTh POPMBI €CTECTBEHHOTO
otbopa (IBMXKYILINUHA, CTAOMIM3UPYIOLINH,
JTU3PYNTUBHBIN) U CPAaBHUBATH UX MEKITY
co0oi1.

XapaktepuzoBaTh 00psOY

3a CyIIeCTBOBAHUE U CPABHUBATH €€
BU/JIBI (MEXBUIOBAs, BHYTPUBHI0BAs,
0oprOa c HeOIaroNnpUsATHBIMU
dbakTopamMu BHEUTHEHN Cpeibl)

1.6

PesynbraTsl
IBOJTFOITIH
MIPUCTIOCOOJICHHOCTD
OpPraHHU3MOB U
BUI000pa30BaHue

[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3yJbTaT dBotonuH. [Iprumepsr
PUCTIOCOOJICHUI Y OPTraHU3MOB.
Apomop}o3bI M U0 TANITAIIAH.
Buau BumoobpazoBanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BU1000pa30BaHus: reorpaduyeckoe,
IKOJIOTHYECKOE.

Jemoncmpayuu:

Tabauyvt u cxembi:
«IIprcrnocoOIeHHOCTh OPTaHU3MOBY,
«"eorpaduueckoe BUI000pa30BAHUEY,
«IKOJIOTUIECKOE BHI000pa30BaAHHE.
Obopyoosarue:

kosutekmst «[IpumMepsl 3amuTHRIX
MPUCTIOCOOTICHHUM Y JKUBOTHBIX),

PackppiBaTh coqieprkaHme TEPMHUHOB

Y TIOHSTHI : ITPUCTIOCOOJICHHOCTD,
MTOKPOBUTEIILCTBEHHAS U
MpeocTeperarIas okpacka,
MacCKHUpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHU3M BOZHUKHOBECHHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BoIBIATH 110 M300pakKeHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX MperapaTax MpUMEphI
MPUCTIOCOOJICHHOCTH PACTCHUM

W JKUBOTHBIX K YCIIOBUSIMCPE/IBI
oOuTaHMs, TOKA3bIBATh OTHOCUTEIIBHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh ClIOCOObI

¥ MEXaHU3MbI BUJ000PA30BaAHUS;
OTHMCHIBAThH U CPABHUBATH OCHOBHBIC
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KOJUICKITHSI HACEKOMBIX C pa3IHYHBIMU
TUIIAMH OKPACKU; HaOOP III0/I0B

U CEeMSsH.

Jlabopamopusle u npakmuueckue
pabomol:

JlabopaTtopnas padota Ne 2. «Onucanue
MPUCIIOCOOJICHHOCTH OPTaHU3Ma U €€
OTHOCHUTEIIEHOTO XapaKTepay

(hOpMBI IKOJIOTHIECKOTO
U reorpaduyeckoroBu000pa3oBaHus

1.7 | HammpaBneHus u myTi
MaKpO3BOJIIOLUU

MakpoaBomtonus.

DopMBI IBOJIOLIUU: (PUIIETUYECKAS,
JTUBEPTCHTHAs, KOHBEPTEeHTHAS,
napayensHas. HeoOpatumocTsb
sposttoruu. [Iporcxoxnenne

OT HECTICTIUATM3UPOBAHHBIX
IPEIKOB.

[Tporpeccupyromas crieruain3anms.
AnanTyuBHas paavanus.
Jemoncmpavyuu:

Ilopmpempwi: A. H. CeBeplios.
Tabauywl u cxemol: «KApoMopdO3b»,
«Mnnoamanrarumny, «O01as
JIETeHEepaIus.

Obopyoosanue.: monenb « OCHOBHBIE
HaIPaBJICHUS YBOJIFOIIUNY; 00BEMHAs
Moieb «CTpoeHHE TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackppiBath comepikaHne TEPMUHOB

Y TIOHATUN:MaKpO3BOJIIOIHS, (PUIIOTEHE3,
OMOJIOTUYECKUI MTPOTPECC U perpecc,
apomop}o3, uaroaaanrarys, oomas
JeTeHepanus, aJanTUBHAs paaralius.
Xapaktepu3oBaTh (HOPMBI IBOJIOLIUH.
BoisBists apomopho3sl

Y UJIM0AIaNTallud YPACTEHU N

Y )KUBOTHBIX.

CpaBHUBaTh OMOJOTHYECKUN TIPOTPece
1 OMoJIOTHYeCcKuil perpecc, apomopdos,
UIN0ATANITAIUIO M OOTIIYIO
JICTeHEePaIHIo.

BhIABIATH B3aMMOCBSI3U MEXTY Ty TSIMU
Y HAITPABJICHUSIMU DBOJIFOITUU

Yy PaCTE€HUN U KUBOTHBIX

NToro uacoB mo teme
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Tema 2. Bo3HukHOBeHHe U Pa3BUTHE 'KU3HHU HA 3eMJie

2.1

Hcrtopus xu3uu

Ha 3eMJIe 1 METO bl
€€ U3y4CHUs.
I'nmoTesnl
MIPOUCXOXKICHUS
JKU3HU Ha 3eMJie

2

JloHay4HbI€ MIPEACTABICHUS

0 3apOXKJICHUM XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emuie: a0MOreHe3 UMAHCIIEPMUSL.
XUMHUYECKAs] SBOJIFOLIUA.
AOHOTeHHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB M3HECOPTAaHNYECKUX.
DKCIEPUMEHTATILHOE TOATBEPKACHUE
XUMHUYECKOU IBOTIOLINH.
HauvanwHbie 3Tamsl OMOIOrHYeCKOoi
spoJironnu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
ITepBbie KJIETKHA U UX DBOIIOLIUS.
@opMUPOBAHUE OCHOBHBIX TPYIIIT
YKUBBIX OPraHU3MOB.
Jemoncmpavyuu:

Ilopmpemuol:

®. Penu, JI. [Tactep, C. Mumnnep,

A. W. Onapum, I'. FOpu.

Tabauywl u cxemwi: «BO3HUKHOBEHUE
CoJHEYHOM CHCTEMBIY,

«Pa3BuTHe OpraHnveCcKoro Mupa,
«PactutenbHas kineTka», «  KuBoTHas
Kietkay, «IIpokapuornueckas
KJIETKa»

PackpriBaTh conep:kaHue TEPMUHOB

U MOHSTHUI: KpealluoHu3M, abUOTeHe3,
BUTAJIM3M, [TaHCTIEPMUs, OMOTI033,
KoalepBarhl, MPOOUOHTHI, CUMOHOTEHE3.
XapakTepu3oBaTh METO/IbI H3yUYEHHUS
MCTOPHUYECKOIO MPOIIJIOTr0o 3eMJIN.
[lepeunciiaATb OCHOBHBIE 3TAIIbI
XUMHUYECKON HOMOJIOTMYECKOM
HBOJIIOLIHH.

W3naraTte cofepKaHue TAIOTE3 U TEOPH
BO3HMKHOBEHUS KU3HH Ha 3eMile
(kpeallnoH13Ma, CaMOIIPOU3BOIBHOTO
3apOKI€HUS (CIIOHTAHHOTO),
naHcnepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcriepuMenTsl C. Musiepa
u I'. FOpu no nosy4eHnto opraHmuecKkux
BEILECTB U3 HEOPTAHUUYECKUX ITyTEM
a0MOreHHOr0 CUHTE3a
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2.2

OCHOBHBIE ATaMnbI
9BOJITOIINH
OpPraHHu4YCCKOro Mupa
Ha 3GMHC, Pa3BUTHC
JKU3HHU II0 5paM U
nepuoaamM

Pa3BuTHe xxu3Hu Ha 3emiie o Apam

u nepuoaam. Karapxeit. Apxeiickas

U IpoTepo30uckas 3psl. [laneo3oickas
Jpa U ee NepuoIbl: KEMOPUHCKUH,
OPJIOBUKCKHUH, CUITypPUNCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
IIEPMCKUH.

Me3so030¥1cKas 3pa U €€ IEPUOIBL:
TPUACOBBIM, FOPCKUN, METTOBOM.
Kalino3olickas 3pa v ee mepuo/Ibl:
MajJe€0r€HOBBIN, HEOTC€HOBBIH,
AHTPOIIOT€HOBBIN.

XapakTepucTUKa KInMMara

Y F€0JIOTUYECKUX MporeccoB. OCHOBHBIE
ATallbl HBOJIIOLINH PACTUTEIIBHOTO U
KUBOTHOTO MuUpa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIIEeHUE,
pacUBET U BBIMUPAHUE TPYMIT KUBBIX
OpPraHu3MOB.

Jemoncmpayuu:

Tabnuywvl u cxemol.: «PazBurue
OpPraHUYECKOTO MUPay,
TrCOXPOHOJIOTHYECKAs TaOIHIIa;
KOJUTEKIUsT «POpMBbI COXPAHHOCTHU
MCKOIIA€MbIX KUBOTHBIX U PACTECHUI.
Jlabopamopnwie u npakmuueckue
pabomot:

PackpbiBaTh coiepKaHe TEPMUHOB
Y TIOHSTHI: 30H, 3pa, NEPUO/I,
apoMop(03bl, UNOATANTALIUH.
3HaTh MOCIEA0BATEIbHOCTD SOHOB:
KaTapxeu, apxeu, IpoTepo30u,
(dhanepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,
ME3030MCKasl, KaWHO30MCKast; IEPUOOB:
KEeMOPHICKHI, OPJOBUKCKUH,
CUJIYPUHCKUM, IEBOHCKHUN,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIHN, FOPCKUI, MEJIOBOM,
MajeOreHOBBINM M HEOTC€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITUS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA
10 ApaM U MEPHUOJIaM T'€OJIOTMIECKOM
HCTOPUU; ATAIlbl PA3BUTHUS
PaCTUTENILHOTO U )KUBOTHOTO MHUpA.
Boinenuts rinaBHbie apoMop]o3b
pPacTeHUN U )KUBOTHBIX.

