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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMMbl MO OHOJOTUM TEOPETUUYECKYID OCHOBY st
ONpeJeieHUs] TOAXO0JI0B K (POPMUPOBAHUIO COAEpX aHUS Yy4yeOHOTO TpeaMeTa
«buosiorus»  cocTaBWIM:  KOHIENTyaidbHble TmonoxkeHus @®IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IEJeH, collepKaHusl, pe3yJIbTaTOB 0O0yUYeHHs U TPEOOBaHUI
K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX LEIAX U MPHUHIUMIAX,
XapaKTepU3yIOIIMX  COBPEMEHHOE COCTOSSHUE CHUCTEMBI  CpeJHero  oOIero
obpazoBanus B Poccuiickoit ®enepammu, a TakkKe TOJOXKEHUS O CHenu(pUKe
Owonorny, €€ 3HAYCHWM B TIO3HAHWM JKUBOW TPUPOABI U oOecleueHun
CYIIIECTBOBAHMS UeJIOBEYECKOTO oOrmecTBa. COrilacHO Ha3BaHHBIM ITOJIOKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TIO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Ja€T MPEACTABICHUE O 1ENsIX, 00 o0Iel crpareruu
OoOy4eHMsI, BOCIUTAHUS U Pa3BUTHs OOYy4arOIIMXCSI CPEJICTBAMH YYEOHOro IperMeTra
«buonorus», onpenenser o0sA3aTeILHOE MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPY,
pacrpeqieiecHde IO pasfaeiaaM M TeMaM, PEKOMEHIAYEMYIO IMOCIEA0BAaTEIbHOCTh
M3y4deHHUs1 y4eOHOro marepuaia ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTMKA O0pa3oBaTEIbHOTO MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
oOydJarommxcs.

B nporpamme 1o OMOJ0THU TakKe YUUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEeIMETHBIM H MPEAMETHBIM pe3yjibTaTaM OOydeHHs B
dbopMUpPOBAaHUM OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHOUN JEATEIbHOCTH/yUeOHBIX
NEeUCTBUN 00yYarOIMXCsl IO OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusI.

B nporpamme mo Ouonorun (10—-11 kmaccel, 6a30BbI ypOBEHB) peaiM30BaH
OPUHIMI TPEEeMCTBEHHOCTH B H3y4YE€HUM OWONOrMM, Ojaromaps d4emMy B HeW
MPOCMATPUBACTCS  HAMpPaBJIEHHOCTb HAa  pa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GhopMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS], IIECHHOCTHBIX OPUEHTAIINM
JUYHOCTH, IKOJOTUYECKOTO MBIIIUICHUS, TPEACTaBICHUN O 3I0POBOM 00pa3e KU3HU U
OepeXKHBIM OTHOIIIEHUEM K OKpYKaromiei mnpupomHo cpexae. [loatomy Hapsigy c
U3y4eHUEM O0OIIeOnOIOTHUYECKUX TEOpHil, a TakKe 3HaHUM O CTPOCHUHU IKUBBIX
CUCTEM PAa3HOTO pPaHra M CYUIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HUX IPOIIECCOB B
mporpamMme 1o OUOJIOTHH yIeTIEHO BHUMAHWE HCIIOIH30BAHUIO MOTYyUYEHHbBIX 3HAHUH B
MOBCEIHEBHON JKU3HW A pELICHHS NPUKIAIHBIX 33Ja4, B TOM YHCIE:
npoPUIIaKTUKKA HACJEICTBEHHBIX 3a00JI€BaHUN YeENOBEKa, MEIUKO-TE€HETHUECKOTO
KOHCYJIbTUPOBaHMS, OOOCHOBAHHUS HKOJOTUUYECKH II€JIECOO00PA3HOr0 TOBEICHUS B
OKPYKAIOWIEW NMPUPOIHOU CpEAE, aHAIM3a BIUSHUSA XO3SUCTBEHHOW NEATEIBHOCTHU
YyeJoBeKa Ha COCTOSHUE MPHUPOJIHBIX M HCKYCCTBEHHBIX HSKOCHUCTEM. Y CHJICHHE
BHUMaHUS K TPUKIAIHONM HaNpaBJICHHOCTH Yy4yeOHOro Tipeamera «buonorus»
MIPOJIMKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHHUs YCJIOBHM [JIsl pelIeHUs] OJHOW W3
aKTyaJbHBIX  3a/lad  IIKOJIBHOTO  OMOJIOTHYECKOro  oOpa3oBaHHUs,  KOTOpas
npeamnosiaraetr (GopMUPOBaHUE Yy OOYUYAIOIIUXCS CIIOCOOHOCTH aJalTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHE cpenHero oomero o0pa3oBaHusl 3aHUMAET BaKHOE MECTO.
Ona oOecrieunBaeT (HOpMHpPOBAHHE y OOYYAIOIIMXCS MPEACTABICHUN O HayYHOU
KapTUHE MHpa, pacmupseT U o0oOmiaer 3HaHMs O JKUBOW mpupoxae, €€
OTIIMYUTENBHBIX IIPU3HAKaX — YPOBHEBOM OPraHU3alUyd W DSBOJIOLHH, CO3MAET
YCIIOBUS JUI: MIO3HAHUS 3aKOHOB JKUBOI IPUPOJIbl, POpMUPOBAHUS (YHKIIMOHATIEHON
I'PaMOTHOCTH, HaBBIKOB 370pPOBOrO M 0€30macHOro oopasa *HU3HHU, dKOJIOTHYECKOIrO
MBIIIJIECHUS, IEHHOCTHOTO OTHOLIECHHUS K )KMBOW IPUPOJIE U YEIOBEKY.

Bonpioe 3HaueHre OMOJIOTHUS MUMEET TaKKe JJIS PEIICHUS] BOCIHUTATENBHBIX U
pa3BUBAIOIIKX 3a/1ay CPEHEro OOIIero 0Opa3oBaHusl, COIMAIN3ANNA 00yJaIOITUXCA.
N3yuyenue ouonoruu o0ecrieuynBaer YCIIOBHS TUIS dbopMupoBanus
UHTEIJICKTYyalbHBIX, =~ KOMMYHHKAI[MOHHBIX ¥  WH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYphl, CIOCOOCTBYET HWHTErpaluu OHOJOTUYECKUX 3HAHUHA C
MPEACTABICHUSIMU U3 IPYTUX Y4EOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIE MOJOXEHUS O NpPEeIHA3HAYCHUM Y4eOHOro MpeaMeTa
«buonorus» cocraBUIM OCHOBY Ul OIpEAENieHUs MOAXO0JI0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TI0 COJIEPKaHUs, IPEACTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

Ot0op conepxanus yuyeOHOro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3MLMHA KyJIbTYpOCOOOPA3HOTO TMOAX0Aa, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromuecs: JIOJDKHbl OCBOMTb 3HAaHUS M YMEHMs, 3HAUYUMBbIE IS
(dbopMupoBaHus 0oOLIEH KyIbTYpbl, ONMPENEISAIONINE aJeKBATHOE MMOBEACHUE YEIOBEKA
B OKpYyXKalolllel NpUpoaHON cpelie, BOCTPEOOBAHHBIC B IOBCEAHEBHOM KU3HU U
IpaKTUYECKON AesTenbHocTh. Ocoboe MECTO B 3TOM CHUCTEME 3HAHUU 3aHUMAIOT
AIIEMEHTBl  COAEpPKAHUS, KOTOpbIE CIYXaT OCHOBOW s  (OPMHUPOBAHHUS
MPEICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHE MUpPA U LICHHOCTHBIX
OPUEHTAlUMAX JHUYHOCTH, CHOCOOCTBYIOUIMX TIyMaHU3alUuu  OHOJOTHUYECKOIO
oOpa3zoBaHus.

CTpyKkTypupoBaHHE COJEpKaHUS ydyeOHOro wmaTepuansa B MpOrpaMMe IO
OMOJIOTMM  OCYILIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAa4YeHUs 3HAaHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX JKMBOM MPHUPOJbI, O €€ YPOBHEBOM OpraHU3alluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType ydyeOHoro mpeamera «buomorus»
BBIJICJICHBI CIICAYIOUINE COJIEpP)KaTeIbHble JUHUU: «broyorus kak Hayka. MeToJbl
HayyHOro mo3HaHus», «KieTka kak Ouonormyeckas cucremay, «OpraHusMm Kak
Ouonoruueckas cucrema», «CucremMa U MHOrooOpasve OpPraHUYECKOTO MHUpPay,
«DBOJIOUS KUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYIUE UM 3aKOHOMEPHOCTHY.

[enr wuzydyenuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE 00YYAIOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKI[MOHAJIbHOM OpraHu3aluu
YKUBBIX CHCTEM pPa3HOr0 paHra M MpUOOpEeTEeHHWE YMEHMU MCIOJIb30BAaTh ATH 3HAHUS
JUIsL TPAMOTHBIX JACHCTBUU B OTHOIIEHUH OOBEKTOB KUBOW NPHUPOABI U PEIICHHUS
Pa3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1enu usydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYyYaIOIIUMUCS CHUCTEeMbl 3HAHUW O OWOJIOTMYECKUX TEOPHsX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPABUJIAX, CIIYKAIIUX OCHOBOM IS
dbopMHUpOBaHUS TIPEACTABICHU O €CTECTBEHHO-HAYUYHOM KapTHHE MHpa, O METOJaX
HAyYHOTO MO3HAHUSA, CTPOECHHUU, MHOTOOOpa3MM W OCOOEHHOCTSIX MHUBBIX CHUCTEM
pPa3HOrO0  YpPOBHSI OpraHU3allM, BBIJAIOMIMXCA OTKPBITHUSX UM COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y oOOydYaronIuMxcsi IO3HABATENIbHBIX, HWHTEUICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTENl B IMpOLIECCE aHAIM3a JAaHHBIX O IyTSAX pPa3BUTHS B
OMOJIOTMY HAayYHBIX B3IJISII0B, UJEH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHU3alUN;

CTaHOBJICHHE Yy oOydarommuxcs OOmel KyJabTypbl, (YHKIIMOHAIHLHOU
TPaMOTHOCTH, Pa3BUTHUE YMEHHI OOBSCHSATH U OLIEHWBATH SIBICHUS OKPY>KAIOIIETO
MUpa KMBOM MPUPOJbl HA OCHOBAHWHU 3HAHUM U ONBITA, MOJYYEHHBIX MPHU U3YyYEHUH
OMOJIOTHH;

dopMupoBaHue y O0OydYarOIIMXCS YMEHUH WUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM JEATENbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIUTAHHE YOEXAEHHOCTH B BO3MOXHOCTHM IIO3HAHMSI YEJIOBEKOM IKHUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEXKHOr0 OTHOLIEHHS] K HEW, COOMIOACHMS STUUYECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAHME LEHHOCTH OWOJOTrMYECKUX 3HAHWUU Ui TIOBBILUEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE NPHOOPETEHHBIX 3HAHUUA W YMEHHI B MOBCEIHEBHOW KU3HM IS
OLICHKM TIOCJIEJICTBUN CBOEH JAESATENIbHOCTU MO OTHOILIEHUIO K OKpYXalolleh cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAHHME U COOJIIOJIGHHE Mep NPO(PHIAKTUKA
3a00J1eBaHUM.

B cucreme cpennero oduiero o6pasosanus «buonorus», nzydaemas Ha 6a30BoM
YpOBHE, SBIAETCA OOsA3aTeNbHBIM YyUEOHBIM NPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHON 00s1acTu «EcTeCTBEeHHO-HAYYHBIC TTPEAMETHD.

Jlnst u3yuenus Omosiornu Ha 0a30BOM YPOBHE CpPEIHETo OO0IIero oOpa3oBaHUs
orBoauTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 gac B HEeMIO).

COAEPXXAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOTMU C OOUIECTBEHHBIMHU, TEXHUYECKUMHU WU
JPYTUMHU €CTECTBEHHbIMU HayKamH, (uiaocodueil, 3TUKOW, 3CTETUKOM M IPABOM.



Ponp Ouonoruu B ¢hopMHUpPOBaHUHM COBPEMEHHOW Hay4HOW KapTuUHBI mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTonpl MO3HaHUS KUBOW MPUPOAbI (HAOMIOAEHUE, IKCIIEPUMEHT, OINUCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpOBaHUE, CTaTUCTUYECKasi 00paboTKa JTAHHBIX).

JdeMoHCTpanuu:

[Toptpetsl: Y. lapsuHn, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

[Ipaktnueckass padora Ne 1. «Mcnonp3oBaHHWE pa3IMYHBIX METOJIOB IPH
U3YYCHUU OMOJOTUIECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiaudme
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM W UX pazHOOOpasue. YPOBHHM OpraHu3alud OMOCHCTEM:
MOJICKYJIAPHBIN, KIIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUH ), OMOChHEPHBIN.

JlemoHncTpanum:

Tabmuubl U cxembl: «OCHOBHBIE MPU3HAKU >KU3HUY», «YPOBHU OpraHU3AIMU
YKUBOW MPUPOABDY.

O6opynoBanue: mojenb Mojiekyibl JIHK.

Tema 3. XuMH4YeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKHM COCTAaB KJIETKH. XUMHUYECKHE JJIEMEHTBhI: MaKpOSJEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEpaJIbHBIX BemecTB B kieTke. [lognepkaHue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHUCIOTBI — MOHOMEpPBI OEJIKOB.
He3aMeHnMble M 3aMEHUMBIE AaMUHOKUCIOTH. AMHUHOKHUCJIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBbI OCJIIKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XMMHUUYECKHE CBOMCTBA OenkoB. bruonornueckue GpyHkimm 0EIKOB.

depmeHThl — OuoorMueckue Karamu3zatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
eHTp, cyocrparHas crnenuduunocts. Kodepmentsl. Burtamunbl.  OTiauuaus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBonbl: MOHOCaxapubl (TJIFOK03a, prbo3a U Je30KCHpru003a), Tucaxapuibl
(caxapo3a, JlakTO3a) M MoJiMcaxapuabl (KpaxMmaj, TJIMKOTE€H, IeJUII0JI03a).
buonornyeckue pyHKIIMMN YTII€BOIOB.