CpaBHuBaTh MeX1y co00M
MIPEJCTABUTEIICH CUCTEMATUUECKUX
IPYIIT OPTraHU3MOB, BBISIBJISTH YEPTHI
YCJI0)KHEHUS U IPUCTIOCOOJIEHHOCTH
K YCIIOBUSIM KU3HH
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[Ipaktuueckas padora Ne 1. «M3yuenue
MCKOIIAa€MbIX OCTaTKOB PaCTEHUI

Y )KMBOTHBIX B KOJUICKLIHSX.
DKCKypcHst « DBOJIOLMS
OpPraHMYECKOro MHUpa Ha 3eMIIe»

(B €CTECTBEHHO-HAY4YHbIN
WIMKPAeBEIUECKUI My3€il)

2.3 | CoBpeMeHHas Cucrema OpraHMYECcKOro MMpa Kax PackpbIBaTh cofepkaHne TEPMUHOB
cucrema OTpakeHHUE HIBOMIOINHA. OCHOBHBIE Y TIOHATHI: CHCTEMAaTHKa, UCKYCCTBEHHAs
OpPraHU4eCKOIro MUpa CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB. | U €CTECTBEHHAs KilacCU(UKalLUs,

Jemoncmpayuu: OMHapHas HOMEHKJIaTypa, MPUHIUI

Tabauywt u cxemwvr: «CoBpeMEHHAS HEPAPXUYHOCTH.

CHUCTEMa OPraHuYeCKOro Mupa» XapakTepu3oBaTbh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOIO0 MHpa

2.4 | DBosoLMs YETOBEKa DBoJIIOLMA YeT0BEKa. AHTPOIOJIOTHS PackpsIBaTh copepkaHue TEPMUHOB
(aHTpOTIOTEeHE3) Kak Hayka. Pa3Burtue npeacraBieHui Y TIOHSITUNA: AaHTPOMOJIOT U,

O MTPOUCXOKICHUH YeT0BEKa. MeTo bl
U3y4deHHs anTpornoreHesa. CxoacrTsa
U pa3Inyusl 4eJI0BEKa U )KUBOTHBIX.

CucreMaTHUeCcKOe TT0JI0KEHHE YeJIOBEKA.

Jemoncmpayuu:

Iopmpemuwi: Y. [lapBuH.
Tabauysl u cxemol: «CpaBHEHHE
AHATOMHUYECKUX YEPT CTPOCHUS
YeJIoBEeKa M YeNI0OBEKOOOPa3HBIX
00e3bsH».

Obopyodosanue. CIETIKN

AHTPOIIOTEHE3, YEIIOBEK Pa3yMHbIN
(Homo sapiens), npsiMOXOXIE€HHUE,
BTOpasi CHTHAJIbHAsI CUCTEMA.
[lepeuncnars 3a1a4n aHTPOIIOJIOTHH,
ATAIIBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YyeJoBeKa.

WN3naratb OCHOBHBIE ITOJIOKEHUS
teopun Y. /lapBuHa, KpUTUYECKU
OLIEHUBATh HEHAYYHYIOMH(POPMAIIHIO
O IIPOUCXOXKICHUU YEJIOBEKA.
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WINH300paKEHUSI KAMEHHBIX OPYIHiA
NIEpPBOOBITHOTO YEIOBEKA: KAaMHH-
qyorepsl, pyouiia, ckpebiia

3HaTh CUCTEMATUYECKOE MOJI0KEHUE
Busia Homo sapiens, mepedncisth ero
MOpP(HOJIOT0-aHATOMUYECKUE PU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSI

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA U
paznuyniiuenoBeKa 1 )KUBOTHBIX.
OOBCHATH U OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUU O MPOUCXOKICHUN
YeJIoBeKa JUIsl IOHUMaHUs MeCTa U POJIU
YeJioBeKa B MPUPOJIE

2.5

JIBroKynme cuibl

(paxTopsr)
aHTPOIIOTEHE3a

JBrkyiye cuibl ((hakTophbl)
anTpornorere3a. Haciencreennas
U3MEHYMBOCTD U €CTECTBEHHBIN OTOOD.
OO6muiecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJICHUE OPYIUN TPYyAa,
MBIIIIJIEHUE, PEYb.

Jemoncmpayuu:

Tabauysl u cxemol: «CpaBHEHHE
aHATOMHYECKUX YePT CTPOCHUS YEIOBEKa
U YCJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MMaJICOHTOIOTUYECKUX
HaXO0/I0K MPEIKOBCOBPEMEHHOTO
YeJIOBEKaY.

Obopyodosanue: MyJsIKA
«IIpoucxoxaeHue yenoBeka
(MaJIeOHTOJIOTMYECKUE HAXOIKH )»

PackppiBath copepkaHue TEPMUHOB
U TIOHSATUIN: aKTOPHI aHTPOIIOTeHE3A,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHHAS TEITEIbHOCTD,
noJmMoppu3m.

XapakTepu30BaTh ABMKYIITUC CUITBI
(dakTOphI) aHTpOIIOrEHE3a:
OMOJIOTUYECKHE U COIUAJIbHEIC,
CpPaBHUBATH UX MEXIy cOO0H

65




®denepanpHas padbodas nmporpamma | bruomorust. 10—11 kmaccer (0a30BbIi YPOBEHB)

2.6 | OcHOBHbBIC CTaIUU OCHOBHBIE CTaJIMU U BETBU 3BOJIIOLIUN PackpeiBaTh conep:kaHue TEPMUHOB
ABOJIIOLIMY YETIOBEKA YeJI0BEKA: aBCTPAJIONUTEKH, UenoBek Y IOHSITU: aBCTPAJIONUTEK, YEITOBEK

yMenbIi, YenoBek npsSMOXOISIINM, YMEJIbIN, YEJIOBEK MPSIMOXOAALINN,
UYenoBek HeaHAEpTAIbCKUM, UenoBek HeaHJiepTajel, KpOMaHbOHEII,
Pa3yMHbIM COBPEMEHHOTO THIIA. HEOJIMTUYECKAsT PEBOJIFOLIUS,
Haxonxu nckonaeMbIx OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.
BpeMsI CyIIECTBOBaHUs, 001aCTh XapakTepu30BaTh U CPABHUBATH MEKTY
pacrpocTpaHeHus, 00beM roJIOBHOTO co00¥ OCHOBHBIE CTAJNH IBOJIOIINH
Mo3ra, 00pa3 >KU3HU, OPYIHSL. YeJI0BEKa: XPOHOJIOTHYECKUM BO3PACT,
Jemoncmpayuu: apeaJ pacrnpocTpaHeHusl, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOTO MO3ra, 00pa3 KU3HU
MaJICOHTOJIOTUYECKUX HAXOAOK MPEJKOB | M OPYIUs Tpy/ia
COBPEMEHHOI'O YEJIOBEKAY,
«JIpeBHeimmue oam», «IpeBaue
moany, «llepBbie COBpeMEHHBIE JTIOANY.
OO0opyoBaHue: MyJISIKU
«ITpoucxoxaenue yenopeka» (OI0CTHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HEeaHJIepTaJIblia, KP)OMAaHbOHIIA); CICTTKU
WM n300pakKeHUs] KAMEHHBIX OPYIUN
MIEPBOOBITHOTO Y€JIOBEKA: KAMHHU-
qorrmepsl, pyousna, ckpedia

2.7 | YenoBeueckHe pachl Yenoseueckue packl. OCHOBHBIE PackpriBaTh conepxaHre TEpMUHOB

Y IPUPOJHBIE
aZanTalyy YeJ0oBeKa

OOJIBIITNE PaChl: €BPOTICOUTHAS
(eBpazuiickas), HErpo-aBCTPATIOUIHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMeprKaHCKas ).

Y IOHSITUIA: Pachl, paCOre€He3, COLhal-
JTAPBUHU3M, PACU3M, METHUCAIIUS.
XapakTepu30BaTh U CPABHUBATH
MPECTaBUTENEHUEIIOBEUECKUX Pac,
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UepThl IpUCIOCOOTCHHOCTH
MpeACTaBUTENCH YeIoBeUeCKUXpac

K YCJIOBUSIM CYIIIECTBOBaHUA. ENMHCTBO
yenoBeyeckux pac. Kpuruka
COIIMAJILHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabnuywvl u cxemwvi: «YenoBeueckue
pace»

PacKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, MepeurcisiTb U MIPUBOJIUTh
MIPUMEPHI IIPUCITOCOOICHHOCTH YeI0BEKa
K YCJIOBUSIM CP€Jibl, TPUMEPHI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AMHCTBO Buga Homo
sapiens, HAy4YHYIO HECOCTOSTEILHOCTh
PACOBBIX TE€OPHUM, UJECH COLUATIBHOTO
JApBUHU3MA U pacu3Ma

HToro yacoB mo Teme

9

Tema 3. Opranusmsl 4 OKpY Kauas cpeaa

3.1 | Oxosorus Kak Hayka 1 DKoNorus KaKk HayKa. 3ajiadunu pa3aensl | PackpbeiBaTh conepkaHue TEPMUHOB
SKOJIOTUH. Y TIOHSITHIL: DKOJIOTHS, TTOJIEBBIE
MeTo1bl 3KOJIOTHYECKHUX UCCIEI0BAHUI. | HAOIOICHUS, DKCIICPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHI OKpPY KaroLEH Cpeibl,
COBPEMEHHOTO YEJIOBEKA. MOJICJINPOBAHUE, IKOJIOTHUECKOE
Jlemoncmpayuu: MHPOBO33PEHHE.
TIlopmpemuwi: A. 'ym00mBAT, [lepeuuncnsaTh 3aa4 SKOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkensb. pa3aensl UCBA3U C IPYTUMH HayKaMU.
Tabnuyer u cxemwr: kapra «[Ipupognele | Xapakrepu3zoBaTh METOIBI
30HBI 3eMJIN» HKOJIOTUYECKUX UCCIIEIOBAHUIMA

3.2 | Cpensl oOUTaHUS U | Cpenpl oOuTaHust OPraHu3MOB: BOJHAS, PackpsIBaTh coepxanue TEPMUHOB

IKOJIOTHYECKHE
bakTopbI

Ha3€MHO-BO31YIIHAS, TOYBEHHAS,
BHYTPHU-OPTaHU3MEHHAS.
Dkonoruyeckue GakTopsbl.
Krnaccudukanus s3Kk0noruueckux

Y TIOHSTHUM: cpe/la OOUTaHusI,
AKOJIOTHYECKrEe (PAKTOPHI,
OMOJIOTHYECKUN OITUMYM,
OTPaHUYMBAIOIINNA (TUMUTHUPYOIITHH)
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(dakTOpoB: abMOTHYECKHE, OMOTHIECKUE
1 aHTPOTIOTCHHBIC.

JleiicTBHE HKOIOTHUECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Jemoncmpayuu:

Tabauywl u cxemol: «CpenbloOUTAHUS
OpPTaHU3MOBY

daxkrop.

XapakTepu30BaTh YCIOBUS CPE
OOUTaHMsI OPraHU3MOB;
KJIaCCU(PHUIINPOBATH U XapaKTePU30BaTh
IKOJIOTHYECKHE (PAKTOPBI: A0MOTHYECKHE,
OMOTHYECKUE U AaHTPOTIOTCHHBIE.
OnuceIBaTh AEWCTBHE YKOJIOTUIECKUX
(aKkTOpOBHA OPTAaHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH
CTPOCHUS M KU3HEIEATEIIbHOCTU
pacTeHui ¥ )KUBOTHBIXPA3HBIX CPE/I
oOuTaHus

33

AOunornyeckue
(bakTopbl

AlGuotuueckue QpakTopsl: CBET,
TeMITepaTypa, BIaKHOCTb.
®doronepuoansm.lIpucnocodenus
OpraHU3MOB K JIEHCTBUIO a0MOTHIECCKUX
dakTopoB. buonornueckuepuTMel.
Jemoncmpavyuu:

Tabauywsl u cxemvi: «DOTONEPUOTUIM.
Jlabopamopnuie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHul U3 pa3HBIXMECT OOUTAHHMSI.
JlabopaTtopHas padota Ne 4. «Biusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KoJIeycay

PackpoiBath copepkanne TEPMUHOB

Y MTOHATUH: abnoTHYecKue (PaKTophl,
dboToneprnoan3M, OMOJIOTHYECKUE
PUTMBL.

AHanu3upoBaTh ACHUCTBUE CBETA,
TEeMITepaTyphbl, BIKHOCTHA Ha OPTaHU3MBI
Y TIPUBOJIUTH TTPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBOAUTH OMOOTUYCCKIE HAOTIOICHHUS
1 0OPMIIATH PE3yIbTaThl MPOBEICHHBIX
HaOJTI0ICeHU
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3.4 | buotnueckue buotnueckue gakropsl. Busl PackpeiBaTh conep:kaHue TEPMUHOB
(bakTophI OMOTUYECKHUX B3aHMO/ICHCTBHIA: Y TIOHATHI:0M0oTHYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUITHUYECTBO, CHMOMO3 XUITHUYECTBO, TAPA3UTHU3M,
u ero popmsl. [lapazutusm, koonepauus, | KOHKYPEHIUS, MyTyaau3M, CAMOKO3,
MyTyaJIu3M, KOMMEHCAIIN3M KOMMEHCAJIM3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHCanu3M, HEUTPAITU3M. HEUTPAIU3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTHUYECKUE
B3aUMOJICHCTBUI JJIsI CYILIECTBOBAHUS (bakTOphI ¥ BUIBIB3aUMOOTHOIIIEHUH
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MEKIY OPTaHU3MaMU; TPUBOIHUTH
Jemoncmpayuu: MIPUMEPHI B3aUMHOMN
Tabauyet u cxemol.: «llvineBbie TEMN» MPUCIIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXy COOON BUIBI
OMOTHUYECKUXB3aUMOICHCTBUI
OpraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpsIBaTh coJiep:kaHUE TEPMUHOB
XapaKTePUCTUKU nonyJsiiiuu. OCHOBHBICTIOKA3aTENN Y MIOHSITUI : IOy JISIIUSL, YUCIICHHOCTb,

BUJIA U IOMYJISILIAU

NOMYJISILUN: YACIEHHOCTb, INIOTHOCTb,
POXKJ1aEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJlnHaMuka 4ucieHHOCTH
NOMYJISIUNN U €€ PEeryJIsaLus.
Jemoncmpayuu:

Tabauyst u cxemor: «Ilomynsmny,
«3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH
NOMyJISIIUN UHDY30pUU-TY PEITbKNY.
Jlabopamopnwle u npakmuueckue
paoomul:

IUIOTHOCTB, POKIAAEMOCTh, CMEPTHOCTD,
NPUPOCT, MUTpaALUs, AMHAMUKA
YUCJIIEHHOCTH MOMYJISLUN.
XapakTepu30BaTb OCHOBHBIE I10KA3aTeIN
U DKOJIOTHYECKYIO CTPYKTYPY
HOIYJISILIMK; OMUCHIBATH MEXAHU3MbI
pEryJsiuy YUCIEHHOCTH MOIMYJISIUU
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[Ipaktuueckas pabota Ne 2. «Iloacuer
IUIOTHOCTY MOIYJIALIANA pa3HbIX BUJOB
pacTeHui»

HToro uacoB nmo teme

5

Tema 4. Co0o0111ecTBa U DKOJOTHYECKHE CUCTEMBbI

4.1 | CooOiectBa 1 Co00111eCTBO OPraHU3MOB — OMOLIEHO3. PackpbIiBaTh coepkaHie TEPMUHOB
OpPraHU3MOB CtpyKTypbl OMOLIEHO3a: BUI0Bas, Y TIOHSTHUI:0MOLIEHO3, YKOCUCTEMA,

IPOCTPAaHCTBEHHAs, TpOPUIECKast OMOreo1eHO03, BUJIbI-IIOMUHAHTHI,

(nmuieBasi). Buabl-10MUHAHTEI. AKOJIOTHYECKas HUIIIA.

CBsi3u B OHOLIEHO3E. XapakTepu3oBaTh OMOIEHO3

Jemoncmpayuu: (cooO11ecTBO), €r0 BUJIOBY1O,

Tabauywl u cxemvi: «IluieBsie Henm, MPOCTPAHCTBEHHYIO K TPO(YUUECKYIO

«buro1IeHO03: COCTaB U CTPYKTYpay. CTPYKTYPBI.

Obopyoosarue: MOACIb-aIIIITUKALIUS OOBICHATH POITH KOMITIOHEHTOB

«Tunuunbie OMOLEHO3bD»; TepOapuit OMOLIEHO3a B TIOJIIEPKAHUH €70

«PactutenpHble COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBaHUS

KOJUTEKIHs «bHOLIEH03) HAa ONPEAECIEHHOW TEPPUTOPHUH.
OOBSCHATH OMOJIOTUYECKUM CMBICIT
SAPYCHOCTH MIIMCTOBOW MO3AMKH.
CpaBHUBATh KOMIIOHEHThI OMOIIEHO30B,
UX BUJOBYIO, TPOCTPAHCTBEHHYIO
U TPOPUUECKYIOCTPYKTYPBI, CBSI3U
MEXIy OpraHu3MaMu

4.2 | DKOCHUCTEMBI 2 DKOJIOTHYECKHUE CUCTEMBI (3KOCHCTEMBI). | PackpbIBaTh cofiep:kaHNE TEPMUHOB
Y 3aKOHOMEPHOCTH [TonsTtue 00 sxocucTEME U TIOHATHI: SKOCHCTEMa, OMOTEOLIEHO3,

HX CYIICCTBOBAHMA

1 OMOreolEHO3E.
DYHKITMOHATBHBIC KOMITOHCHTHI

MPOJYLIEHThI, KOHCYMEHTBI, PETyIICHTHI,
TpouUecKue ypOBHH, MUIIEBas
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AKOCHUCTEMBI: IPOIYIIEHThI, KOHCYMEHTHI,
PEIYLICHTHI.

KpyroBopoT BeliecTs 1 OTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
AKOCHCTEeMBI. [IHIIeBbIC IIENU U CeTH.
OCHOBHBIE MOKA3aTEN SKOCUCTEMBI:
O6romacca, MpoyKIUs. DKOJIOTUYECKUE
MAPaMUJIBL: POTYKIINH, YUCICHHOCTH,
o6uomaccel. CBOMCTBA HKOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJISAIINS,
pa3BUTHE.

Cykueccust.

Jemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cyxkaues.

Tabauywt u cxemsi: «IIpupoansie
coobmiecTBay, «l{enmu muTanusy,
«IKoNoruuecKasi mupaMuIay

LENb U CETh, IKOJOTUYECKHUE
nUpaMubl, Oomacca, poyKIHs,
CYKILIECCHSL.