Jlunuasl:  Tpurnuuepuasl,  Gochomunuabl,  crepounsl.  ['mapoduabHO-
ruapodoOHbIe cBoiicTBa. buonornueckue Gynkiun qunuaoB. CpaBHEHUE YTIIEBOIOB,
OCJIKOB U JIUTTUJ0B KaK UCTOYHUKOB DHEPTUH.

Hyxnennossie kucnotel: JIHK u PHK. Hykiieotuasl — MOHOMEPBI HYKJIIEMHOBBIX
kucnoT. Ctpoenne u pynkmuu JJHK. Ctpoenne n dynkunu PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.



[{utonorus — Hayka o kierke. Knerounas teopus — npuMep B3aUMOIECHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Krnerka kak menocTHas >kuBas cucrema. OOIMe Npu3HAKU KIETOK: 3aMKHYTas
HapyKHas MeMOpana, moJiekyibl JIHK kak reHeTndeckuil anmapar, cucTeMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapuoTUYeCcKas U npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuyeckon  kietku.  Kimerounas — crenka — Oaxrtepuit.  CtpoeHue
YKapUOTHUYECKOH KiIeTKU. OCHOBHBIE OTIMYHNS PACTUTEIBHOM, )KUBOTHOW U TpuOHON
KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPhl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIMKC, UX
¢bynkun. [lnasmatnueckas memOpana, e€ cBoiicTBa u Qynkuuu. [luromnasma u eé
opraounbl. OmHomMeMOpaHHble opraHowabl kietkw: OIIC, ammapar [I'ombmxw,
Iu30CcOMbl.  [lolyaBTOHOMHBIE OpPraHOWAbl KJIETKHA: MHMTOXOHAPHUH, TUIACTHUIBIL.
[IpoucxoxkneHue MHUTOXOHIpUN U Tuiactuld. Bunel mmactun. HememOpanHbie
OpraHOUIbI KJIIETKH: PUOOCOMBI, KJIIETOUHBIN IIEHTP, LIECHTPUOJIUA, PECHUYKH, KTy THKH.
QyHKINY OPraHOMAOB KJIETKHU. BKitoueHus.

Anapo — perynsaTopHbii 1eHTp KieTku. CTpoeHue sjpa: sjepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilnennen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammel: «PacnpefeneHne XUMUYECKUX 3JIIEMEHTOB B HEKHUBOW MPUPOAEY,
«PacrnipeneneHue XuMHUYECKUX 3JIEMEHTOB B dKHUBOU MPUPOIECH.

Tabnmuuel u cxembl: «llepuoguueckass Tabiuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJeKyJbl BoIbl», «buocuHTes Oenka», «CTpoeHUuEe MOJIEKYJbl OenKay,
«Ctpoenue depmenray, «HykneunoBele kuciothl. JJHK», «Ctpoenme Moiekysbl
AT®», «CtpoeHHe 3yKapuOTUYECKOW KIETKN», «CTpOEHHE >KUBOTHOM KIETKHUY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MNPOKAPUOTUYECKON KIIETKW,
«CTpoenue siqpa KIETKN», « Y TIeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 0O0OpyIOBaHHWE [JIsi TPOBEIACHUS
HAONIONICHUM, W3MEpPEHUHN, OJKCIEPUMEHTOB, MUKPOMpPENapaTbl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabdora No 1. «M3ydeHwe KaTaIUTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTalasbl)y.

JlaGoparopHas padota Ne 2. «M3yueHune cTpoeHUs KIETOK PACTCHUM, S)KUBOTHBIX
¥ OaKTepUil Mo I MUKPOCKOIIOM Ha TOTOBBIX MUKpPOTIpENapaTax v UX OMUCAHUECY.

Tema 4. ’KuznenesiTeJJbHOCTL KJIETKH.

OOmeH BemecTB, WM METa0oIu3M. AcCUMIIIAIMS (TJTACTUYECKUNA OOMEH) U
JTUCCUMUTISINSA  (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO MpoIecca



Metabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUU B TIOHHMMaHUU
MeTabom3ma.

Tunel oOMeHa BellecTB: aBTOTPO(dHBIN U reTepoTpodubii. Pons ¢pepmeHTOB B
oOMEHE BeIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunte3. CBeToBas u TeMHOBas (a3bl hoTocuHTe3a. Peakiuu porocunTesa.
O¢ddextuBHOCTh doTOCHHTE3a. 3HaueHHe (HOTOCHMHTE3a IS SKU3HM Ha 3eMmiie.
Bnusnue yciaoBuit cpeapl Ha  (POTOCMHTE3 M CHOCOOBI  TOBBIIICHUS €O
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XemocuHTE3. XEMOCHUHTE3UpYIolMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a s
YKU3HH Ha 3emIe.

DHepreTueckuii OOMEH B KIETKE. PacIieruieHre BEIecTB, BBIICICHUE U
aKKyMYJIMPOBAHHE SHEPIrUU B KJIETKE. DTaIlbl SHEPreTUYECKOro oOMeHa. I'mukommus.
bpoxenue u ero Buapl. KuCIOpOAHOE OKHCIEHWE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun wMarpuunoro cuHte3a. ['emernueckas wuHbopmanus u JIHK.
Peanuzanus reHernueckoil uHboOpmanuMu B KIETKe. ['€HeTHMUeCKHil KO U €ro
cBoiictBa. Tpanckpuniusi — Marpuublii cuHte3 PHK. Tpancnauus — Ouocunres
Ooenka. Ortanbl TpaHciasuuu. KomupoBanue amuHokucior. Pons pubocom B
OouocuHTe3e Oemka.

Hexknerounsie Gopmbl xku3HU — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckuit). OCOOCHHOCTH CTPOEHHUS W JKU3HEHHOTO IMKJIa  BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >)kUBOTHBIX U Y€JIOBEKA, BBI3bIBAEMbIE BUPYCAMM.
Bupyc ummynonepunura uyenoBeka (BMY) — BozOymurens CIIM[la. OOpartnas
TPAHCKPUIMIKUs, peBepTa3a U uHrerpasa. [Ipodunakrrka pacnpocTpaHeHUs] BUPYCHBIX
3a00J1eBaHUM.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl mTaHus», «MeTabonuam», «MHUTOXOHAPHS,
«HepreTUYecKuii oOMeH», «XioporacT», «®dorocuHre3», «Ctpoenne JIHK»,
«Ctpoenue u (pyHKIIMOHMpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTHuuecKuil Koy,
«Bupyce», «baktepuodaru», «Ctpoenune u >xku3HeHHbIM 1wk Bupyca CIIM][Ia,
oakrepuodaray, «Pemnukarus JTHK.

O6opynoBanue: moxaenu-anmmukanuu «Yasoenne JHK wu Tpanckpurmmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», MoJenb cTpykTypbl JTHK.

Tema S. PasMHOKeHMe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounbIii 1MKJ, WM >KU3HCHHBIM IWKI KJIeTku. WHTepdaza u MuTO3.
[Ipomecchl, mpotekarone B uHTepdaze. Permmukanus — peakius MaTpUYHOTO
cunteza J[HK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIMnIOMIHBIN 1 TamIOuAHBIA XpOMOCOMHBIE HA0OPBI. XpoMaTuisl. [{uTomornueckue
OCHOBBI Pa3MHOKEHUS U HHAUBUAYAIBHOTIO PA3BUTHS OPTraHU3MOB.

Henenue wierku — muto3. Cramum mutosa. [Ipoieccel, mpoucxondiine Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYEeCKU CMBICIT MUTO3A.



[Iporpammupyemasi TuOeb KJIETKH — allONTO3.

@dopMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe W mojoBoe. Buabl Gecrnosnoro
pPa3MHOXKEHUA: JICJICHWE HAJBOE, IIOYKOBAHHE OJHO- W MHOTOKIIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VICKycCTBEeHHOE KIOHHpPOBAaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUSI OT OECTIOJIOTO.

Meito3. Cramum Meio3a. IIporecchl, MpoOUCXOASAIIME€ HA CTAAUSAX MeEio3a.
[ToBenenne xpomocoM B mernose. Kpoccunrosep. buonornuecknit CMbICH U 3HAYEHUE
Meio3a.

["ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KIETOK Yy KUBOTHBIX. [lo0BEIC
JKEeJe3bl: CEMCHHUKU U sIMYHUKHU. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaro3ous, SIMIEKIIeTKa) — crepMaToreHe3 u oBorere3. OCoOOCHHOCTH CTPOSHUS
AMLEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [TapreHorenes.

WunuBunyanbHoe  pa3Buthe  (OHTOTE€HE3).  OMOpHOHAJIBLHOE  pa3BUTHE
(amOpuorenes). Jrtanbl 3MOPHOHAIBHOTO PA3BUTHS Yy TMO3BOHOYHBIX YKHUBOTHBIX:
npoOieHue, racTpyisnus, opradHoreHes. I[locTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE, HENpsiMoe (JTUUMHOYHOE). BrusiHue cpeibl
Ha Pa3BUTHUE OPTaHU3MOB, PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOKAEHHBIC YPOICTBA.

Poct u pazButue pacrteHuil. OHTOT€HE3 ILBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u  cxembl: «DOpMBI pPa3sMHOXKEHHS OpPraHU3MOB», «JIBoiiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOKEHHUE PACTEHUI,
«Jlenenne kineTku Oaktepuit», «CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHue
xpoMocoMbl», «Knerounsli umkim», «Permmukamms JIHK», «Mwutos», «Meiio3y,
«IIpsimoe u Hempsamoe pa3BuTue», «['aMeToreHes y MIICKONMUTAIOIINX U YEJIOBEKA,
«OCHOBHBIE CTaJIUN OHTOTECHE3A.

O6opynoBanue: MHKPOCKOTI, MHUKPOIIPENAPATHI «CriepMaTo30uipl
MJICKOITATAIOWIETOY», «SNUeKIeTka MIEKONUTArmero», «KapuokuHe3 B KiETKax
KOpENIKa JyKa», MarHUTHas MoJelb-armummkanus «/lenenue xietku», monens JIHK,
MoiesIb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHblie ¥ NpakTUH4YecKue padoThbl:

JlaGoparopnas padota Ne 3. «HaGmroieHre MuTO3a B KJII€TKaX KOHUHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpPOMpEnapaTaxy».

JlaGoparopHas pabota Ne 4. «M3ydeHue cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHeTUKU. VIcTOpus pa3BUTHUS TEHETUKU. POJIb IUTOIIOTUH U
HMOPHUOJIOTUN B CTAHOBJICHUM I'€HETUKHU. BKiag poccuilckux M 3apyOexHBIX yUEHBIX
B Pa3BHUTHE IeHETUKH. MeTOAbl TEHETHKHU (TUOPHUIOIOTUYECKUN, ITUTOTCHETUYECKUA,
MOJIEKYISIpHO-TeHeTHUeCKUil). OCHOBHbIE TE€HETHYEeCKHE TMOHATUS. [ eHeTmyeckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKpEIIMBaHUM.



3aKOHOMEPHOCTH HACJEAOBaHUSl NMPHU3HAKOB, YCTAHOBJIEHHbIE ['. Mennenem.
MoHorubpugHoe CKpenBaHue. 3aKOH eIuHOooOpa3usi TUOPHUIOB  IEPBOTO
nokosneHud. [IpaBuno noMuHUpOBaHUA. 3aKOH pACIIEIUICHUS MPU3HAKOB. ['HMmoresa
YuCTOTHI raMeT. [IoJTHOE M HEMmoTHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHUMOTO HACIIEOBaHUSI MPU3HAKOB.
[{uToreHeTuyeckre OCHOBBI JTUTHOPUIHOTO  CKpelIMBaHUA. AHaIM3UpYIOIee
cKpelrBaHue. Vcronb30BaHUE aHAIW3HPYIOUIETO CKPELIUBAHUA ISl ONPEICIICHHUS
TE€HOTHIIA OCOOHU.

CuerieHHOe HacnenoBaHue Mpu3HakoB. Pabora T. MopraHa no CHEIIEHHOMY
HACJICAOBAaHUIO T€HOB. Hapylienue cuerieHns FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUYECKHE KAPTHI.

['enernka mosia. XpOMOCOMHOE OIpEAENIEHHE Moyia. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OoMorameTrHele M rereporameTHele opraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETVICHHBIX C IIOJIOM.

N3MeHunBOCTh. BHbl M3MEHUMBOCTH: HEHACIICACTBEHHAs U HACJIECACTBEHHAs.
Pomp  cpeampl B HEHACHEACTBEHHOW  W3MEHYHUBOCTH. XapakTepucTuka
MOAU(PUKAIIMOHHON W3MEHYMBOCTH. BapualMOHHBIN psif U BapHalliOHHAs KpUBas.
Hopwma peaknuu npusHaka. KonmnuecTBEHHbIE U KAUECTBEHHBIE IPU3HAKU U UX HOpMa
peakiuu. CBoCTBa MOAU(PUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBenHasi, WM TeHOTUNHMYECKAas, W3MEHYMBOCTh. KoMOWHaTHBHAs
U3MEHYMBOCTh. Meio03 W TO0JIOBOM TMpollecC — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. MyTanroHHas u3MeH4uBOCTh. Kiaccudukanuss myTtaiuii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBbIE. HacToTa ¥ NMpUYMHBI MyTaluii. MyTtareHHsie (hakTopBhl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieACTBEHHOM n3MeHunBoct H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenmoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METOHBI TE€HETHKH
YyeJIOBEKa: T'eHEaJOrHYeCKHi, OJIM3HEIOBBIA, IMTOICHETUYECKHH, OMOXMMUYECKHI,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE OIIpEIECIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, I€HOTUIIMPOBAHUE, B TOM YHCIE C IOMOILIBIO
[1IIP-ananu3a. HacnencTBeHHble 3a001eBaHuUs YeI0BEKa: TeHHBIE 00JI€3HH, OOJIE3HU C
HACJIEJICTBEHHON MpPepacnoiokeHHOCTbIO, XpPOMOCOMHbIE 00se3Hu. ComaTuueckue
U TeHepatuBHble MyTanuu. CTBOJOBbIe KieTKH. [IpuHIUIBI 370pOoBOTO 00pasa
KU3HH, TUATHOCTUKH, MPOGUIAKTUKN U JICUCHUSI TeHEeTHYeCcKuX Oosie3ned. Meauko-
F€HETUYECKOE  KOHCYJIbTUPOBAHWE. 3HAUYEHUE  MEIUIMHCKONM  TE€HETUKU B
MPEeIOTBPAIICHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YelloBeKa.