XapakTepu30BaTh CBOWCTBA SKOCUCTEMBI
(ee crTOCOOHOCTH K JUIUTEITHHOMY
CaMOIIOA/IeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIM KpyTOBOPOT BEILIECTB,
HEO0OXOIMMOCTh MOTOKA YHEPTUN ).
CpaBHMBATh NACTOUIIHBIC U IETPUTHBIE
MUIIEBBIE IIETH, TPOYUUECKHE YPOBHH
HKOCHUCTEMBI.

Pasznuyars nupamMuabl mpoayKIuy,
MUPAMHUJIBI YUCIICHHOCTH ¥ TUPAMUIBI
OMOMAacCCHI.

CocCTaByATh 1IENHU U CETH MUTAHUS.
[lepeuncraTb CBONMCTBA IKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLINS,
pa3BuTHE (CyKIIeCCHs).

OmnuchIBaTh MEXaHU3M MOJIEPIKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepu30BaTh CyKIIECCUH, BBISIBIIATH
MPUYHUHBI U O0LTME 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

43

ITpuponnsie
DKOCUCTEMBI

[IpupoHBIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ep.
OxocucTemMa XBOMHOIO WIN
IIMPOKOJIMCTBEHHOIO JIEeCa.

PackpeIiBaTh comepkaHue TEPMHUHOB
Y TIOHATHI: BOJHBIE 9KOCHCTEMEI,
OMOTEO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauywl u cxemvl: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECay,
«DKOCHCTEMAa XBOMHOTO JIeCay,
«buoleHo3 BogoeMa.

Obopyodosanue: TepOapyn U KOJUICKIIUH
PaCTEHHI U JKUBOTHBIX,
MpUHAJICKAIINX K pPa3HbIM
9KOJIOTMYECKHUM TPYIIIaM OJHOTO BHUJIA

[TpuBOIUTE IPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHHUBaTh HA3EMHBIE U BOJIHBIE
AKOCUCTEMBI; OPTaHU3MBI, 00pa3yIoIne
pasHbie TpOo(hUUECKUE YPOBHH

4.4 | AHTpOIIOTCHHBIC AHTpPONOTr€HHBIE 3KOCUCTEMBI. PackpsiBaTh cofiepkaHie TEPMUHOB
HKOCUCTEMBI ATpPO3KOCUCTEMBI. Y TIOHATUN: aHTPOIIOTEHHAsI IKOCUCTEMA,
VYpboskocucreMsl. buonoruueckoe arposKocucTema, ypoboskocuctema,
U XO35CTBEHHOE 3HAYECHUE OonopazHoobOpasue.
arpo’KOCUCTEM B YPOOIKOCHUCTEM. XapakTepu30oBaTh arpO3KOCUCTEMBI
buopasnoobpazue kak gaxtop U ypOOIKOCUCTEMBI, OCOOEHHOCTH UX
yCTOWYMBOCTHU 3KocucTeM. COXpaHEHHE | CyIICCTBOBAHMS.
OMOJIOrMYECKOro pasHooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOT€HHBIX
Ha 3emie. HKOCHUCTEM CBOEW MECTHOCTH, ONMCHIBATD
Hemoncmpayuu: WX BHUJIOBOW COCTaB U CTPYKTYDY.
Tabauysl u cxemol: K ATPOLIEHO3Y. CpaBHUBATh COCTAB U CTPYKTYPY
Obopyoosanue: KoIneKkuysa « Bperuresm | mpupoaHbIX SKOCUCTEM
BAKHEHUILINX CEIbCKOXO35MCTBEHHBIX 1 arpOdKOCHUCTEM, arPOIKOCUCTEM
KYJBTYP» U ypOOdIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnanckoro o 6uocdepe. | PackpsiBaTh copepkanue TEpPMUHOB
rinobanbHas I'panu1Libl, cocTaB U CTPYKTypa U IIOHATHI: Onocdepa, JKUBOE BELECTBO,
IKOCHUCTEMA 3eMITH o6uocgepsl. )KrBoe BELIECTBO U €ro JMHAMUYECKOE paBHOBECHE.

dbyukiuu. OcobenHocTr onocdepsnl Kak

OuenuBats Bkiaa B. U. Bepnaackoro
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rJ100aJIbHON SKOCUCTEMBI.
JlnHamudeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OMocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. . BepHaackui.
Tabauysr u cxemor: «OO0IIAsE CTPYKTYpa
ouocheps», «PacnpocTpaHeHue KU3HA
B Onocdepe», «O30HOBBIN IKpaH
ounochepb»

B CO3/1aHue y4eHHs 0 Ouocdepe.
XapakTepu3oBaTh cocTaB Onochepsi,
(YHKIIMH )KHUBOTO BeIecTBa OMochepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HAUOOJIBIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH IPUMEPHI TIPOSBICHHUS
(byHKIUH )KUBOTO BelllecTBa OMocQephl,
OMOTeOXUMHUYECKOU JCATETHHOCTH
YeoBeKa.

[lepeuncnsaTe 0coOeHHOCTH OnoCchepsI
KaK TJI00AJIbHOM AKOCUCTEMBI 3€MJITU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs PackpriBath copepkaHrne TEPMUHOB
CYIIIECTBOBAHUS ¥ OMOTr€OXMMHUYECKHUE IIUKIIBI 3JIEMEHTOB | W MTOHATHIA: IIEIOCTHOCTH OMOCchepHl,
ounocdepnl (yriepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTB Ouochepnl. OCHOBHBIE OMOTCOXMMUYECKHUE ITUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HATBHOCTH OMOC(EpPHI,
Jemoncmpavyuu: OMOMBI.
Tabauywl u cxemol: «Kpyrosopor OnuceIBaTh KPYroBOPOT BEIIIECTB,
yraepojia B ouocdepe», «Kpyrosopot OMOT€OXMMUYECKUE LHUKJIIBI a30Ta
a30Ta B IPUPOJIEN u yriepojaa B 6uocdepe.
OOBSCHATH MPUINHY 30HATBHOCTH
ouocdepsl. [lepeunciars
1 XapaKTEePU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMJIn
4.7 | YenoBedecTBO YenoseuecTBo B Onocdepe 3emiu. PackpsiBaTh cosiepxaHue TEPMUHOB

B Onocdepe 3emiu

AHTpPOTIOT€HHBIE H3MEHEHUS
B 6uocdepe. ['mobGanbHbIe

U IIOHSITUH: AHTPOIIOI'CHHBLIC N3MCHCHUS,
AKOJIOTUYECKHUU KpHU3uc, r100aJbHBIC
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AKOJIOTUYECKUE MPOOIJIEMBI.
Jemoncmpayuu:

Tabauywl u cxemol.: «[IpumepHsbie
AHTPOIIOTCHHBIE BO3JECHCTBUSA

Ha PUPOY», « BakHeNne HCTOYHUKH
3arpsi3HEHMS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BakHeHIIas
cocrasJsitolas onochepnn», «PakTopbl
Jerpagannu nouBy, «llapHuKoBbIit

sp ek, «PakTophl paAOaKTUBHOIO
3arpsizHenus onochepo»; Kpacunas
kaura P®, nuzo0pakeHust oXpaHsaeMbIX
BUJIOB PACTEHHUI U KUBOTHBIX

POOJIEMBI.

XapakTepu3oBatb OnocepHyIO POIIb
YEJIOBEKa.

[IpuBOOUTE IPUMEPHI AHTPOIIOTEHHBIX
U3MeHeHu# B Onocdepe.

OueHnBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3JIyIITHOM, BOAHOW CPEIbl, U3MEHEHUS
KJIMMATa, COKPAILCHHUS
Ooropa3zHooOpasusl.

DopMyIMPOBATH COOCTBEHHYIO MTO3ULUIO
110 OTHOUIEHHIO K TJI00aIbHBIM

Y PErMOHATBHBIM SKOJIOTUYECKUM
npodsieMaM, apryMeHTUPOBAThH CBOIO
TOYKY 3PEHHUSI.

Ha3biBaTh NpUYMHBI MOSBIICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKphIBaTh 3HaUYEHUE IIporpecca

JUTSI IPEOAOIICHHS] IKOJIOTMYECKOT0
KpHU3Hca

4.8

CocymiecTBoBaHUE
TIPUPOIBI
1 Y€JIOBEUECTBA

CocyuiecTBoBaHUE TPUPOIBI

u yenoBedecTBa. CoxpaHeHHUe
OMopa3zHo0Opa3us Kak OCHOBA
yCTOMYMBOCTU OMOChEpHI.

OcHoBa palMoHaIBLHOTO

yIpaBIIEHUS MPUPOIHBIMU PECypcaMu
Y WX UCTIOJH30BAHHUE.

JlocTrkeHus OMOJIOTUN

PackpeiBath copepkaHue TEPMUHOB

Y TIOHSITUN: PALMOHAJIBHOE
MIPUPOIOIIOIB30BaAHUE, YCTOUUNBOE
Pa3BUTHE, KOIBOIIOLIUSL.
XapakTepu30BaTh pallMOHAIBLHOE
WCIIOJIb30BAaHUE MTPUPOJIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHNS KOHUEIIIUH
YCTOMYUBOIO PA3BUTHUS
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Y OXpaHa IIPUPOLBI.

Jemoncmpayuu:
Tabnauywvt u cxemol: «buochepa u
YeJIOBEK»

Hroro yacoB no teme 9

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX ITO KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHMUSI
OCHOBHOH OBPA30OBATEJBHOMN MTPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOT'UHN

B denepanbHbiX M perduoHaNbHBIX MPOLEAYypax OILICHKHM KayecTBa 0Opa30BaHUs
UCIIOJIb3yeTCsl mepeyeHb (KoAupUKaTop) pachpeielieHHbIX MO KiaccaM IMPOBEPSIEMBbIX
TpeOOBaHMII K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMBbI
CpelHero o01ero o0pa3oBaHus U AIEMEHTOB COAEPKaHUS 10 OMOJIOTUH.