JdeMoHCcTpanuu:

[Toptperst: I'. Mengens, T. Mopran, I'. ne ®@pusz, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBuios.

Tabnuubl U cxeMbl: « MOHOTMOPHUIHOE CKPEIIMBAHUE M €r0 IUTOreHEeTHYeCcKas
OCHOBa», «3aKOH PACIICIUICHUSI U €ro IIUTOT€HETHYECKass OCHOBA», «3aKOH YHUCTOTHI
rameT», «JluruOpugHoe ckpemmBaHue», «lluromornyeckre OCHOBBI JUTHOPUIHOTO
CKpelmuBaHus», «Meio3», «B3auMonencTBUEe aUIeNbHBIX T€HOBY», «l eHeThueckue



KapThl PACTEHWH, >XKMBOTHBIX W 4YeJlOBeKa», «l'eHeTuka mnosa», «3aKOHOMEPHOCTH
HACIIEJOBAaHUsI, CLEIUICHHOTO ¢ TouoM», «KapuoTunbel 4enoBeKka W KUBOTHBIX,
«Bugpsl u3MeHuuBocTH», «MoaudukanMoHHas W3MEHUYMBOCTH», «HacnemnoBanue
pesyc-bakTopay, «['eHeTnka rpynn KpoBu», «MyTallMOHHAs U3MEHYHBOCTb.

O6opynoBanue: MoJenU-anIudKauu  «MOHOTHOPUIHOE  CKpEIIMBAHHEY,
«Hemonunoe  poMuHupoBaHue», «Jurubpumnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MHUKporipenapar «/Ipozodpuna» (Hopma, Mmytanuu (Gopmsl
KPBUIbEB M OKPACKH TeJa), repoapuid «I'opox moceBHOM».

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHass pabora Neo 5. «M3yueHue pe3yIbTaTOB MOHOTHOPUIHOTO H
JTUTUOPUTHOTO CKPEUTUBAHUS Y Ap030(dUIIbl Ha TOTOBBIX MUKPOIIpEnapaTax.

JlabGopaTopHas pabotra Neo 6. «/3ydeHne MOIu(DUKAITMOHHOW H3MEHYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOWY.

JlabopaTtopHas pabota Ne 7. «AHanmu3 MyTanuil y Apo30(duibl Ha TOTOBBIX
MHUKpOIIpenapaTax».

[TpakTnueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuyss Kak Hayka M IIpoLecC. 3apOKJICHHUE CEJIEKUUMU U JOMECTHKALA.
VYyenne H. M. BaBuiioBa o nieHTpax NpOMCXOXKJIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui. LIeHTpbI IPONCXO0KIEHUS JOMAIIHUX KXUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METObl CelIeKUMU. MaccoBbld U MHAWBHUAYaIbHBIA OTOOPHI B
CEJEKIIMM pPAacTeHWd M KUBOTHBIX. OleHKa »>KcTepbepa. bIM3KOpOACTBEHHOE
cKpemuBaHue — uUHOpuAWHT. Yucras nuHus. CKpelIMBAaHUE YUCTHIX JIMHUU.
['erepo3uc, wnu rudpuaHas cwia. HepoacTBEHHOE CKpelMBaHUE — ayTOPUIWHT.
Otpanénnas ruOpuauzanus u e€ ycrnexu. CKycCTBEHHBI MyTareHes3 U MoJdy4yeHue
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHoOTHsT Kak oOTpacib MPOWU3BOJACTBA. [ €HHAas WHXKEHEpUs. OTamsbl
co3ganusi pexomOmHaHTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHxeHepud. KiletouHble KynapTypbl. MHUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUU.
KiloHnpoBaHWe  BBICOKONPOAYKTHUBHBIX  CEJIBCKOXO3SAMCTBEHHBIX  OPraHU3MOB.
Okozoruueckue u atuyeckue npobdieMbl. [MO — reneTudueck MOAUPHUIIMPOBAHHBIC
OpPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpetsr: H. U. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuubl u cxembl: kapra «LleHTpbl TpOHMCXOXKIEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «llopoapl mToOMamHUX >KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzamnus», «Padotel akagemuka M. ®. lBaHoBay,
«Ilomunnougus», «OObeKTbl OuOTEeXHONOTUWY», «KiIeTouHble KyJIbTYphl H
KJIOHUpOBaHKE», « KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJSKH TJIOJ0OB U KOPHEIUIOAOB JUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTenuii, repoapuit «CeabCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Okckypcusi «OCHOBHBIE METOIbI W JIOCTHKEHHUS CEJICKIMW PACTCHHA U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATEIILHBIN
YYacCTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPUIO arpOYHUBEPCHUTETA WM HAYIHOTO
LIEHTpA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeanockuUIKM BOBHUKHOBEHUS 3BOJIOIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPUS
u e€ MecTo B Ouosioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUHU Ha pa3BUTHUE OMOJIOTUU U
JIPYTUX HayK.

CBuzerensctBa  3Bomonud. [lameoHTONOrMYECKHe:  MOCIEA0BATEIBHOCTh
NOSIBJIEHUS BHUJOB B MAaJCOHTOJOTMYECKOM JIETOMHMCH, MEPEXOAHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paziuune GpayH U GJIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Ppa3IU4uus SMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENHbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCexX
OpIraHH3MOB.

OpomonionHass  teopust Y. Jlapeuna. IlpennochbulkM  BO3HUKHOBEHHS
JapBUHM3MaA. JIBWXKyliuMe Cuibl 3BOMIOLIMHM BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OrPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAsT W3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrkymne cuibl ((hakTopbl) SBOJIOUMK BHUJIOB B MpUpoAe. MyTanuOHHBIHA
npolecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lomynsiuoHHbIe BONHBI U JIpeii(h) TeHOB.
N3omaums 1 MArpanus.

EctecTBeHHbII 0TOOp — HampaBiAlmMA  (GakTop 3BoMOHUU. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0AeHHOCT, OpPraHU3MOB Kak pe3ylbTaT 3BoJjitouud. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U UAHOATATITAIIIH.

Bun wu  Bumoob6pazoBanme. Kpurepuum  Buma. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

Makpossomonust.  dopmbl  3BoMOLMU:  pUIIETHYECKas,  AMBEPreHTHasd,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHue oOT Hecnenualu3upoBaHHBIX MpeakoB. I[Iporpeccupyromias
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpersl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuos.



Tabmuibl 1 cxembl: «Pa3Butne opranmdeckoro mupa Ha 3emiie», «3apOIbIIIm
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 60pHOBI 32 CYIIIECTBOBAHUEY,
«EcrectBeHHbIl 0TOOP», «MHOTOOOpa3ue cOpTOB pacTeHui», « MHOrooopasue nopoa
KUBOTHBIX», «llomynsuny», «MyTalMoOHHAsE W3MEHYUBOCTHY», «ApoMOp(O3bD»,
«Mnuoananramumny, «O0mas aerenepauus», «JIBrkyime cuibl sBoonuny», «Kapra-
cxema wmapmpyta myremectBus Y. JlapBuna», «bopnba 3a CyllecTBOBaHHUEY,
«IIpucnocoOneHHOCTh  OpraHu3MoBy»,  «['eorpaduyeckoe  BUI00Opa30OBaHUE,
«IKOJIOTUYECKOE BHI000PA30BAHUE.

O6opynoBaHuE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKu, HAOOp
IJIOJIOB U CEMsTH, KOJUIeKIus «IIpruMephl 3alIUTHBIX MTPUCTIOCOOICHUHN y KUBOTHBIX),
Mojenb «OCHOBHBIC HaIMpaBJICHUS ABOIIOLMNY», O0BEMHas wmojenb «CTpoeHue
TOJIOBHOT'O MO3Tra MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Kouiekius «DopMbl  COXpaHHOCTH
MCKOMAEMBbIX )KMBOTHBIX U PACTEHHI», Moaelb anmukanus «llepekpéct xpomocom»,
BII&KHbIE  mpenaparsl  «Pa3ButHe  HacekoMoro», «Pa3zBuTme  IArymkm»,
Mukponpenapar «Jlpo3odunay (Hopma, MyTaruu GOpMbl KPbUILEB U OKPACKH TeJla).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopatopHas pab6ora Ne 1. «CpaBHeHHUE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

JlabopaTtopHas pabota Ne 2. «OmnucaHue TpUCIOCOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHbIE TIPENCTABICHUS O 3apOXKICHUM KU3HHU. HaydHble THUNOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emMJie: aduoreHe3 v maHcrnepMusi. XuMU4yecKast BOJTIOLIHS.
AOUOTeHHBIN CUHTE3 OPTaHUYECKUX BEIIIECTB u3 HEOPraHUYECKUX.
DKCHEPUMEHTAJIBHOE TOATBEPKICHUE XUMHUYECKON 3BOJIIONMHM. HadalbHblEe 3Tanbl
ouonornyeckor sBomonuu. ['mnoresa PHK-mupa. dopmupoBanue memMOpaHHBIX
CTPYKTYP ¥ BO3HHMKHOBEHHE MPOTOKJIETKU. llepBble KIETKHM W UX 3BOJIOLMSL.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTraHU3MOB.

Pa3eutne xu3Hu Ha 3emie mo 3paMm W nepuoaam. Karapxel. Apxelckas u
nporepo3oiickas opel. [lameo3oiickas 3pa u e€ TEepHOabl: KEeMOPUHCKHIA,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3oiickas »92pa © €€ mNEepuoabl: MAJEOTCHOBBIM, HEOTECHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepuCTUKa KIUMaTa W TEOJIOTUYECKUX TporeccoB. OCHOBHBIE ATambl
ABOJIIONMHM  PACTUTEIBHOTO U JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHHil u
JKUBOTHBIX. [T0osiBIIeHME, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrtema OpPraHMYECKOrO0 MHpa Kak OTpaxeHue dBoJIoUUU. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.



OBOJIOLHMS YeI0BEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTHe mpeacTaBieHUN O
MPOUCXOXKJIEHUU YeNoBeKa. MeTonbl u3ydeHus aHTpornorenesa. CxoacTBa W
pasnuyus 4eloBeKa U )KUBOTHBIX. CHCTEeMaTHUeCKOE MOJI0KEHNE YeJI0OBEKa.

JBrkymue cuiibl (hakTopsl) antponoreHesa. HacnenctBenHas H3MEHUYMBOCTD U
€CTECTBEHHBII 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HHU, U3TOTOBJICHHE OPYIAUN Tpyna,
MBIILJICHUE, PEYb.

OCHOBHBIE CTaIUU M BETBU HBOJIIOIMU YEJIOBEKA: ABCTPAJIOMUTEKH, YeraoBek
ymensii, Yenosek npsamoxoasanui, YenoBek HeaHAEPTAIbCKAN, YeI0BEK pa3yMHBIN.
HaxoJ1k1 uckomaeMbIX OCTaTKOB, BPEMS CYIIECTBOBaHUS, 00JIaCTh paclpOCTPAHEHU,
00BEM rOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUsL.

Yenmoeueckue packl. OCHOBHBIC OOJIBIIIAE PAChl: €BpOTICOUTHAS (€Bpa3niicKas),
HErpo-aBCTpAIONAHas (3KBAaTOpUAIbHASI), MOHIOJIOMAHAS (a3UATCKO-aMEPUKAHCKas).
YepTbl NpUCHIOCOOJIEHHOCTH MPEACTABUTENICH YEIIOBEYECKHX pac K YCIOBUAM
cymectBoBanus. EnuHcTBO yenoBedeckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsl: ®. Penu, JI. Ilacrep, A. W. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «BosHukHOoBeHue ColHEUHON cHUCTeMBbI», «Pa3BuTue
opraHuyeckoro  mupa», «PacturenbHas  kinetka», <« KuBOoTHas  KIETKay,
«IIpokapuornueckass kierka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHMYECKMX YEpT CTPOCHUS YEJIOBEKAa M YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO
yenoBekay, «llpeBHenmmne moan», «lpeBHue monm», «llepBble coBpeMeHHbIE
Toan», «YenoBeyeckue pach».

O6opynoBaHue: MYJISIKHU «IIpoucxoxaeHue YeJI0BEKa (OrocTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHLA), CJIENKA WU
M300pKEHUSI KAMEHHBIX OpyAWid TEepPBOOBITHOTO YEJOBEKa (KaMHU-YOMIEPHI,
pybmiia, ckpebia), TeOXpOHOJIOTrHYecKast Ta0auIa, KOJUIeKIus «DopMbl COXpaHHOCTH
MCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

[Tpaktuueckass padora Ne 1. «M3ydeHue HCKOMAEMBIX OCTAaTKOB PACTCHHUMA U
YKUBOTHBIX B KOJUIEKLIUSIX).

OKCKypcusl «IBOJIIOIUS OPraHUYEcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUYEeCKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJadd M pas3/ielibl KOJIOTMU. MeTOobl 3KOJOTHYECKHUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpeabsl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAsl, MOYBEHHAas,
BHYTPHUOpPTaHU3MEHHASI.

Okonoruueckne  (axropel. Knaccudukammst  skojmornueckux — (HaKTOPOB:
abuoTnyeckue, OMOTHYECKUE U aHTPOIOTeHHbBIC. [leficTBHEe SKOJIOTHYeCKUX (haKTOPOB
Ha OPTraHU3MBbl.