10 KJIACC

IIpoBepsieMble TPeOOBAHUS K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeJIbHOM
MPOrpaMMbI

Kon [IpoBepsiembie TTpeAMETHBIE PE3YJIHTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOT0 o0pazoBaTeILHOM MPOTPaMMBbI CPEIHETO O0IIEro 00pa3oBaHuUs
pe3yJibTaTa
1 CdopMupoBaHHOCTh 3HAHUNA O MECTE€ M POJU OUOJOTHU B CUCTEME

HAy4YHOIO 3HAHMS  €CTECTBEHHBIX HayK, B (opMuUpoBaHUHU
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpPa M HAy4HOTO
MHUPOBO33PEHHUS; O BKIAJE POCCUUCKUX M 3apyOEeKHBIX YUYECHBIX-
OMOJIOroB B pa3BUTHE OMOJOTUH; (DYHKIHMOHAIBHOM TI'PaMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

2 YMeHHue packpbiBaTh COJEpKAHHE OHOJIOTMYECKUX TEPMHUHOB
Y TIOHSITUM: KU3Hb, KJIETKA, OpraHu3M; MeTab0au3M (0OMEH BEIIECTB
U TpeBpallleHHe SHEPIruH), TOMEOCTa3 (CaMOperyssuus), YpOBHEBAs
OpraHu3alys >KMUBBIX CUCTEM, CAMOBOCITPOU3BeeHUE (PENPOAYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE

3 YMeHnue uznaratb OMOJIOTHYECKHE TEOPUH (KJIETOYHAsl, XPOMOCOMHA,
MyTalonHas ), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
y4yeHHs (O LIEHTpax MHOTrooOpasusi U MPOUCXOXKIEHUS KYJbTYPHBIX
pactenuii H.M1. BaBunosa), onpeaenars rpaHulibl UX TPUMEHUMOCTHU K
YKUBBIM CUCTEMaM

4 YMeHne BIajeTh METOJaMH HAyYHOTO TIO3HAHUS B OWOJIOTHH
(HabOsroZieHMe W ONMMCAaHUE >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUI;
OpraHu3anus W TPOBEACHHE OHOJIOTHYECKOTO OSKCIEPHMEHTAa,
BBIIBUKCHUE  THIIOTE3bl;  BBIABIICHHE  3aBUCUMOCTH  MEXKIY
UCCJICTYEMbIMU BETUIMHAMU, O0BSICHEHNE TTOJTYYCHHBIX PE3yJIBTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TEOpPUH W 3aKOHOB;, YMCHHE
JienaTh BBIBOJIBI HA OCHOBAHWH TIOJIyYCHHBIX PE3YyJIbTaTOB)
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YMeHue BBIACIATH CYNICCTBCHHBIE MPU3HAKH BUPYCOB, KIETOK
NPOKAPUOT M OJyKapHOT, OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOCHHOCTM  TIPOIlECCOB  OOMEHa  BEIIECTB
Y TIPEBpAICHHs] DHEPTHH B KJIETKE, OTOCHHTE3a, IIACTHIYECKOTO U
DPHEPreTHUECKOTO0  OOMEHa, XEMOCHMHTEe3a, MHTO03a, Meio3a,
OIJIOJIOTBOPCHHSI, PA3MHOKCHHS, HWHIUBUAYAJIbHOTO  Pa3BHTHSA
opranu3Ma (OHTOTeHE3)

YMeHne NpUMEHSATh TOJNyYeHHBIE 3HAHWS J7s  OOBSCHEHUS
OMOJOTMYECKUX MPOLECCOB U SIBJICHUM, ISl IPUHATUSA TPAKTUYECKUX
pelLIeHNH B IOBCETHEBHOM KU3HU B LIEJSIX 0OecreueHus: 0€30MacHOCTH
CBOETO 3/I0pOBbSl U 3JI0POBbSl OKPYXKAIOUIMX JIIOAEH, COOIIONEHUs
HOPM TPaMOTHOTO IIOBEJECHHUS B OKPY’KAIOIIEW NPHUPOJHON CpEnE;
NOHMMAHUE  HEOOXOAUMOCTH  HCIIOJIb30BAaHUSL  JIOCTHMIKEHUU
COBPEMEHHOW OHOJOrMM M OWMOTEXHOJOTMH [JJIsl pPaldOHAIBHOTO
IIPUPOIONIOJIB30BaHNUS

YMeHue peuiatb 3JIEMCHTAPHBIC T'CHCTHUYCCKUC 3adda4W HAa MOHO- U
I[I/IFI/I6pPIIIHOe CKpCIINBAHUC, CHCINICHHOC HACICAOBAHUC, COCTABIIATDH

CXCMBI MOHOFI/I6pI/IIIHOFO CKpCIIMBaHHA
AJI1 IpEACKa3aHA HACJICAOBAHUSA ITPHU3HAKOB Y OPTraHN3MOB

YMeHre BBIMONHATH JIA0OPATOpPHBIE M TMPAKTHUECKHE pPabOoTHI,
coOIO/IaTh TpaBWiIa MpU paboTe ¢ y4eOHBIM M J1TA0OPATOPHBIM
o0opyI0BaHUEM

YMeHue KpUTHYECKHA OLICHWBATh M MHTEPIPETUPOBATH WHPOPMAITHIO
OMOJIOTUYECKOTO  COJEpKaHUsS, BKIIOYAIONIYIO  TICEBIOHAYYHBIC
3HaHUSA W3 pa3audHbIX HcToYHUKOB (CMMU, HaydyHO-TIOMYJISIpHBIC
MaTepHabl); ATUYCCKUE AaCHEKThl COBPEMEHHBIX WCCIICIOBAHUHN B
OHOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHU

10

YMeHnue co3znaBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIICHUS,
0000111ast OMOIOrHYecKy 0 HHGOPMAIIHIO U3 HECKOJIbKUX UCTOYHUKOB,
I'PaMOTHO MCTIOJIh30BaTh MOHATUHHBIN anmapat OHOIOTHH

IIpoBepsieMble 3JIEMEHTHI COIEPIKAHUSA

Kon [IpoBepsieMblii 371EMEHT COAEPKAHUS
1 buomnorus kak Hayka
1.1 buonorus — Hayka o xuBoil pupoje. Poinb Ouonoruu B hopMUpOBaHUN
COBPEMEHHOW Hay4YHOU KapTUHbI MUpa. Cructema OMOJIOrHYeCKUX HayK
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1.2

MeTonel TIO3HAHWSI JKUBOW MNPHUPOABI  (HAOJIONEHUE, OSKCIICPUMEHT,
OIMCaHue, U3MEPEHHUE, KIacCCHU(PHUKAIUA, MOJICITUPOBAHUE, CTATHCTHYSCKAs
00paboTKa TaHHBIX)

JKuBbIe CHCTEMBI M X opranusanus

2.1

KuBple cucrembl (OMOCHCTEMBI) KaK TPEAMET W3yYCHUS OHOJIOTHH.
CpoiicTBa OMOCHCTEM U X pazHOOOpa3ue

2.2

YpoBHU OpraHu3auu OMOCUCTEM: MOJIEKYJIIPHO-T€HETUYECKUM, KIIETOUHBIMH,
OpraHU3MEHHbIN, TOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, OMOoChepHbIN

XHUMUYECKUM COCTAB U CTPOCHUE KIIETKU

3.1

XUMHUYECKHM COCTaB KJIETKA. XHWMHUYECKUE JJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boma m MuHepaibHble BemecTBa. OYHKIMUA BOJBI U
MHHEPAJIbHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHUYECKOTO OanaHca

3.2

benku. CoctaB u cTtpoeHre O0EIKOB. AMHUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHuMmble M 3aMEHUMBIE AMUHOKHCIOTBI. AMHUHOKHCIIOTHBI COCTaB.
YpOBHU CTPYKTypbl O€IKOBOW MOJNEKYJbl (IIEpBUYHAs, BTOpPHUYHAS,
TPETUYHAS] U YETBEPTUYHASI CTPYKTypa). XUMHUUYECKHUE CBOMCTBA OEJIKOB.
buonornyeckue QpyHkimm 0eIKOB.

depmeHTHl — Ouosormdyeckue Karanuzatopbl. CtpoeHue QepmeHTa:
aKTHUBHBIN LIEHTp, cyOcTpaTHas creuuduunocts. Kodpepmentsl. BuramMuHsl.
OTinuns GepMEHTOB OT HEOPTAHUYECKUX KaTaJIU3aTOPOB

33

VYrneBonmpl: MoOHOcaxapunbel (TJIIOKO3a, pubo3a W J1€30KCUpHbd03a),
aucaxapuinl (caxaposa, JJakTo3a) M Iojucaxapuabl (Kpaxmas, TJIMKOTEH,
nesoso3a). buonornueckue GpyHKIUU yriieBOJOB.