AbGuotrnyeckue (QakTopbl: CBET, TEMIIEpaTypa, BIaXKHOCTb. (dDoTomepuoausm.
[IpucnocoGnenusi  OpraHu3MOB K  JIGUCTBUI0O  aOMOTHYECKUX  (haKTOPOB.
buonornyeckue puTMsI.

buotnueckue ¢akropsl. Buabsl OMOTHYECKUX B3aMMOJECUCTBUI: KOHKYpPEHIIHUS,
XMIIIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapasuTusm, Koomepanus, MYyTyaau3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIn3M.
3HaueHHe OMOTUYECKUX B3aUMOJEHUCTBUN I CYIIECTBOBAHMSI OpPTraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

OKOJOTHYECKHE  XapaKTepUCTHUKU  momynsauud. OCHOBHBIE  TOKa3aTeNu
MOMYJSIUKA: YUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuKa 9UCIEHHOCTH TOIYJISIITUN U €€ PeryJIsiins.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynee, O. ['ekkensb.

Tabmuubr u cxembl: kapta «[Ipupognsie 30HbI 3emuu», «Cpeasl oOUTaHUS
opranuzmoBy», «®Dortonepuoguzm», «llomymnsiun», «3aKOHOMEPHOCTH  poOCTa
YUCJIICHHOCTHU NOMYJISUU UHDY30pUU-TY(henbkny, «IlumieBbie memm.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopatopHas pabota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PACTCHHUM W3
Pa3HBIX MECT OOUTaAHUS».

JlabopatopHas pabotra Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB

KoJIeycay.
[Tpaktnueckas padora Ne 2. «Iloacyér mIOTHOCTH MOMYJSALMA Pa3HBIX BUJIOB
pacTeHU.
Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmiectBOo Opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHJIOBasd,

MPOCTpAaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-nomunantel. CBs3u B
ouoneHose.

Okonoruueckre CcucTeMbl (dkocuctembl). [lonsitTue 00 dKOocucTeMe U
ouoreoneHoze. DyHKIMOHAIbHbIE KOMIOHEHTHl ~ 3KOCHCTEMBI:  IPOAYLEHTHI,
KOHCYMEHTBI, peaylUeHThl. KpyroBopoT BEHIECTB M IOTOK 3HEPrUU B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTembl. [lumeBsie nenu u cetu. OCHOBHBIE
NOKa3aTelIM dSKOCUCTEMBI: Ouomacca, NPOAYKLUMS. ODKOJIOTUYECKUE MHUPAMUIBL:
OPOAYKIIMHM, YHUCJIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHCTEM: YCTOWYUBOCTb,
camoperyJsinus, pa3putue. CyKieccus.

[IpuponHbie SKOCHCTEMBI. DKOCUCTEMBI O3EP U pEK. IKOCUCTEMA XBOMHOIO WIIN
HIMPOKOJUCTBEHHOTO Jieca.

AHTpOIIOTE€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBI. YpO0osKOCUCTEMBI.
buonornyeckoe 1 X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTtop ycTroluuBocTH dKocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.



Yuenue B. U. Bepnanckoro o Ouocdepe. ['panuiibl, coctaB u CTPyKTypa
ouoceprl. Kuboe BemectBo u ero ¢yHkuuu. OcobeHHocTn Ouochepsl Kak
rJ100aJIbHOM HKOCUCTEMBI. [[luHaMuyeckoe paBHOBECHE U oOpaTHas CBs3b B Orochepe.

KpyroBopoThl BelecTB ¥ OHMOr€OXMMHYECKHE IUKIIBI 3JIEMEHTOB (yriiepona,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTtBo B Ouochepe 3eMiau. AHTpONOreHHbIe M3MEHEHUs B Ouocdepe.
['o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocymiectBoBanue npuposl U uyenoBeuecTBa. CoxpaHeHune OuopasHooOpazus
KaKk OCHOBa ycToWumBocTH Ouocdeprl. OcCHOBa paIOHATBHOIO YIPABICHUS
MPUPOAHBIMA PECypcaMy M WX HCIONb30BaHUE. J[OCTMKeHHs OMOJIOTMH W OXpaHa
TIPUPOJIBL.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxembl: «[lumesbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmectBay, «llemu nuTaHus», «IKOJOTUYECKAs] MHUPAMUTIAY,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOMHOTO Jiecay, «buoiieno3 Bogoémay, « ArporieHosy, «[I[puMepHbie aHTPOTIOTEHHBIE
BO3JICUCTBUSI HA TPUPOAY», «BakHeWIne WCTOYHMKH 3arpsi3HEHUS BO3JIyXa H
IPYHTOBBIX BOI», «llouBa — BakHeWmas cocraBisitomas ouocdepb», «DakTopsl
nerpaganuu nouB», «llapHuxoBwiii  3ddexT», «DakTopsl  PATUOAKTHUBHOTO
3arpsisHeHHst  Ouochepr», «O6mas crTpykrypa Ouocdeps», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouocdepsi», «KpyroBopoT yriepona B
ouocdepe», «KKpyroBopot azoTa B mpupoie».

O6opynoBaHue: Mojelb-anIuIMKaus «TunuuHble OHOIEHO3bI», TepOapuid
«PactutenbHble cooOIIecTBay, Koyuiekiuu «buonenos», «Bpenutenu BaKHEHUIINX
CEILCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapuu U KOJUICKIIUM PACTEHUM U KUBOTHBIX,
MPUHAICKAIINE K Pa3HBIM AKOJOTHYECKUM TPYIIaM OJHOTO Buaa, KpacHas kHUTa
Poccuiickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.

IDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  ITPOTPAMMBI  IIO
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

Cormacuo ®I'OC COQO, ycranaBnmuBaroTCa TpeOOBaHUA K pe3yjbTaTam
OCBOCHHMSI 00YUAIOIIUMHUCS MPOTPAMM CPEIHETo 001Iero 00pa3oBaHUs: JIMYHOCTHBIM,
MeTarpeAMETHBIM U TTPEAMETHBIM.

JIMYHOCTHBIE PE3YJBbBTATBI

B cTpykType JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS TMpeaMera «bHOoIoTHs»
BBIJICJICHBI CJIEAYIOIIUE COCTaBIJISIIONINE: OCO3HAHHME OOYYaIOIMMUCA POCCUMCKOMN
IPKIAHCKON MJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, HAIMYNE MOTUBALIMKM K OOYYEHHIO OMOJIOTHH, 11eJIEHANPaBICHHOE



pa3BUTHE BHYTPEHHUX YOCKICHHWA TUYHOCTA HA OCHOBE KITFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIUA pa3BUTHS OMOJIOTHYECKOTO 3HAHHSA, TOTOBHOCTh H
CIIOCOOHOCTh O0YYarONIUXCSl PYKOBOJCTBOBATHCS B CBOCH JIESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, MPUCYIIUMH CHCTEME OHOJIOTHYECKOro 0Opa30oBaHUS,
HaJM4Yue IKOJOTHYECKOTO MPAaBOCO3HAHUSI, CIIOCOOHOCTH CTaBHUTh IICJIM U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4YHOCTHBIE pE3yJbTaThl OCBOCHUS mpeaMera «buosiorus» HOCTUTaloTCs B
€IUHCTBE Y4YEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUUCKUMH COIIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU M JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, TPUHSATHIMU B OOINECTBE MpaBWIaMU U HOPMaMU
MOBEJCHUSI M CIOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHWS, CAaMOBOCIHTAHHUS U
caMOpa3BUTHS, PA3BUTHS BHYTPEHHEN MO3UIIMU TUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W MPaBOMOPSAKY, YEJIOBEKY TpyJa WU CTApPIIEMYy IOKOJEHUIO, B3aMMHOIO
YBOKCHHS, OEpPeKHOTO OTHOIIEHHUS K KyJIbTYPHOMY HACICAUI0 MW TPATUIIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoja Pocculickonn denepanuu, TPUPOJE U OKPYKAIOMICH
cpexne.

JInyHOCTHBIE pPe3ybTaThl OCBOCHMS y4eOHOro mpeamera «bruonorusy MOKHBI
OTpaXXaTh TOTOBHOCTh M  CIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TO3MIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTAIlMH,  TO3UTHUBHBIX  BHYTPEHHUX  YOCXKJCHUH,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUICKOTO OOIIEeCTBA, PACIHIMPEHHE >KU3HEHHOTO
OMbITA M ONbITA JEATEILHOCTU B MPOIECCE peaqu3ali OCHOBHBIX HaIlpaBJICHHI
BOCIIUTATEIHLHOMN JEATEIHbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIMU OOYYalOIIEeTroCsi KaK aKTUBHOTO W
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IIpaB M 00S3aHHOCTEH, YBOXKCHUE 3aKOHA U
MIPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM JEATEIBHOCTH IPH CO3JTaHUU YUCOHBIX
MIPOCKTOB, peNIeHHH YYCOHBIX M  TO3HABATCNBHBIX  3a7a4, BBINOJHCHHUH
OMOJIOTHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OMPEJICSATh COOCTBEHHYIO IMO3HUIIMIO TI0 OTHOIICHHUIO K SBJICHUSM
COBPEMEHHOM KWU3HU U 0OBICHSTH €€

YMEHHUE YYUTHIBaTh B CBOMX JCHCTBHUSIX HEOOXOIWMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCXKICHUSMH, KYJbTYPHBIMU I[EHHOCTAMH U
COIIMAJIBHBIM TT0JI0KCHUEM;

TOTOBHOCTh K COTPYITHHUYECTBY B MIPOIIECCE COBMECTHOI'O BBIMOJHEHUS YUCOHBIX,
MO3HABATEJBbHBIX W HCCIEAOBATEIBCKUX 3a/1ad, YBaKUTEIBHOTO OTHOIICHUS K
MHEHHUIO ONIMOHEHTOB TPU OOCYXJCHUU CIOPHBIX BOMPOCOB OHOJIOTHYECKOTrO
CoACPIKaHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIMTAHMA:



c(hOpPMHUPOBAHHOCTh POCCHUMCKON TPakIaHCKOW WIEHTUYHOCTH, MATPUOTHU3MA,
YBaKE€HUS K CBOEMY HAapOAyY, YyBCTBAa OTBETCTBEHHOCTH Iepell PonnHoM, ropnoctu 3a
CBOM KpaH, CBOXO PoauHy, CBOW S3BIK WM KYyJbTYpy, IMPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACHEAUI0 M MaMSATHUKAM MPHUPOIBI,
JTOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUNUCKHUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHUE
OMOJIOTMH, TOHUMaHUs 3HAYCHUS] OMOJIOTUM B MO3HAHUU 3aKOHOB MPUPObI, B KU3HU
YEJIOBEKa M COBPEMEHHOTO 00IIEeCTBa;

ujelHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIIAM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOIO MPUHATHS LICHHOCTEN CEMENHOM KM3HU B COOTBETCTBUH C TPATULIUSAMU
Hapo0B Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHHUE IMOIMOHATBLHOTO BO3CHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢u3uveckoro BocMUTaHHUA, (OPMHPOBAHMS KYJLTYPbl 310POBbSI H
IMOIMOHAJILHOI0 0JIaronoJay4ns:

MOHMMAaHHUE W Pealn3alys 3I0POBOr0 W 0e30MmacHoro odpasa Ku3HH (370pOBOE
MUTaHue, COOJIIOICHNE TUTUEHWYECKUX MPABUI U HOPM, COAIaHCUPOBAHHBIN PEXKUM
3aHATHM W OTAbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), OEpEXHOrO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY H
MICUXUYECKOMY 370POBbIO;

MOHMMAaHWE IIEHHOCTH TMpaBWI HUHAUBUAYAIBHOTO U  KOJUIEKTHBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJICACTBUH M HENPUATUS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPy, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTb K AaKTHBHOW JEATEIIBHOCTA TEXHOJIOTHYECKOW U COLMAJIbHOU
HAIPaBJICHHOCTHU, CHOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;



UHTEpEC K pa3indHbiM chepam mpodecCHOHANBHON IeSITEIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIieii mpodeccuu U peaan30BbIBaTH COOCTBCHHBIC
’KM3HEHHBIC IITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30BaHHIO Ha
IPOTSHKEHUH BCEH JKU3HM;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

9KOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJC KaK UCTOYHHUKY YKH3IHH
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHUE YPOBHS  DKOJOTHYECKOW KYJIBTYpbl: TMPHOOPETEHHE  OIbITa
IUTAHUPOBAHMS MIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCICACTBUI I OKPYKaOIICH
Cpenbl;

OCO3HAaHHUE TJI00AJIBHOTO XapakTepa SKOJOTMYSCKHX MNpo0ieM U myTedl ux
PEIICHHMS;

CIIOCOOHOCTH MCIIOJIb30BaTh MPUOOPETACMbIC MPU U3YUCHUN OMOJIOTUN 3HAHUS U
YMEHHS  TNPH  PEHICHHH  [poOsieM,  CBSA3aHHBIX  C  PalMOHAJbHBIM
IPUPOOIIOIL30BaHHEM (COOTIOICHUE TIPAaBUJI TIOBEICHHS B IIPUPO/IC, HAIPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B 9KOCHUCTEMaX, OXPaHy BUOB, SKOCUCTEM, OHMOCHEpHI);

aKTUBHOC HENPHUATHE JICHCTBHM, MPUHOCAIINX BPEA OKPYKAIOMICH HMPUPOIHOM
cpeie, YMEHHE MPOTHO3UPOBaTh HEOIArOMPHUATHBIC SKOJOTHYCCKHE IOCICACTBUSA
NpeANPUHIMAEMBIX JICHCTBUH U TPEAOTBPAIIATh UX;

HAJIMYME Pa3BUTOrO DKOJOTHYECKOTO MBIILICHHS, SKOJOTHYECKON KYIbTYPHI,
OIBITA JAESITEIBHOCTH KOJIOTHYECKON HAIPaBICHHOCTH, YMEHHS PYKOBOICTBOBATHCS
UMH B [MO3HABATEIbHON, KOMMYHUKATHBHOM M COIMAILHOM MPAaKTHKE, TOTOBHOCTH K
YYaCTHIO B MTPAKTHUYCCKON JAEITEIBHOCTH DKOJOTHUYECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