Jlunuapl:  TpUraUUEpUAbl, cTepouabl, ¢ochomunuasl. [mapoduIsHO-
ruapodoOHble cBocTBa. buonornueckue ¢yHkuuu JunuaoB. CpaBHEHUE
YTJIE€BOJIOB, OEJIKOB U JTUIUI0B KaK HICTOYHUKOB SHEPTUU

34

HyxnennoBeie kucnorsl: JIHK u PHK. Hykneotnaer — MoHOMEpHI
HyKJIenHOBBIX KucnoT. Ctpoenue u ¢pynkiuu JTHK. Ctpoenne u pyHkimm
PHK. AT®: crpoenue u pyHKUIuU

3.5

[{utonmorus — Hayka o kiietke. Knerounast reopusi. MeTo 1l U3y4EeHUs KIIETOK

3.6

Knerka kak 1enoctHas »kuBasi cucrema. OOmue MNpU3HAKK KIIETOK:
3aMKHYTas HapykHas MemOpana, mousiekynbsl JIHK kak reHeTmyeckwuii
anmnapar, CuCTeMa CUHTe3a Oeska

3.7

Tumbel KJIETOK: JyKapuoTUuYeckas W TpokapuoTudeckas. OcoOEHHOCTH
CTPOCHHMS TIPOKApUOTHYCCKOM KIeTKH. KilerouHas CTeHKa OaKTepHid.
CtpoeHue 3yKapuoTHYeCKOW KIIETKA. OCHOBHBIE OTJIWYHUS PACTUTEIBHOM,
YKUBOTHOM U rpPUOHOMN KIIETKU
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3.8

[IoBEpXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAS CTEHKA, TTIMKOKAJIMKC, UX
bynkuuu. Ilnazmatuyeckas wmeMOpaHa, €€ CBOWCTBA W (PYHKIUU.
[Murorutasma u ee opraHouasl. OmHOMEMOpAaHHBIC OPTaHOUABI KICTKU:
spomnasmaruueckas cetb (JIIC), ammapar [onbaku, JIU30COMBI.
[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKH: MHUTOXOHAPHUM,  ILIACTUJIBIL.
[TpoucxoxaeHne MUTOXOHAPUIA U acTuA. Bunel mnactua. HememOpanusie
OpraHOUJIbl KIJIETKH: PUOOCOMBI, KJIETOYHBIH ILIEHTP, PECHUYKHU, JKTYTHKH.
OyHKIMHA OPraHOUIOB KJIETKU. BrirroueHus

39

SAnpo — perynaropHsblil neHTp kietku. CTpoeHue saapa: saepHas 000I0uKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/IBHGI[GHTGJIBHOCTI) KIICTKH

4.1

OOMeH BeliecTB, I META00IU3M. ACCUMIIISALNS (TJIACTUYECKUI OOMEH) U
JUCCUMMIIALIUS (3HEPTETUYECKUI OOMEH) — JIBE CTOPOHBI €IMHOTO Mpoliecca
MeTaboum3ma. Tunsl oOMeHa BEILIECTB: aBTOTPO(HBIA U
rerepoTpodHbiil. Posib (hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN
DHEPIUHU B KJIETKE

4.2

®ortocunte3. CBeroBas W TemHOBas (¢a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTe3a. DPhHeKTUBHOCTH (HoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a IS
KW3HU Ha 3emuie. BriusitHue yciioBuil cpefbl Ha (POTOCHHTE3 U CHOCOOBI
MOBBIMICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTepuu. 3HaUeHUE XEMOCUHTE3a s
YKU3HU Ha 3emJie

43

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIeCTB, BBIICICHHE
U aKKyMYJUPOBAaHHUE SHEPTUU B KIIETKE. DTallbl SHEPTETHUYECKOrO0 OOMEHa.
['mukonu3. bposkenue u ero Busbl. KUCIOpogHOE OKUCIEHUE, UITU KJIETOYHOE
neixanve. DPGEeKTUBHOCTh SHEPTETHUECKOr0 OOMEeHa

4.4

Peakiuu matpuuHoro cunHte3a. I'enernueckas wunpopmamms u JIHK.
Peanuzanus reneTudeckoit ”H(popMaluu B KJIeTKe. [ eHeTuuecKuii Kol ¥ ero
cBorcTtBa. TpaHckpunuus — Marpuunbll cuHTe3 PHK. Tpancnsaoms —
ouocunTes 6enka. Konuposanre aMuHOKUCIOT. Posib pubocoM B OMOCHHTE3e
Oenka

4.5

Hexunerounsie ¢hopmbl sxu3Hu — BUpychl. Mictopus otkpseiTus Bupycos (.M.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX U YETIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHonedpuuurta uenoexka (BHUY) — BozOyauTtens
CITN/a. [TpodummakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUM
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Pa3sMHOX€HHE U THIUBUAY AIBHOE PA3BUTHE OPTaHU3MOB

5.1

KieTounplii 1K, WM JKWU3HEHHBIM MK KieTku. MHTepdaza u MUTO3.
[Ipoueccol, mnpotekaromue B uHTepdaze. Pemnmukauus — peaxuus
matpuaHoro cunate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHEIN HAbOp —
KapuoTun. JIMMIOWAHBIA M  TalJIOWJHBIA  XPOMOCOMHBIE  HAOOPBHI.
Xpomartubl. [luTonornyeckue OCHOBBI PA3MHOKEHUS M UHAUBUYaIbHOTO
Pa3BUTHUSL OPTaHU3MOB.

Henenue knetku — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHUYECKUI CMBICIT MUTO3a

5.2

®opMbI pa3sMHOKEHHS OPTraHU3MOB: O€CIoioe U nojoBoe. Buasl 6ecnosioro
pPa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CopooOpa3oBaHue,  BEreTaTMBHOE  pa3MHOKeHue.  VckyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €T0 3HAYEHUE JUISl CEeIECKIMU

53

[TooBOE pa3sMHOKEHHE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Ctagun menosa. [Ipoueccsl, NpoUCXOasIIME HA CTaauAX Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buosornyeckuii cMbIca
1 3HAUCHHE Meiio3a

54

['amerorenes — mpoiiecc 00pa3oBaHMS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbIe Kene3pl: CEeMEHHUKH W SUYHUKU. OOpa3oBaHHWE W pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30M]I, SHUIEKIeTKa) — CliepMaToreHes
u ooreHe3. OcOOCHHOCTH CTPOCHHS SULEKIECTOK W CIEPMATO30UJIOB.
OmnonorBopenue. [TapreHorenes

5.5

NunuBunyanbHoe pa3BuTHE (OHTOT€HE3). OMOPHOHAIBHOE pPa3BHUTHE
(aMOpuorenes). Otanbl SMOPHOHAIBHOTO Ppa3BUTUS Y TO3BOHOUYHBIX
KUBOTHBIX: JIpo0OJieHue, racTpysiius, opraHoreHe3. IloctamOpuonansHOE
pazButhe. THUIBI MOCTAIMOPHOHANBHOTO PAa3BUTHS: MPSIMOE, HEMPSMOE
(uuyuHOuYHOE). BnusHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CTIOCOOHBIE BBI3BIBATH BPOXKACHHBIE YPOICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHMsI: CTPOCHUE
CEMEHH, CTaJIUU PA3BUTHUS

HaCJ'IeI[CTBeHHOCTI) N U3MCHYHUBOCTDb OPTaHU3MOB

6.1

IIpenmer m 3amauum reHetuku. lcropus pasBuTus TeHeTUKU. Bxiian
POCCHUHCKHUX M 3apyO€XHBIX YYEHBIX B pa3BUTHE T€HETHKH. MeTopl
IreHeTUKH  (TUOPHUAOJIOTUYECKUN, IIUTOTEHETUYECKUH, MOJIEKYJSIPHO-
reHeTudyeckui). OCHOBHBIE TIE€HETWYECKHE TNOHATHSA. ['eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIUBAHUN

6.2

3aKOHOMEPHOCTH HACJIeI0BaHMS TPU3HAKOB, YCTaHOBIEHHBIE ['. MeHenem.
MoHoruOpuIHOe CKpelMBaHue. 3aKOH €IMHO00pa3us THOPHUIOB MEPBOTO
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nokoJyieHus. IIpaBmiio nqoMHHHpOBaHMS. 3aKOH pacILEIUIEHHUs] IPU3HAKOB.
['nnoTe3a unctoThl rameT. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.
JurubpuaHoe  CKpelllMBaHWE. 3aKOH HE3aBHUCHMOIO  HACIEJI0BaHUS
npu3HakoB. LluToreHeTMyeckre OCHOBBI AUTHOPUAHOTO CKPEIIMBAHMUS.
AHanusupyrolee  ckpemuBaHue. lcronb3oBaHME — aHAJIU3HPYIOIIETO
CKpEIIMBAHUSA I ONPEICIICHUsI TEHOTUIIa 0COOU

6.3

CueruieHHoe HaciefoBaHue Tmpu3HakoB. Pabora T. Moprana 1no
CLCIUICHHOMY HAcCJICIOBAaHUIO TI'eHOB. HapymieHue cuemieHus I'€HOB B
pe3yapTaTe KpPOCCHUHIOBEpa. XPOMOCOMHAs TEOpHUS HACIEICTBEHHOCTH.
['eneTnyeCcKue KapThl.