C(OPMHPOBAHHOCTh ~ MHUPOBO33PCHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH M OOIIECTBEHHON NPAaKTUKHA, OCHOBAHHOIO Ha JHAjore
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOCTO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpPILICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOW KYJbTYPbl KaK CpeICTBa
B3aMMOJICHCTBHSI MEXTy JFOJABMHU U TIO3HAHUS MHPA,

NOHMMaHWe crenudukr OWONOTMHM Kak HayKH, OCO3HaHHS €€ poJu B
(OpMHUpPOBAaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
npeCTaBiaCHUsS 00 OKpYXarollleM MHpPEe KaK O €IUHCTBE MPUPOIBI, YeOBeKa M
oOIiecTBa, B IIO3HAHWUH TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHH MPOoOIIeM
COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHON IHBUIIM3ALINN:
o0ecleyeHnss HOBOTO YPOBHS Ppa3BUTHS MEIWIMHBI, CO3JaHHE IIE€PCIEKTHBHBIX
OMOTEXHOJIOT i, CIIOCOOHBIX PelIaTh PECYpPCHBIE MPOOIEMBI Pa3BUTHS YE€I0BEUYECTBA,
IOMCKa MyTed BBIXOJA M3 TJI00AIBHBIX JKOJOTMYECKHX MPOOIEeM M 00ecredeHus
nepexoaa K yCTOHYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY HMCIIOJIB30BAHUIO MPHPOTHBIX
pecypcoB 1 (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB JKU3HU;



3aMHTEPECOBAHHOCTh B  TOJIyYCHHWW OHWOJOTHYCCKUX 3HAHUH B  IEISIX
MOBBIIICHUS OOMIEH KYJIbTYphI, €CTECTBEHHO-HAYYHOH I'PAaMOTHOCTH, KaK COCTaBHOM
JacTH (PYHKIMOHAIBHON TPAMOTHOCTH O0YYaromuxcs, GOPMUPYEMOU MPU U3YICHHUH
OHOJIOTHH,

MOHUMAaHUE CYITHOCTH METOIOB IIO3HAHMS, HCIIOIB3YEMBIX B €CTCCTBECHHBIX
HayKax, CIIOCOOHOCTH MCITOJIH30BaTh MOJIydacMbIe 3HAHUS TSI aHAJIA3a ¥ O0BSICHEHUS
SIBJICHHHA OKPYKAIOMIEro MUpPA M MPOUCXOMSIINX B HEM M3MEHCHUH, YMCHUE JeiaTh
00OCHOBaHHBIC 3aKJIIOUCHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMCIOIIUXCS JTaHHBIX C
IEJTBIO ITOTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIIOJIL30BAaTh OMOJIOTMYECKHUE 3HAHUA A
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

OCO3HAaHWE IIEHHOCTH HAyYHOW JEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOSKTHYIO M HCCIICA0BATEIBCKYIO ICATCIbHOCTD HHINBHIYAIbHO H B TPYIIIIC;

TOTOBHOCTh ¥ CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHHMIO U
caM000pa30BaHUI0, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHMH 1O OWOJIOTHMH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yNbTaThl OCBOEHUS ydeOHOro rmnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe 11 (OPMHPOBAHUS MHPOBO33PCHHS  OOYYarOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIpPEAMETHbIE) OOIICHAYYHBIC IIOHATHS, OTpaKaroIIue
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEHU(PUKY METOJ0B IIO3HAHUS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHsl, SBJIECHUE, MpPOIlece,
CHUCTEeMa, HAay4yHbIH (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHS,
ucclieIoBaHue, HaOII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCATbHBIC
yueOHbIe  JIeiicTBUsA  (MTO3HABaTENIbHbIC, KOMMYHUKATHUBHBIE, PETYISTHUBHBIC),
obecnieunBaroniye ¢GopmupoBaHue (GYHKIIMOHATBHON TPaMOTHOCTH W COLIMAIBHOM
KOMIETEHIIUU 00y4arolUXCcsl, CIOCOOHOCTh 00YUYarOIIUXCSl UCTIOJIb30BATh OCBOCHHBIC
MEXKIMCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS W YHUBEpPCAIbHBIC Y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOEHHUSI MPOTPAMMBI  CPEIHETO  OOIIEro
o0pa3oBaHus JIODKHBI OTPakKaTh:

OBJaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH MMO3HABATEILHBIMU NeHCTBUSAAIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITEJILHO dbopmynupoBaTh  H aKTyaJMu3upOBaTh npo0diemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BaTh IMPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cCUHTE3a, CpaBHEHUS, KiIacCHU(PUKALHUU, 000OIIEHUS), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUM (BBIIEIATh MX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHITHUSIMM ),



ONpEAeNATh LENH JEeATENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS JJIA OObSICHEHHUS (PaKTOB U SIBICHUH
YKUBOW TIPUPOJBL;

CTPOUTH JIOTUYECKUE paACCYXKJEHUS (UHIYKTUBHBIC, JEAYKTHUBHBIC, II0
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYMs] B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATh CXEMHO-MOJIEJIbHBIE CPENICTBA IS MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOLICHUH B U3Yy4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TakKke
IPOTUBOPEUYHI Pa3HOTO pPOJAa, BBIABICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
UCTOYHUKAX;

pa3palaTheiBaTh IUIAaH pEIICHUS MPOOJEeMbl C y4€TOM aHalu3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUSAX PEAIbHOTO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJa/IETh HABbIKAMHU Y4E€OHO-HCCIIEAOBATEIbCKON U MPOEKTHOM NEeATENbHOCTH,
HAaBBIKAMM  pa3pelieHuss  MpoOJjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TOHCKY METOAOB PEHICHHUS MPAKTUYCCKUX 3a/1ay, MPUMEHEHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

MCTIONIb30BaTh PA3IMYHBIC BUJBI JESATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpPIpETAIHH, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B yUCOHBIX CUTYAIUAX, B TOM
YHCIIe IPU CO3TaHUH YUOHBIX U COIIMAIBHBIX TIPOEKTOB;

dbopMHpOBaTh HAYYHBIM TUI MBIIUICHUS, BJIAJ€Th HAYYHOW TEPMUHOJIOTUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh W (QopMyIHpOBaTH COOCTBEHHbIE 3aJaul B 00pa3oBaTENbHOMN
NeSITEIbBHOCTH U )KU3HEHHBIX CUTYalUIX;

BBISIBJISITH NPUUMHHO-CJICICTBEHHBIE CBA3M U  aKTyaJU3UpoOBaTh 3ajauy,
BBIIBUTaTh TUIIOTE3y €€ pellleHusl, HaXOJAUTh apryMEHTHI JJIsl JOKa3aTelIbCTBA CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIIM3UPOBATh MOJyUYEHHBIE B XO/€ PEIICHUS 3a/1a4ll PE3YJIbTaThl, KpUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LI€JICHANPABICHHBIM MOUCK MEepeHoca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHUS B I[IO3HABATENIbHYI0O U MPAKTHUYECKYIO 001acTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;



BBIJIBUTaTh HOBBIC WJCH, MpeIJiaraTh OPUTHHAIBHBIC TMOAXOABl M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pa6oTa ¢ uHpoOpMAaIHeEii:

OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHGpOpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAay4YHO-MIOMYJSIPHOW  JUTepaType, OHOJIOTMUECKUX  CIOBapsiX H
CIIPaBOYHMKAX, KOMIBIOTEpHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIu3UpOBaTh
MHOOPMAIUIO PA3TMYHBIX BUIOB U (OPM IPEICTaBIICHUS, KPUTUYECKU OLIEHUBATh €€
JIOCTOBEPHOCTH ¥ HEIIPOTHBOPEUNBOCTE;

GbopMyIMpOBaTh 3aMPOChl M MPUMEHSATH Pa3IMYHBIE METOMABI MPHU TOUCKE H
otOope Omosiormueckoir WH(POpMAINUK, HEOOXOMUMOW ISl BBIMOTHEHHUS YUeOHBIX
3amay;

npuoOpeTaTh OMBIT  HCIOJB30BaHHUS  WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HCIOJB30BAaHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpPATh  ONTUMANBHYIO  (QOopMy  MpEACTaBICHUS
Ounonornyeckor MHPopManuu (CxeMbl, TpaduKku, TUarpaMmbl, TaOJUIbl, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KauecTBE CpeACTBa Tpu pabore ¢
Ouonornyeckod  uH(OpMaIuEn: NPUMEHITh  XUMHYECKue, (U3MYEeCKue U
MaTeMaTU4YeCKhe 3HAKH M CHUMBOJBI, (OpMyJbl, aO0peBUATypy, HOMEHKJIATYpY,
UCTIONIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH,

BJIAJICTh HaBBIKAMH PACIO3HABAHMS W 3aIUTHI HHGOpMAIHH, HHHOPMAITMOHHON
0€30MacHOCTH JJUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHKAIIUN BO BCeX cdepax KU3HU, aKTUBHO Y4aCTBOBAThH B
Uanore WM JUCKYCCHMM TIO CYIIECTBY oOCyxkmaaemMoil Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEJIBHO BBITIOJHEHHUS TMpeaiaracMou
3aJlayd, YYUTHIBATH WHTEPEChl U COIJIACOBAHHOCTH TMO3WIUN JNPYTUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHBIE CpENCTBa OOIICHMs, TOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYaIlui, YMETh
CMSITYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMH CIIOCOOAMU OOIICHUS W B3aUMOJICUCTBHS, IMMOHUMATh
HaMEepEeHUS APYTHX JIFOJCH, TIPOSBIIATh YBAKUTEILHOE OTHOIICHHE K COOCCETHUKY U B
KOPPEKTHOU GopMme hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eSITeJIbHOCTh:

MOHMUMAaTh W WCIOJIb30BaTh NPEHMYIECTBA KOMAHIHOW W WHAMBUIYaTbHON
paboOThI TIPU PENICHUH OMOJOTUYECKON MpoOJeMbl, 000CHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBHS TIPU PENICHUH YIeOHOU 3a/1a4u;



BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX MACHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh  LEJIM  COBMECTHOM  JEATENIIbHOCTH,  OpPraHW30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSL IO €€ JIOCTMKEHHUIO: COCTaBJISITh IUIaH JICWCTBUU,
pacmpenenarbh poiad ¢ Y4ETOM MHEHUHW YYacTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KaueCTBO CBOErO BKJAJa M KaXXIOTO0 y4aCTHHKA KOMaHIbl B OOLIUI
pPE3yNbTAT [0 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHWBAaTh MAECU C IMO3MIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh  MO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B  Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJ1ajIeHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranu3anms:

HCITI0JIb30BaTh OMOJIOTUYECKUE 3HAHMS JIJISl BBISIBJICHUSI TIPOOJIEM U UX pELICHUs
B KU3HEHHBIX M YYCOHBIX CUTYaIIMSIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU 11E€JIEBbIE U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JEHCTBUAX U IOCTYIIKax II0 OTHOUIECHUIO K JXUBOW INPUPOLE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLUECTBJISATh IIO3HABATEIBHYIO JCATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4d B 0Opa3oBaTEIbHOM
JESITETbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENILHO COCTABJISTH IUIAH PEIICHUS MPOOJIEMBbl ¢ YUYETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacuMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIIMPOKOHN IPYIUIIUN B PA3HBIX
00JacTsIX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOM 00pa30BATENbHBIN W KYJIbTYpPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIAJI€Th HABBIKAMU MO3HABATEIbHOU pe(dIEeKCHH KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUM U MBICIIMTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BATh
npuémbl pedaeKCun sl OLICHKU CUTYalluH, BHIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PHUCKA M CBOCBPEMEHHO MPUHUMATh pEIICHUS MO0 UX
CHIDKEHHIO;

IIPUHUMATh MOTMBBI M apryMEHTBl JPYTHX TMpPU aHajdnu3€ pe3yJIbTaToOB
NEATEIbHOCTH;



3) npunsiTHe ceds U APYrux:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBl M AapryMEHTBl JPYTUX TMpU aHAIU3€ pPe3yJbTaTOB
NeSTEeIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHsbIe pe3ynpTaThl ocBoeHUs IporpaMMbl COO o 6uoaoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT cHElU(pUUECKUe i1 y4eOHOro npeamera «buosiorus» HaydHbIE
3HAaHUS, YMEHHUA U CIOCOOBI JEHCTBUI 1O OCBOEHHUIO, HUHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWUW, BHJIbI JIESITEIIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B pa3JIMYHBIX Y4YEOHBIX CHUTyalUsiX, & TakKe B pEabHbBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Ouonorueil. B mnporpamMme mnpeaMeTHble
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yibTaThl OCBOEHUs ydeOHoro mpeamera «buomnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUI O MECTE W POJIM OMOJIOTMH B CHUCTEME HAYyYHOTO
3HaHUSl €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTHUHBI MHpa U Hay4YHOTO MHPOBO33PEHMS, O BKJIAJIE POCCHUMCKUX U 3apyOe’KHBIX
yUEHBIX-OMOJIOTOB B pa3BUTUE OMOJOTUH, QYHKIIMOHAJIBLHOW I'PAMOTHOCTU YEJIOBEKA
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COJIEPKaHNE OMOJIOTUYECKIUX TEPMUHOB U TIOHATUMN: KU3HB,
KJIeTKa, OpraHu3M, Metabonu3M (OOMEH BEIIECTB M MPEBpAIllEHUE JHEPTUM),
roMeoctas  (caMmoperyssiusi), ypOBHEBas  OpraHu3aius  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIIHUS), HACIAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE U3Jaratb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XpPOMOCOMHas,
MyTAallMOHHAsI, HEHTPAJIbHAs JOTMa MOJIEKYJISIpHON Ouonorun), 3akonsl (I'. Menaens,
T. Moprana, H. WM. BaBunoBa) u yuyeHus (0 LEHTpax MHOrooOpasusi H
MPOUCXOXKJIEHUS KyJIbTYpHBIX pacTteHuil H. M. BaBuioBa), onpeaenars rpaHulibl UX
IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIIQJIETh METOJaMH HAYYHOI'O IMO3HAHUS B OMOJIOTHHU: HAOIIOJIEHUE U
ONMCAHHWE >KUBBIX CHCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus W NPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIABI)KEHUE THIOTE3bI, BBISBICHUE 3aBUCHUMOCTH
MEXIYy HCCIEeIyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJYYCHHBIX pPE3yJbTaTOB,
UCITOJIb30BAHHBIX HAYYHBIX MOHATUM, TEOPUI U 3aKOHOB, YMEHHUE JI€JaTh BBIBOJIbI HA
OCHOBAHMH TOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKKM BHPYCOB, KJIETOK IMPOKAPUOT U
9YKapHoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAIICHUS JHEPTHMU B KIETKE, (POTOCHUHTE3A,