['enernka nosa. XpoOMOCOMHOE OIpeaeIeHUe 10J1a. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMEI. ['oMOraMmeTHbIe U reTeporaMeTHble opranusmel. HacienoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM

6.4

M3MeHYnBOCTD. Bunbl U3MEHYMBOCTH: HEHACJIEACTBEHHAs
W HaclencTBeHHasA. Ponmp cpenpl B HEHACIEICTBEHHOM W3MEHYMBOCTH.
XapakTeprucTuka MOAU(PUKAMOHHON H3MEHUYNBOCTH. BapuaninoHHslil psa u
BapualMoHHas KpuBas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
KAaYECTBCHHbIC  MpPU3HAKM M  UX Hopma  peakumu. CBoKcTBa
MOIM(PUKAIIMOHHOW N3MEHYUBOCTH

6.5

HacnencrBennass, mim reHOTHIIHYECKAsl, M3MEHYMBOCTHE. KoMOMHaTHBHAS
W3MEHYHUBOCTh. MeH03 M MOJIOBOM IIPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYHUBOCTH. MyTarmoHHas M3MEHUYMBOCTh. Knaccudukammss MyTarimid:
FEHHBIE XPOMOCOMHBIE, TE€HOMHBIE. YacToTa W TPUYUHBI MyTalMi.
MyTtarenubie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PAOB B HACIIEICTBECHHOM
n3MmeHunBoctd H.M. BaBunoBa

6.6

I'enetuka denoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKU
YEJI0BEeKA: reHeaJOTHYECKU, ONM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXUMUYECKUN, MOJIEKYJISIpHO-TeHeTHYecKuid. COBpEeMEHHOE OIpe/iesieHre
I€HOTHUIA: TOJHOTEHOMHOE CEKBEHHMPOBAHHWE, I€HOTUIHUPOBAHHUE, B TOM
yucie ¢ nomoiibio I11IP-ananu3a. HacineacTBenHble 3a00/1eBaHKS YeIOBEKa!
reHHbIE 00JIe3HM, OOJIe3HH C HACIEIACTBEHHOM IPEAPacCIOIOKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hu. ComaTHYeCKHME ¢ TEeHEPAaTHBHBIE MYTAallUU.
[IpuHUIMMIBl 370pOBOTO OOpa3za >KU3HM, JUATHOCTUKH, MPOPUIAKTHUKUA U
JICUCHUS TCHETUYECKUX OOJIC3HEH. MeauKo-reHeTHIeCKoe
KOHCYJIbTUPOBaHKE. 3HAUCHUE MEIUIIMHCKOM TeHETUKH B MPEI0TBPAILICHUH
1 JICUCHUN TCHETUYSCKUX 3a00JICBaHUM YeI0BeKa

Cenexius oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuus Kak HayKa U MPOIECC. 3apOKACHUE CEIEKIIMU U JOMECTUKAIIUS.
VYuenue H.M. BaBuiioBa o 1ieHTpax MpOUCXOXKICHUS M MHOTOOOpa3us
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KYJIbTYpPHBIX pacTeHuid. LIeHTphl MpOUCXOXKIEHUSI TOMAIIHUX KUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METO bl CeleKITui. MacCOBBIN 1 MHANBHUIYAIbHBIN OTOOPHI B
CEJICKLIMU PACTEHUH U )KUBOTHBIX. OLleHKa dKcTepbepa. biM3kopoacTBEHHOE
cKpenBanue — MHOpuAUHT. YucTas nuHus. CKpelBaHUuEe YUCTHIX JIMHUM.
['etepo3uc, wmu rubpuanas cuiaa. HepoacTBeHHOe CKpelIMBaHHE —
ayrOpuauHr. OtnaneHHas ruOpuau3anus MU ee ycnexu. VICKycCTBEHHBIM
MyTareHe3 M IOJIyYEHHUE MOJUILIOUIO0B. JJOCTMKEHUS CEJIEKINHA PACTEHUH,
YKUBOTHBIX U MUKPOOPIaHU3MOB

7.3

broTexHoIorus Kak OTpacib NMPOU3BOACTBA. ['€HHAs HMH)KEHepus. OTarbl
coznanus pekomOuHantHoi JIHK u tpancrennsix opranusmoBn. Kierounas
uHxkeHepus. KinetouHble KynbTypel. MHKPOKIOHAJIBHOE Pa3MHOKEHHE
pactenuii. KiloHupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO03IHCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHUE U 3ThuYeckue npodaemMel. MO — renernyecku
MOIU(PULIMPOBAHHBIE OPTaHU3MBbI
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IIpoBepsiemble TpeOOBaHMS K Pe3y1bTATAM OCBOCHUS OCHOBHOM 00pa30BaTeILHOM

NPOrpaMMbIl

Kon
MIPOBEPSEMOT0
pe3yabTaTa

[IpoBepsiembie TpeAMETHBIE PE3YJIbTATHl OCBOSHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMbl CPETHETO 00IIET0 00pa30BaHUs

1

ChopmHupoBaHHOCTh 3HAaHUN O MECTE€ U POJM OMOJIOTUU B CUCTEME
HAyYHOTO 3HAaHUA €CTECTBEHHBIX HayK, B (opMHUpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MHpPa M HAy4YHOIO
MHUPOBO33PEHUS; O BKJIA/J€ POCCHMCKUX M 3apyOekKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHM; (PYHKIMOHAJIBHOW TI'PaMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue PACKpPBIBATb COACPKAHHC OMOJIOTMYECKUX TCPMHUHOB
U TIOHSITHI: BU/, IIOITYJISAOAS, FeHO(l)OHI[, 9BOJOOUA, IBMXXYIINEC CHUJIbI

(dbakTopHI) ABOJIIOLINH, MPUCIIOCOOJICHHOCTh OpraHu3MOB,
BUJI000pa30BaHUe,  OJKOJOTWYECKHEe  (DaKTOphl,  IKOCUCTEMA,
MPOAYICHTBI,  KOHCYMEHTBHI,  PEAYLEHTHI, TIeNu  MIUTaHUS,

HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa

YMeHune uznaratb OMoJIOrHuecKre Teopuu (IBOIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKAass TEOpHUs  DBOJIIOLMH), 3aKOHBI MU
3aKOHOMEPHOCTH (3apojsiiieBoro cxoactsa K.M. bapa, uepegoBanus
TJIaBHBIX HarpaslieHH U myter sBosronuu A.H. CeBeprioBa, yueHus
o Owuochepe B.M. Bepnajackoro), omnpenensitb TPaHUIBI UX
MPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHue BiageTh METOJaMU HAay4yHOTO TIO3HAHUSI B OHOJIOTUU
(HaOyroZieHUe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SBJICHUIA;
OpraHu3ais ¢ TPOBEACHHUE OHOJIOTHYSCKOTO0 AKCIIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeyEMbIMU BEJIMUMHAMU, 0OBSICHEHHE MTOJTYyUYCHHBIX PE3YJIbTaTOB,
WCMOJIb30BAaHHBIX HAyYHBIX TOHSATHM, TEOPUM M 3aKOHOB;, YMEHHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIbTATOB)

YMeHue  BBIACHATh ~ CYIIECTBEHHBIE  TPU3HAKKM  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJOB, NOMYJSAIUNA, MPOTYIICHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB, OHOTEOIIEHO30B M  DKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACIEJICTBEHHOW  HM3MEHYMBOCTH,
€CTEeCTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JCHCTBUSA SKOJOTUYECKUX (AKTOPOB HA OPTAHU3MBI,
MepeHoca BEMIECTB U MTOTOKA YHEPTUN B IKOCUCTEMAX, AHTPOTIOTEHHBIX
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U3MEHEHUH B AKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHHe NpUMEHSTh TONyYeHHbIE 3HAHUS IS OOBSICHEHHS
OMOJIOTUYECKUX TIPOIIECCOB U SBICHUM, U MPUHATHS MPAKTUIECKUX
pElIeHNI B TOBCEIHEBHOM KM3HU B LIESAX 0OecreyeHus: 0€3011acHOCTH
CBOETO 3JI0pOBbSI U 3/I0POBbsI OKPY’KAIOIIMX JIO/EH, COONIOACHUS
HOPM TPaMOTHOTO TOBEICHHS B OKpY’Karolleld MPUPOJHON Cpee;
NOHMMaHWE  HEOOXOJUMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUU
COBPEMEHHOM OHOJIOTUY 7Sl PAIlHOHAIBHOTO MTPUPOIOIIOIE30BAHHS

YMeHue penath dJieMeHTapHble OMOJIOrMUECKHUE 3a]]a4H, COCTaBIISATh
CXEMBI IEPEHOCA BEIIIECTB U SHEPTUHU B SIKOCUCTEMAX (LIETIH MUTaHUs)

YMeHHe BBIMONHATH JIA0OpAaTOPHBIE H TPAKTHUECKHE pabOTHI,
coOoaTh OpaBWwiIa MpU paboTe € y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHUEM

YMeHre KpUTUYECKH OLEHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOT0  COACpXkaHMs, BKIIOYAIOU[YI0 IICEBIOHAYYHbIE
3HaHMSI M3 pa3IUYHbIX UCTOYHUKOB (CMMU, Hay4yHO-mOMyJsipHBIE
MaTepualibl); paccMaTpUBaTh IJ100aIbHbBIE YKOJIOTHUYECKUE TPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO
MTO3ULIMIO

10

YMeHnue co3naBaTh COOCTBEHHbIC MMCEMEHHBIE U YCTHBIE COOOIIICHUS,
0000111ast OMOIOrHYecKy 0 HHGOPMAIIHIO U3 HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapat OMOJIOTHH

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUSA

Kon [IpoBepsieMblii 37IEMEHT COAEPKAHUS
1 DBOIOIIMOHHAS OUOJIOTHS
1.1 DBOJIIOIMOHHAS TEOPUS U €€ MECTO B OHMOJIOTHH.

CupnerenbctBa 3BoioUMH. [laneoHTosornyeckue: MOCiIeI0BATENIbHOCTD
MOSIBJICHUSL BUJIOB B TAJICOHTOJIOTUYECKON JIETOMUCH, TIEPEXOIHBIE (DOPMEI.
buoreorpadpuyeckue: cxonctBo u paznuuue payH u GiIop MATEPUKOB U
OCTPOBOB. DMOPUOIOTHYECKHE: CXOACTBA U Pa3Inyusi SMOPHOHOB PAa3HBIX
BUJIOB TMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHbIE,
aHaJIOTUYHbIE, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTaboIMYECKUX MyTell Yy BCeX OpraHu3MOB
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1.2

OpomounoHHas Teopus Y. JlapeuHa. IIpeamocbulku BO3HUKHOBEHHS
JapBUHU3MA. JBIKYIIME CHIIBI BOJIIOIMH BUAOB M0 JlapBUHY (M30BITOYHOE
pa3MHOXEHHE TpPU  OrPAaHUYCHHOCTH  PECYpPCOB,  HEOMpeaeseHHas
W3MEHYUBOCTh, 00phOa 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus 3Bomounu (CTD) U OCHOBHBIE €€ MOJOXKEHUS.
Muxkposomonus. [Tomysanus Kak equHUIA BUIa U BOJIOLUN

1.4

JIBrokyuie cuibl ((pakTopbl) HBOJIIOLMK BUJOB B Npupoae. MyTalnoHHbIN
npouecc W KOMOWHATHBHAs M3MEHYMBOCTh. llomynsiiMOHHBIE BOJIHBI
u gpeiidp reHoB. Mzomsmmss u  wmurpamus. EctecTBeHHBIH 0TOOpD —
HaNpaBJAOMUN GakTop 3Bosounn. opmbl €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0IeHHOCT OPraHU3MOB Kak pe3yJbTaT 3Bodtonuu. IIpumepsl
IPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOATANITAIIIH.

Bun wu Bumoo6pazoBanme. Kpurepun Buma. OcCHOBHBIE (QOpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THIeCcKoe

1.5

MaKp03BOJ'IIOI_II/I5L (DOpMBI OBOJIFOIINH @HHGTH“IGCK&H, JUBCPICHTHAA,
KOHBCPI'CHTHAA, I1apalJICIIbHAL. H606paTI/IMOCTI> 9BOJIIOIIUH

Bo3HukHOBEHUE N Pa3BUTHUC ) KU3HU HA 3emiie

2.1

JloHay4YHbIE TIPEICTABICHUS O 3apOKICHUM >XU3HU. HaydHble TrAMOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emiie: abuoreHe3 U MaHCIepMUs. XUMHUYeCKas
ABOJIIOIUS. DKCIEPUMEHTAILHOE MOATBEPIKICHUE XUMUYECKON SBOJIIOLIMH.
HauanbHbple dTambl Ouosormyeckoi spoioruu. [mumoreza PHK-mupa.
[IepBbie KIIETKH U UX 3BOIOIUA. DOPMHUPOBAaHNE OCHOBHBIX TPYIIT KUBBIX
OPTraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo 3paM u nepuojaM. Karapxeil. Apxeiickas
U TpoTepo3oiickas 3pkel. [laneo3olickas spa U ee Mmepuoibl: KeMOPUNUCKHA,
OPAOBUKCKHM, CHIIYPHUHUCKHM, JEBOHCKUW, KAMEHHOYTOJIbHBIA, MEPMCKHM.
Me3so030iickast 3pa U €€ NePUoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.
KaliHo30iickass 53pa W €€ TEepUoIbl: MaJCOTCHOBBIA, HEOTCHOBBIN,
AHTPOITOTE€HOBBIN. XapaKTEPUCTUKA KIIMMATA U F€OJIOTMYECKUX MPOLIECCOB.
OcCHOBHbIE 3Tambl 3BOJIIOIUUA PACTUTEIBHOTO W KUBOTHOTO MHpA.
ApomMopdho3bl y pacTeHUM U )KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE
TPYII KUBBIX OPTAaHU3MOB

23

CucteMa OpraHM4YeCcKOro Mupa Kak OTpakeHHe 3BOJIIOIUUA. OCHOBHBIE
CHUCTEMATHUYECKUE TPYMIbI OPraHU3MOB

24

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHuit
O MPOUCXOXKICHUHU YesioBeKa. MeTo bl u3yueHus antponoreHesa. Cxocrea
W pa3uyus 4YeJoBeKa M JKUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE
YEeJI0BEKa.
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IBuwxyume  cunbl  (pakropbl) — aHTpomorenesa.  HacnmenctBeHHas
U3MEHYMBOCTb U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 KU3HH,
W3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTAJIMU Y BETBU 3BOJIIOIIUU YEJIOBEKA: aBCTpaIonuTeku, Yenosek
yMenbii, YenoBek mpsamMoxoasini, YenoBek HeaHAEPTAIbCKUN, YenoBEK
pasymHbld. Haxonkm wuCKOmaeMbIX OCTAHKOB, BpPEMS CYILECTBOBAHUA,
00J1acTh pacrnpocTpaHeHus, 00beM roJIOBHOTO M0O3ra, 00pas KU3HU, OPYIUS

2.6

YemoBeuecknue pacel. (OCHOBHbIE OOJBIIME pachl:  €BPONEOUIHAS
(eBpaswmiickas), HErpo-aBCTpaJiOWHAs (IKBATOpHUAJIbHAS), MOHTOJIOWIHAS
(a3maTcko-aMepuKaHCKas). UYepThl MPUCTOCOOICHHOCTH IMpeICTaBUTEICH
YeJIOBEYECKUX pac K yCIOBHUSIM CYIIECTBOBaHUA. EJMHCTBO uelOBEUECKUX
pac. Kpurtuka pacusma

OpraHu3Mbl 1 OKpy>Karolias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJlaud U pa3Jielibl SKOJOTHH. MeTO bl SKOJIOTMYECKUX
UCCIeNOBaHUM. JKojorudeckoe MupoBo33zpeHue. Cpenpl  oOuTaHUs
OpraHU3MOB: BOJ[HAS, HA3eMHO-BO3IyIITHAS, MOYBEHHAS,
BHYTPUOpPTraHU3MEHHAas

3.2

Oxonornueckue Qakropel. Kiaccudukaius >SKOJOTMUECKUX (PaKTOPOB:
abuoTHYeCKUe, OMOTMYECKUE U aHTPOTIOreHHbIE. JleHCTBHE SKOJIOTMYECKUX
(bakTOpOB Ha OPTaHU3MBI

3.3

AOuoTtndeckue QpakTopbl: CBET, TEMIIEPATYpa, BIAKHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHus OpraHu3MOB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buosiornueckne puTMsl

34

buotnueckue  ¢daktopel.  Buumbl  OMOTHMYECKHMX  B3aUMOJICUCTBUIL:
KOHKYPEHIIMSA, XUIIHHYECTBO, MapasuTH3M, MYTyalu3M, KOMMEHCAIIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), AMEHCAIN3M, HEUTpanu3M. 3HaUCHHUE
OMOTHMYECKHX B3aUMOJCHCTBUI 17 CYIIECTBOBaHMS OpraHu3MOB B
MPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE XAPAKTEPUCTUKU TomyJiauu. OCHOBHBIE IOKa3aTeln
MONYJSIMUU:  YHCIEHHOCThb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb,
MIPUPOCT, MUTpalns. JMHAMUKa YHCIIEHHOCTH MOMYJISILUY U €€ PETyIsIus

COO6H.IGCTB3 1 3KOJIOTHYCCKHUEC CUCTCMBI

Coo0miecTBO opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHas, Tpodudeckas (muiieBas). Buabl-nromuHanThl. CBs3U B
ouoneHo3e

4.2

Okojorudeckre cuctembl (dkocucteMbl). [loHsTHe 00 sKOocHcTeMe
u  OuoreornieHoze.  (DYHKIMOHAJIBHBIE  KOMIIOHEHTHI  3KOCHCTEMBI:
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NPOAYLEHThl, KOHCYMEHTBI, peayleHThl. KpyroBopor BemiecTB M MOTOK
’HEpPruu B 3KocucteMe. Tpoduyeckue (MHIIEBBIE) YPOBHH SKOCHCTEMBI.
[Mumessle nenu u cetu. OCHOBHBIC MOKAa3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIMSI. OKOJOTMYECKHE NUPAMUIBL: NPOAYKLHMH, YHUCIECHHOCTH,
ouomaccel. CBOHCTBA JKOCHUCTEM: YCTOMUMBOCTb, CaMOpPEryJIALMS,
passuthe. Cykueccus

4.3

[TpuponHbIe FIKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOHHOTO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONOr€HHBIE  3KOCHUCTEMBI.  ATPO3KOCHUCTEMBI. Y POO3KOCHCTEMBI.
buonornueckoe W XO3SICTBEHHOE  3HAUYEHUE  arpoO’KOCHCTEM U
ypOOIKOCHCTEM.

buopasnoobpaszue kak Qaxtop ycToHuMBOCcTH 3KOocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pa3sHooOpa3us Ha 3emMIie

4.4

VYuenue B.M. Bepnaackoro o 6uocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepsl. XKupoe BemiecTBo U ero pyHkiuu. OcoOeHHOCTH OHoCPephl Kak
rJ100aJIbHON AKOCHUCTEMBI. JIMHAMUYECKOEe paBHOBECHE M 0OpaTHas CBS3b B
ouochepe. KpyroBopoTsl BeniecTB 1 OMOre0OXUMHUYECKHUE [IUKIIbI 3JIEMEHTOB
(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoeuecTBo B Onochepe 3emiii. AHTpOIIOTEHHbIC U3MEHEHUS B Onocdepe.
['mo0anbHbIE IKOIOTHYECKUE POOITIEMBI.

OcHOBa palMOHAIBHOIO YIPABICHHUS NPHUPOIHBIMH peECypcaMu M HX
UCIOJIb30BaHue. JlocTuKeHUs: OMOJIOTUU U OXpaHa IPUPOIbI
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