IUTACTUYECKOTO W HHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS,  PA3MHOXEHHUS,  HWHAMBUAYaJbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE TMPUMEHSTh MOJYYEHHBbIE 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTMYECKUX
MPOLIECCOB M SIBIICHUM, Uil MPUHATUS TPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOU
XKU3HH C 1eNblo  oOecriedeHusi O€30MacHOCTU CBOErO 3/I0POBbSI U 3JI0POBbS
OKPYXAaIOIUX JIOJEH, COOMI0IEHN HOPM TI'PaMOTHOTO TMOBEJCHUS B OKPY’KaOIIeH
IPUPOAHOW Cpene, TMOHMMaHWEe HEOOXOIUMOCTH WCIOJIb30BAHMS JOCTHKCHUN
COBPEMEHHOU ononoruu u OMOTEXHOJIOTUH TUTSI PaIMOHAIEHOTO
MIPUPOOTIOIH30BAHNS,

YMEHUE peIiaTh MIEMEHTAPHbBIC TCHETHYECKUE 3a/1a4i Ha MOHO- U IUTHOPUTHOE
CKpEIllMBaHUE, CLEIUICHHOE HACIeJI0BaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMSI PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJHATh JabopaTOpHble M TMpaKkTUYeCKue paboThl, COOIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OLIEHUBaTh W  HHTEPIPETHPOBATH  HUH(POPMAIIUIO
OMOJIOTUYECKOTO COICpKaHus, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX
HMCTOYHUKOB (CpelicTBa MaccoBOM HHGPOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepualbl),
TUYECKUE AaCMHEeKThl COBPEMEHHBIX UCCJIEIOBaHU B OHOJOTHMH, MEAUIINHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001Ias
OroIornYecKyo HHGOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITOJIH30BATh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ybTaThl OCBOEHUA ydeOHOro mnpenmera «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUH O MECTE W POJIM OWOJIOTHMH B CHCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apyOe’KHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAILHON IPaMOTHOCTH YeJIOBEKa
JUTSL pEIIeHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEpKAHUE OMOJIOTHYECKUX TEPMUHOB U TIOHSTHIA: BUI,
NOMYJSAKA, TEHO(MOHJ, OHBOJIONUS, JBIKYIIHME CUIbl ((aKTOPhI) HSBOJIOINH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPHI,
AKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTHI, PEAYICHTHI, [ICTIH IMUTAHUS, YKOJOTHICCKas
nupamuia, buoreoieHo3, ouocdepa;

YMEHUE M3JIarath OHOJIOTHYECKHE TeopuH (dBorornonHas Teopus Y. J[apBuHna,
CUHTCTHUYECKAsT TEOPHS DBOJIIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOBIIIIEBOTO
cxoactBa K. M. bapa, yepenoBanus riiaBHbIX HampaBJIeHUN U yTel 3Bosonuu A. H.
CesepuoBa, yuenusi o o6uochepe B. M. Bepnaackoro), ompenensiTb TpaHHUIbI HX
MPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TMO3HAaHUS B OMOJIOTWM: HAOIIOJICHUE U
OMHMCAHKWE KUBBIX CHCTEM, NPOIECCOB W SIBJICHWH, OpraHu3alis U TPOBEICHUE



OMOJIOTMYECKOT0 3KCIEPUMEHTA, BBIJIBM)KEHUE THUIIOTE3bI, BBISIBJIEHUE 3aBUCUMOCTH
MEXIy HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJIYYEHHBIX pPE3YyJIbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX NOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJbI HA
OCHOBAHUM MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIJIEIATh CYLIECTBEHHbIE MPU3HAKU CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB:  BUJAOB, NOMYJALMHA, MNPOAYLEHTOB, KOHCYMEHTOB, PEIYyLICHTOB,
OMOTreoLEHO30B M  DKOCHCTEM, OCOOEHHOCTHM IPOLECCOB:  HACJIEACTBEHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOTO OTOOpa, BUA000pa3OBaHUs, MPUCIIOCOOICHHOCTH
OpPraHM3MOB, JIEUCTBUS IKOJOTUUECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIECTB
Y MTIOTOKA PHEPTUU B 3KOCHCTEMAX, AaHTPOIIOINE€HHBIX U3MEHEHUI B 3KOCHCTEMAX CBOEH
MECTHOCTH, KPYyTOBOPOTa BEIIECTB M OMOT€OXMMHUUYECKUX ITUKIOB B Onochepe;

YMEHHE NPUMEHATh TIOJTYYCHHbIC 3HAHUA NS OOBICHEHUS OWOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, I NPHUHATUSA NPAKTHYECKUX PEIICHWA B IOBCEIHEBHOU
KU3HU C Lenblo oOecredeHus OE€30MaCHOCTH CBOETO 3/10pOBbS U 3/10pPOBbS
OKPY’KaIOILKX JIIO/IeH, COOMIOAEHHUSI HOPM T'PaMOTHOIO IMOBEIEHHUS B OKpY’Karollen
OPUPOJHON cpele, NOHMMaHue HEOOXOJUMOCTH HCIOJIb30BAHUS  JIOCTHIKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHME peIllaTh 3JeMEHTapHble OMOJOTMYECKHE 3a/ladM, COCTaBISATh CXEMBI
NepEeHOCca BEIIECTB U 3HEPTUU B HIKOCUCTEMAX (LIETIN MTUTaHUS);

YMEHHME BBINOJHATh JA0OpATOpHbIE M NPAKTHYECKHUE pPaOOThI, COOIIOIAThH
npasuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KpPUTUYECKH OLEHHUBaTh M  HUHTEPHPETUPOBATH  MH(MOPMAIHUIO
OMOJIOTMYECKOT0 COAEPKaHU, BKIIOYAIOLIYIO [ICEBJIOHAYYHbIE 3HAHUS U3 PA3THYHBIX
MCTOYHHUKOB (CpelIcTBAa MAaccOBOM MH(pOPMALMK, HAYYHO-TOIYJISIPHbIE MaTepualbl),
paccMaTpuBaTh  TJOOANbHBIE  JKOJOTUYECKHE  MPOOJEeMbl  COBPEMEHHOCTH,
(bopMHpPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3ULIUIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE TUCHbMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
OMOJIOrMYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne  HammeHoBaHMe pa3jesioB Kontpoan IIpaktnu (umdpossie)
/0 ¥ TeM MPOrpamMMbl Bcero bHbBIE ecKue o0pa3oBaTe/ibHbIE
padorel  padoTHI pecypcsl
bu6mmorexa [IOK
1 Buonorus kak Hayka 2 0 0.5 https://m.edsoo.ru/7f41c2

92

2 JKuBbIe CUCTEMEI U HX 1 0 0 bu6nmoreka [JOK


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHu3anus

XUMHUYECKHUH COCTaB U

CTPOCHUE KIICTKH

KuzuenestenbHOCTh

KIJIICTKH

Pa3smHoxeHue u

MHAUBUAYAJIbHOE pa3BUTHE )

OpraHu3MOB

HacnencTBeHHOCTD U

W3MEHYHUBOCTh
OpraHU3MOB

Cenexuus opraHu3MoB.

OCHOBBI OUOTEXHOJIOTUHU

PesepBHOoe Bpems

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

11 KJIACC

HanmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

Ne
n/n

DBOITIOIMOHHAS
ounoJiorus

Bo3uukHOBeHUE U
pa3BUTHE )KU3HU Ha
3emiie

Opranusmsl 1
OKpYyXKarolas cpesa

Coo0O1ecTBa u
JKOJIOTUYECKUE
CUCTEMBI

Pe3epBHOE Bpems

34

KoanuyecTBo 4acoB

Bcero

KonTposbHbI
e padoTsI

1.5

IIpakTHyec
KHe
padoTbI

0.5

https://m.edsoo.ru/7f41¢2
92

bubmuoreka [JOK
https://m.edsoo.ru/7f41c2
92

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c2
92

bubmuorexa [JOK
https://m.edsoo.ru/7f41c2
92

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c2
92

bubmuorexa [JOK
https://m.edsoo.ru/7{f41c2
92

bubmuorexa [JOK
https://m.edsoo.ru/7f41c2
92

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6anoreka LIOK
https://m.edsoo.ru/7141
cc74

bu6anoreka LIOK
https://m.edsoo.ru/7f41
cc74

but6mmorekxa [IOK
https://m.edsoo.ru/7f41
cc74

but6mmorekxa [IOK
https://m.edsoo.ru/7f41
cc74

bu6nunorexa LIOK
https://m.edsoo.ru/7f41



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

buoiiorus B cucreme Hayk

MetoIbl TO3HAHUS KUBOU
npupoasbl. [IpakTuueckas
paborta Ne 1
«Hcmonp3oBanne
Pa3IUYHBIX METOJIOB MPH
W3y4EeHUN OMOJIOTHUECKUX
00BEKTOBY

buonornyeckne CHCTEMEL,
MIPOIIECCHI U UX U3YyUYCHUE

XUMHYECKUHN COCTaB
KJIeTku. Boma n
MUHEPAIBHBIE COJIA

benku. Cocras u cTpoeHue
0enKoB

DepMeHTBI —
OMoJIOTHYECKIE
KaTaJIn3aTOPHI.
JlaGopaTtopnast pabota Ne 1

34

Bcero

KoaudecTBO 9acoB

KoHTpoJibHBI
e padoThbl

cc74

2.5

IIpakTHyec
KHe
padoThI

0.5

0.5

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTeibH
bIe pecypchl

Bubmnoreka
IHOK
https://m.edsoo.ru/
863e¢6122
https://m.edsoo.ru/
863e632a

bubmnoreka
HOK
https://m.edsoo.ru/
863e6122

bubnuoreka
HOK
https://m.edsoo.ru/
863e6564
bubauoreka
HOK
https://m.edsoo.ru/
863e674¢
bubnuoreka
1HOK
https://m.edsoo.ru/
863e6b72
bubanoreka
1HOK
https://m.edsoo.ru/
863e6b72



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

«3y4yenue
KaTaJUTUYECKON
AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMusIa3bl WIK
KaTaJasbl)»

VYrnesoasl. JInnuael

HyxenHoBbIE KHCIIOTBHI.
ATO

Hctopus u MmeToasl
W3Yy4YEHUS KIIETKH.
Knerounas teopus

Knerka kak nenoctHas
JKUBasl CHCTeMa

Crpoenue
AYKAPUOTUYECKOHN KIIETKH.
JlabopaTtopHnas pabota Ne 2
«3yueHue cTpoeHus
KJIETOK pPacTeHHIA,
YKUBOTHBIX, TPUOOB U
OakTepuii o
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTTUCAHUE»

OO0OMeH BeIIeCTB UIIH
MeTab0IH3M

®dotocunTe3. XEeMOCHHTE3

DHepreTudeckuii oOMeH

JKU3HEHHBIN UK KIETKH.
Jlenenue kneTku. MuTos.

0.5

0.5

Bbubmnoreka
HOK
https://m.edsoo.ru/
863¢6870
bubnuoreka
1HOK
https://m.edsoo.ru/
863e6d5c¢
bubnnoreka
1HOK
https://m.edsoo.ru/
863¢e6¢88

Bubmnoreka
1HOK
https://m.edsoo.ru/
863e6ff0
https://m.edsoo.ru/
863e716¢

bubmnoreka
1HOK
https://m.edsoo.ru/
863e766¢
bubnnoreka
1HOK
https://m.edsoo.ru/
863¢7¢98
bubanoreka
IIOK
https://m.edsoo.ru/
863e7aae
bubnnoreka
1HOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

16

17

18

19

20

21

22

23

24

JlaGopaTtopHnast pabota Ne 3
«Habnronenne MuTo3a B
KJIETKaX KOHYMKa KOPEeIKa
JIYKa Ha 'OTOBBIX
MUKpOTIpenaparax

Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpaucasus — OUOCHHTE3
Oenka

Hexnerounsie hopmbl
KHU3HH — BUPYCHI

DopMBI pa3MHOKEHUS
OpraHu3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.
Ormo10TBOpPEHHE.
JlaGopaTtopHnast pabota Ne 4
«M3yueHue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpenaparax»»

NuausunyansHoE
pPa3BUTHE OPraHU3MOB

I'eneTnka — Hayka o
HACJIEJICTBEHHOCTHU U
N3MCHYNBOCTH

3aKOHOMEPHOCTH

0.5

https://m.edsoo.ru/
863e7dc4

bubmnoreka
HOK
https://m.edsoo.ru/
863e796¢
bubnuoreka
1HOK
https://m.edsoo.ru/
863e796¢
bubnnoreka
1HOK
https://m.edsoo.ru/
863¢e7540
bubmnnoreka
1HOK
https://m.edsoo.ru/
863e81b6
https://m.edsoo.ru/
863e831e
bubmnnoreka
1HOK
https://m.edsoo.ru/
863e7f4a

bubnnoreka
1HOK
https://m.edsoo.ru/
863e81b6

bubanoreka
HOK
https://m.edsoo.ru/
863e8436
Bbubnnoreka
1HOK
https://m.edsoo.ru/
8638612
Bbubnnoreka



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

25

26

27

28

29

30

31

HacCJICOJOBAaHU IIPU3HAKOB.

MonorubpuaHoe
CKpEIINBAHHE
Jurubpunnoe
CKpelIuBaHue. 3aKoH
HE3aBHCHUMOTO
HACJIEIOBaHMsI IPU3HAKOB
CreruieHHOE

HaCJIe/IOBaHHE TIPU3HAKOB.
JlaGopartopnast pabora Ne 5

«M3yueHue pe3ynbpTaToB
MOHOTMOPHUIHOTO U
JTUTHOPUTHOTO
CKpELUBaHUS Y
Jp030(UIIBl HAa TOTOBBIX
MUKpOIpenaparax»

T'eneruka nomna.

Hacnenosanue IIPHU3HAKOB,

CHOCIIIICHHBIX C ITIOJIOM

M3MeHYnBOCTS.
Henacnencrsennas
U3MEHYHBOCTb.
JlaGopatopHas pabota Ne
6. N3yuenue

MO (PHUKAITMOHHON
M3MEHYUBOCTH,
MOCTPOEHUE
BapHallIOHHOTO psJa U
BApUALIMOHHON KPUBOI»
Hacnencreennas
WU3MEHUYUBOCTb.
JlaGopatopHas pabota Ne
7. «AHanu3 MmyTauu y
Jp030(UITBI HA TOTOBBIX
MUKpOIpenaparax»»

I'enetuka yenoseka

PesepBHBIi ypOK.
O6o00611eHne 1o Teme
«HacnencTBeHHOCTD U

0.5

0.5

0.5

HOK
https://m.edsoo.ru/
863e8878

bubauoreka
HOK
https://m.edsoo.ru/
863e89a4

bubauoreka
HOK
https://m.edsoo.ru/
863e8c60

bubmnnoreka
1HOK
https://m.edsoo.ru/
863e8¢60

bubauoreka
HOK
https://m.edsoo.ru/
863e8efe

bubauoreka
HOK
https://m.edsoo.ru/
863e8efe

bubanoreka
IIOK
https://m.edsoo.ru/
863e8d78



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

U3MEHYUBOCTD
OpTraHU3MOBY

Cenekius KaK HayKa v
poriecc

32

MeTtonabl 1 1OCTHIKEHUA
33 CEJICKLIMU PACTCHUH U
JKABOTHBIX

34 buorexHoorusa kak
OoTpaciib IIPOU3BOJACTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KIIACC

Ne

w/n Tema ypoka

DBOIIOLASA U METOEI €6
U3YYEHUS

Hcropus pa3Butus
2 npezcTaBiIeHuit 0o
HBOJIIOLIUN

3 MWUKpPOIBOIFOIIHS

[Tonmynsuus kak
3JIeMEeHTapHas eIMHUIA
BU/JIA U SBOJIIOIHUH.

4 JlaGopatopHas pabora Ne 1
«CpaBHEeHHE BUOB 1O
MOP(OJIOTHUECKOMY
KPUTEPHIO»

5 JIBuoKy1IIMEe CUIIBI

34

KoaunuecTBo yacoB

Bcero

KonTpoibH
ble paboThI

IIpakTHyeck
ue padoThbl

0.5

bubnuoreka
1HOK
https://m.edsoo.ru/
863¢9214
bubanoreka
HOK
https://m.edsoo.ru/
863¢9214
bubnuoreka
1HOK
https://m.edsoo.ru/
863€9336

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

bubnuoreka
HOK
https://m.edsoo.ru/
863ea20e
bubauoreka
HOK
https://m.edsoo.ru/
863¢9570
bubnuoreka
HOK
https://m.edsoo.ru/
863¢e9cle

Bbubnnoreka
IIOK
https://m.edsoo.ru/
863€99c6

bubmmoreka


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
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11

12

13

14

(3meMenTapHbIC PaKTOPHI)
HBOJIIOIUH

EcrecTBenHsbIit 0TOOD 1
ero Gpopmal

Pe3ynbrathl 3BOMIOIUY:
MPUCTIOCOOTICHHOCTh
OpPTaHU3MOB H
BU000pa30BaHUeE.
JlabopaTtopHas pabota Ne 2
«Omnucanue
MPUCTIOCOOJICHHOCTH
opraHu3ma u €€
OTHOCHUTEIILHOTO
XapakTepay

HaHpaBHeHI/IH U IIyTHu
MaKpO3BOJJIOIUH

Heob6patumoctsb
IBOJIOIUH

HcTopus xu3Hu Ha 3emiie
U METOIbI €€ U3yUeHus

T'unoresnl
MIPOUCXO0KICHUS )KU3HU Ha
3emite

PasButue xu3nu Ha 3emie
I10 5paM U nepruogam

OCHOBHBIE 3TaMbl
9BOJIIOILIUM PACTUTEIILHOTO
¥ )KHBOTHOTO MHDA.
[TpaxTiueckast padora Ne 1
«/3yueHne uCKomaemMpIix
OCTAaTKOB PacCTeHUH U
JKUBOTHBIX B KOJUICKITHSIX )

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUpa

0.5

0.5

HOK
https://m.edsoo.ru/
863e¢9da4
bubnuoreka
1HOK
https://m.edsoo.ru/
863¢9ed0

Bbubmnoreka
HOK
https://m.edsoo.ru/
863e9fde

bubmnnoreka
1HOK
https://m.edsoo.ru/
863e9cle

bubnnoreka
HOK
https://m.edsoo.ru/
863¢cad5ab
bubnnoreka
1HOK
https://m.edsoo.ru/
863eabbe

Bbubnunoreka
1HOK
https://m.edsoo.ru/
863ea8bc

Bubianoreka
1HOK
https://m.edsoo.ru/



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

15

16

17

18

19

20

21

22

23

24

DBOJIIOLHUS YEJI0BEKA
(a"nTpomorenes)

JBYOKyIIUE CHIIbI
(axTOpsHI) aHTpOIIOTCHE3a

OcCHOBHBIE cTaanun
3BOJIIOIIMHN YCJIOBCKA

Yenoseueckue pacsl U
[PUPOJHBIE aTanTanuu
4eJIoBeKa

PesepBHBIi ypOK.
O0o00611IeH1E 10 TEME
«Bo3HKHOBEHME U
pa3BUTHE )KM3HU Ha
3emne»

DKOJIOTHUS KaK HayKa

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

AOuoTtudeckue (HakTopsl.
JlaGopatopHas pabota Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHul U3
pa3HbIX MECT OOUTAHUY.
JlaGopatopHas pabota Ne
4. «BausiHue cBera Ha
POCT ¥ pa3BUTHE YEPEHKOB
KoJIeyca»

buoTtnueckue paxTopsl

DKOIOTrHYeCcKHre
XapaKTEePUCTUKH

MO YJISIIIUH.
[TpakTrueckas padota Ne 2
«IToxcuéTt mIoTHOCTH

0.5

0.5

863eca48e
bubanoreka
HOK
https://m.edsoo.ru/
863eac2c
bubnuoreka
1HOK
https://m.edsoo.ru/
863ead44

bubanoreka
HOK
https://m.edsoo.ru/
863¢cacal

bubnnoreka
1HOK
https://m.edsoo.ru/
863eafec

bubauoreka
HOK
https://m.edsoo.ru/
863eb10e

bubauoreka
1HOK
https://m.edsoo.ru/
863eb348



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

25
— OuoIIEeHO03

26 DKOJIOTHYECKUE CUCTEMBI
(9KOCHUCTEMBI)

OcHOBHbIE TIOKA3aTENN
KOCHCTEMEI.

27 DKOJIOTUYECKUE
nupamuibl. CBolicTBa
skocucteMm. Cykueccus

28 [TpupoHbIE 3KOCUCTEMBI

29 AHTpPOIIOTEHHBIE
9KOCUCTEMBI

30 buocdepa — rimobanpHas
JKOCUCTEMa 3eMIIn

31 3aKOHOMEPHOCTH
CYILECTBOBaHUS OnocQepbl

32 YenoseuecTBo B Onochepe
3emn

33 CocymiecTBoBaHuE
MIPUPOJIBI U YEIOBEYECTBA
Pe3epBHBIN ypOK.

34 O060011eHnEe TEMBI
«CoobmecTBa 1
9KOJIOTHYECKHE CUCTEMBD)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

MONYJSALUNNA pa3HbIX BUIOB
pacTeHuin»

Coo01iecTBa OpraHu3MOB

34

2.5

bubnuoreka
1HOK
https://m.edsoo.ru/
863eb46a
bubanoreka
HOK
https://m.edsoo.ru/
863eb46a

bubauoreka
HOK
https://m.edsoo.ru/
863eb5Sfa

bubmnoreka
IHOK
https://m.edsoo.ru/
863ebb5e
bubmnnoreka
LHOK
https://m.edsoo.ru/
863ebd16

bubauoreka
HOK
https://m.edsoo.ru/
863ebale

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA30OBATEJLHOU ITPOI'PAMMBbBI


https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

10 KJIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

CdhopMupoBaHHOCTh 3HAHWUH O MeCT€ W POJIM OHOJIOTUH B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOpMHUPOBaHUHM COBPEMEHHOMN
€CTECTBCHHO-HAyYHOW KAapTHUHBI MHUPa M HAyYHOTO MHUPOBO33PCHUS; O
BKJIQJIE POCCHUHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIIOTOB B pa3BHTHE
Ouosiorny; (YHKIMOHATBHON T'PaMOTHOCTH 4YEJOBEKAa Ui PEIICHHS
JKU3HEHHBIX 33134

YMeHHue pacKkpbIBaTh COAepk aHHe OMOJOTHYECKHX TEPMUHOB U MOHSTHIL:
JKHU3Hb, KJIETKA, OpraHu3M; MeTaboiu3M (0OOMEH BEILECTB M IPEBpalICHHUE
DHEPIuu), TOMEOCTa3 (CaMOperyJsius), yPOBHEBAs OpraHHM3alMs >KUBBIX
CHUCTEM, CaMOBOCIPOM3BEICHUE (PENpPOMYKIIHs), HACICICTBEHHOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE

YMeHue wuznaratb OHOJOTHYECKHE TeOpur (KJIETOYHAs, XPOMOCOMHAS,
myTtanuoHHas), 3akoHsl (I. Mengaens, T. Moprana, H.J1. BaBunosa) u
yueHus: (0 IIGHTpax MHOrooOpa3usi M TMPOUCXOXKICHHS KYIbTYPHBIX
pacrennii H.M. BaBuioBa), onpenensiTh TpaHUIBI WX MPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIaJeTh METOAaMH HaAy9HOTO TIO3HAHUS B Ouoioruu (HabtoieHue
U OIHCAaHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUH; OpraHU3alus u
MpOBEJICHUE OHOIIOTUYECKOTO HKCIEPUMEHTA, BBIIBUKEHUE THUIOTE3bI;
BBISIBJICHHE  3aBHUCHUMOCTH  MEXIY  HCCIEAyeMbIMU  BEITUYMHAMHU,
OOBSICHEHUE TOJYYCHHBIX PE3yJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX
MOHITHUM, TEOPUIl M 3aKOHOB; YMEHHE JIeNaTh BBIBOJBI HAa OCHOBaHUU
MOJTyYEHHBIX PE3yIbTaTOB)

YMeHue BBIICNATh CYIIECTBEHHbIE MPU3HAKH BHPYCOB, KIETOK MPOKAPHOT
U DYKapuoOT, OJHOKIETOYHBIX U  MHOTOKJIETOYHBIX OPraHU3MOB;
OCOOCHHOCTH TMPOIIECCOB OOMEHa BEIIECTB M MPEBPAIlEHUS SHEPTUU B
KIeTKe, (OTOCHHTE3a, IUTACTUYECKOTO U DHEPreTUYECKOro OOMeHa,
XeMOCHHTE3a, MHTO3a, MeHo03a, OIJIOJOTBOPEHHS, PA3MHOKEHUS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue npuMeHsITh MOJTY4YCHHbBIE 3HAHUS 1711 00BICHEHUST OMOTOTHYECKIX
MPOLIECCOB W SBICHUHM, NS TPUHATHS MPAKTUYECKUX pEIIeHUH B
MOBCEIHEBHON JKU3HM B IENIX oOecreueHusi 0e30MacHOCTH CBOETo
3MI0pPOBbS. W 3J0POBbSI  OKPYXAIOMIMX JIIOJCH, COONIOEHUS HOPM
TPaMOTHOTO TIOBEICHUS B OKpY)KAlOIIed MPUPOIHOHN cpene; MOHMMaHHE
HEOOXOUMOCTH HCIOJIb30BaHUS JTOCTHKEHUI COBPEMEHHOW OHOJIOTHUU U
OMOTEXHOJIOTHI [Tl PAIlHOHATBHOTO MTPUPOIOTIONB30BaAHUS

YMeHue pemarh 3JIEMEHTApHBIC TEHETHYCCKHE 3a7adyd Ha MOHO- H
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11 KJIACC

Kon

npoBepsieMor
0 pe3yJabTara

TUTHOPHUIHOE CKpEIIMBaHUe, CIETUIEHHOE HACJIEIOBAHNE, COCTaBISAThH
CXEMBbl MOHOTHOPHHOTO CKPEIIUBAHUS JIJIS MPEJICKa3aHUs HACIICIOBAHHS
IIPU3HAKOB Y OPraHU3MOB

YMeHHUe BBIOJIHATH JJaOOPATOPHBIC W MPAKTUYSCKUE PabOThI, COOJII0IATh
npaBujia Ipu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAaHHEM
YMeHHEe KPHUTHYECKH OICHHBATh W HWHTEPIPETHPOBATH HH(POPMAIHIO
OHMOJIOTMYECKOT0 COJCPYKaHUs, BKIFOYAOIIYIO IICEBIOHAYYHBIC 3HAHUS W3
pa3auuHbX  KMcToYyHUKOB (CMU, Hay4YHO-TIOMYJIIPHBIC MaTEPHAIbI);
STHUYECKHE aCIICKThl COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH, MEIAMIIMHE,
OMOTEXHOJIOTUH

YMeHHe co3/1aBaTh COOCTBCHHBIC HMHUCHBMEHHBICE W YCTHBIC COOOIICHHS,
00001m1as  OMOJOTUYECKYI0O HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

ChopMHUPOBAHHOCTh 3HAHMA O MECTE M POJH OHOJIOTHH B CHCTEME
HAYYHOTO 3HAHHS ECTCCTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOMN
€CTECTBCHHO-HAyYHOW KapTHHBI MHUPa M HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIe POCCUMCKHX U 3apyOEKHBIX Yy4YEHBIX-OMOJOTOB B pa3BUTHE
Oouonorun; (GyHKIIMOHATHHOW T'PAMOTHOCTH 4YeNOBEKa [UIsl pPEelIeHHs
JKU3HEHHBIX 33134

YMeHHue pacKkpbhIBaTh coAepKaHHe OHOJOTHYECKHX TEPMUHOB U MOHSTHI:
BUJ, TMONYJAIUS, T€HO(OHI, HSBONIONMS, IABWXKYIIHE CHIBI ((akTophl)
HBOJIIOIIMM,  TPHUCIOCOOJIEHHOCTh  OPTaHU3MOB,  BHJI000pa30BaHHE,
JKOJIOTMYECKHe (PAKTOpBI, HSKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTHI,
pEenyLeHThl, IeNU MUTaHUS, HKOJOTMYECKas MHUpaMuaa, OUOTEOIeHO3,
ouocdepa

YMeHue wuznarath OWONOTHYECKUE TEOpUHU (IBOTIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOPHS HBOIIOLNMU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpitieBoro cxonctBa K.M. bapa, uepenoBaHus TlaBHBIX HANPaBICHUH
u mnyred osBomouuu A.H. CesepuoBa, yuenus o Ouocdepe B.U.
BepHazackoro), ompenensiTh TpaHUIBI WX MPUMEHHUMOCTH K JKHUBBIM
cucTeMaM

YMeHnue BiaieTh METOJJaMU HAYYHOT'O TTO3HAHUS B OMOJIOTHH (HAOII0IeHNE
U OMHUCaHWE KUBBIX CHUCTEM, MPOLECCOB U SIBICHUN; OpraHu3anus u
MpOBEJICHNE OHOIIOTUYECKOTO JKCIEPUMEHTA, BBIIBHKEHUE THUIOTE3bI;
BBISIBJICHHE  3aBUCHUMOCTH  MEXIY  HCCIEAyeMbIMH  BEITUYMHAMHU,
OOBSICHEHUE TONYYCHHBIX PE3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX
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NOHSATHH, TEOPUH M 3aKOHOB, YMCHHE [eNlaTh BBIBOJBl HAa OCHOBAaHUU
MOJTYYCHHBIX PE3YJIbTaTOB)

YMeHHEe BBIICIATH CYIIECTBCHHBIC NMPU3HAKU CTPOCHUS OMOIOTMYECKHX
00BEKTOB: BUJIOB, MOIMYJISALUHN, MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTeOIIEHO30B M IKOCUCTEM; OCOOCHHOCTH IPOIIECCOB HACICICTBEHHOM
WU3MEHYUBOCTH, €CTECTBCHHOTO orbopa, BU000pa30BaHus,
NPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS 3KOJOTHYECKHX (DaKTOPOB Ha
OpPraHu3MBbl, IIEPEHOCa BEIIECTB W IOTOKAa SHEPrHH B OJKOCHCTEMaX,
AHTPOIIOTEHHBIX ~ M3MCHEHUH B  DKOCHUCTEMax CBOEH  MECTHOCTH,
KPYroBOpPOTa BEIIECTB M OMOTC€OXUMHUYECKUX IIUKIIOB B OHOCchepe

YMeHre MPUMEHSTh OTy4YeHHbBIE 3HAHUS JJIs1 OOBSICHEHUST OMOIOTHYECKIX
NPOIECCOB W SIBJICHUH, JUIS TPUHATHS TPAKTHYSCKUX pEIICHUH B
MOBCEHCBHON JKM3HM B IEISIX oOecredeHus OE30MaCHOCTH CBOETO
3M0POBbSI W 3JIOPOBbSI  OKPYKAIOIIMX JIFOACH, COONIOJICHUS HOPM
IPaMOTHOTO TIOBEICHUSI B OKPY)KAIOIICH MPHUPOJHOW cpene; MOHUMaHHe
HEOOXOIMMOCTH HCIIOJIb30BaHMS TOCTH)KCHUI COBPEMEHHOW OMOJIOTHU JIJIst
PaIMOHAILHOTO TIPUPOJIOIIOIB30BAHUS

YMeHue pemiath JJIEMEHTapHbIe OWOJOTMYECKUE 3a/ladyM, COCTABIISATh
CXEMBI TIEPEHOCA BEIIECTB M YHEPTUU B IKOCHCTEMaxX (IICTIH TTUTAHMS)
YMeHue BBIOIHATH JJAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COOIIOIATh
npaBuiia mpu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000pyI0BaHHUEM
YMeHHE KPHUTUYECKH OILICHUBAaTh W HWHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COJIEPYKAHMS, BKIIFOUAIOIIYIO ICEBIOHAYYHBIC 3HAHUS U3
pa3nuuHbIX HcToyHHKOB (CMM, HaydHO-TIOMyNspHBIE MaTEepHAIbI);
paccMmarpuBaTh TI00aJbHBIE DKOJIOTHYECKHE MPOOIEeMBI COBPEMEHHOCTH,
(dbopMHpPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO TIO3ULIUIO

VYMeHue co3laBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000m1ass  O6MOJIOTHYECKYI0 HMH(OPMAIMI0 M3 HECKOJbKHUX HCTOYHHKOB,
I'PaMOTHO UCIIOJIb30BATh MOHATUIHBIN anmapaT OHOJIOTHH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

11
1.2

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

buonorus xak Hayka

buonoruss — Hayka o >xuBod mpupoxae. Ponbp Ouonorun B QopmMupoBaHuu
COBpEMEHHOM HayuyHOU KapTuHbI MUpa. CuctemMa OMOJIOTUYECKUX HAyK

Metoabl MO3HAHUS KUBOW NPHUPOBI (HAaOMIOJEHHE, SKCIEPUMEHT, ONHCaHUE,



2.1

2.2

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

U3MepeHue, KiaccupuKanus, MOJEIUpOBaHHEe, CTaTHCTHYecKas o0OpalboTka
JTAHHBIX )

JKuBble cucTeMBl U UX OpraHu3aLus

JKuBbie cucteMbl (OMOCHMCTEMBI) KaK MpeAMET u3ydeHus omonorun. CBOMCTBa
OMOCHCTEM M UX pazHooOpas3ue

VYpoBHM oOpraHuzany OMOCHCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIIETOUYHbIH,
OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUI0OBOM, SKOCUCTEMHBIN, Oroc(epHbIi
XUMHUYECKUI COCTAB U CTPOCHUE KIIETKH

XUMHUECKUI COCTaB KJIETKM. XHMUYECKHE JJIEMEHTBI: MaKpOJIEMEHTHI,
MHUKpOIeMeHThl. Boxa u MuHepanbHble BemiecTBa. @OYHKIMH BOABI H
MUHEpaJIbHBIX BellecTB B KieTke. [lonaepxanue ocMoTHueckoro 6anaHca
benku. CoctaB M crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3ameHuMble M 3aMEHMMblE AMHHOKHUCIOTHI. AMHUHOKHUCIOTHBIH COCTaB.
VYpOBHM CTPYKTYpbI OEIKOBOM MOJIEKYJIbl (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMUYECKHe cBoiicTBa OenkoB. buonornueckue
GbyHKIIN OEIKOB.

®depmeHThl — OMosoruyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
LHeHTp, cyocrpatHas crneunpuyHoctb. Kodepmentsl. Butamuupl. Otinyus
(epMEeHTOB OT HEOPraHMYECKUX KaTallu3aTOpPOB

VYraeBoasl: MOHOCaxapusl (IVIOKO3a, pubo3a U 1e30KCHpu003a), Aucaxapusl
(caxapo3a, JlakTo3a) M IoJIMCaxapulbl (Kpaxmai, TIJMKOTeH, IeJUII0I03a).
buonornyeckue GyHKINHU YIIIE€BOOB.

Jiunuapl:  TpUDIMLEpUIbl,  cTepounbl,  Qochomunuasl. ['mapoduiabHO-
ruspodoOHbIe cBoicTBa. buonornuyeckue ¢yHkuuu aunuao. CpaBHEHHE
YTJIEBO/IOB, O€JIKOB U JIUIIM/IOB KaK MICTOUHUKOB SHEPIUU

Hyxneunnossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIENHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JAHK. Crpoenune n ¢ynxnuu PHK. ATO:
CTpoeHue U (PyHKIUU

[uTonorus — Hayka o kietke. Kiierounas reopusi. MeToabl H3ydeHUs KIETOK
Knerka kak menocTHas >kuBasi cuctema. OOIIMe MPU3HAKM KIIETOK: 3aMKHYTas
HapyxHas MeMOpaHa, moiekyiasl JJHK kak renernueckuii amnmapar, cucrema
CHHTE3a Oernka

Tumne! kneTok: sykapuoTndeckas u npokapuorndeckas. OcoOEHHOCTH CTPOECHUS
npokapuoTHuuecko  kinetku. Kierounas creHka Oakrepuil. CtpoeHue
9YKapuOTHYECKON KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOW, >KMBOTHOM U
IpUOHOM KIIETKU

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢bynkiun. [lnazmarnyeckas memOpana, e€ coiictBa u pyHkuuu. Lutomnasma u
e¢ opraHouabl. OgHOMEMOpaHHBIE OPraHOMIBI KIETKH: 3SHIOMJIa3MaTHyecKas
cerb (OIIC), anmapar ['ompmxu, nm3ocombl. IlomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJPHH, IU1acTHAbl. [IponcxoxaeHrne MUTOXOHIAPUN U IUIACTHI.
Buapr mactua. HememOpanHble OpraHoujibl KJIETKH: PUOOCOMBI, KJIETOYHBIH
LIEHTP, PECHUYKH, KTYTUKH. DyHKIIUM OpraHOMI0B KJIETKU. BriroueHus
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SAnpo — perymsatopHblii 1eHTp kieTku. CTpoeHHWe sapa: saepHas 000JouKa,
KapuoIUIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI

TpaHcnopT BEHIECTB B KIIETKE

KuzHenesTenbHOCTb KIETKU

OOmeH BemiecTB, WM METab0IM3M. ACCUMHWIANMS (TUIACTUYECKUA OOMEH) H
TUCCUMMJISALUS (9HEpPreTuyeckuii oOMeH) — JBe CTOPOHBI €IUHOrOo Ipoliecca
MeTrabosm3ma. Tunbsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Pob
(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIJIETKE

®orocunres. CBeroBas u TeMHOBas (a3bl poTocunTesa. Peakuu ¢porocunTesa.
DddexktuBHOCTh oTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a IS KM3HU Ha 3emiie.
Bnusinue ycnoBuit cpeasl Ha (OTOCMHTE3 W CHOCOOBI MOBBIIICHHS] €rO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYole OakTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3emJie

DHepreTuyeckuii oOMeH B KJeTKe. PaciierieHue BelecTB, BbIACIEHUE U
aKKyMyJIMPOBAaHHME OSHEPTUHM B KJIETKE. OTambl JHEPreTUYecKoro oOMeHa.
I'muxonu3. Bpoxenue u ero Bunabl. KuciopoaHoe okucieHue, WM KIETOYHOE
npixanue. DPGEeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peakniun marpuunHoro cuHrte3a. ['eHetmueckas wuHpopmamus wu JIHK.
Peanuzanus renernyeckoil mHpoOpMaIMK B KieTKe. ['eHeTHdyeckuil Koa u ero
cBoiicTBa. Tpanckpunuus — matpuunbiii cuate3 PHK. Tpancnsanus — 6uocunres
oenka. KogupoBanue aMMHOKHUCIIOT. Posib ppubocoM B OMocuHTE3€e Oenka
Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopus otkpeitusi Bupycos (.U.
WBaHoBckMit). OCOOEHHOCTH CTPOEHHMS U JKU3HEAEATEIIbHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTeHuid, XUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIE
BUpycamu. Bupyc nmmynozaepunuta yenoseka (BUY) — Bo3Oynutens CITN/a.
[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHHIA

Pa3zMuoxeHre 1 MHAUBUIYATbHOE PA3BUTHE OPTaHU3MOB

Knerounslii mukm, uiu KU3HEHHBIM LUK KieTku. WHTepdasza u MHTO3.
[Ipouieccrl, mpoTekarome B uHTepdasze. Pemnukanus — peakiuss MaTpUIHOTO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHII.
JIMMIIONAHBIE M TalUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHUJIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W WHJIUBUAYAJIbHOTO pPa3BUTHS
OpraHU3MOB.

Henenue xnerku — wmuto3. Cragum murtosa. Ilpouneccsl, mpoucxopsmue Ha
Pa3HbIX CTaJAUSIX MUTO3a. bromoruueckuii cMbic MUTO3a

®opMbl pa3MHOXKEHHUS OpPraHu3MOB: Oecrosnioe M mojoBoe. Buasl Gecrooro
Pa3MHOKEHHUSI: JIeJIEHWE HAJBOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEre€TaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAUCHHE JIJIs1 CEJIEKIINU

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Meiio3. Cragunm Mmeiosza. Ilpoueccel, mpoucxoismue Ha CTaausx MeHosa.
IloBenenne xpomocoMm B Meroze. Kpoccunrosep. buosornueckuii cmbicin U
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3Ha4YCHHE Melio3a

I'ameTorenes — mporiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KHUBOTHBIX. [To10BBIE
JKeJe3bl: CEMEHHHUKU W SuYHUKU. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KJIETOK —
rameT (CrepMaTo30u/l, sIMIIEKIIETKA) — criepMaTorene3 u oorene3. OcoOeHHOCTH
CTPOCHUSA SIMIEKIETOK U criepMaro3ouaoB. OmnogorBopenue. [laprenorenes
NunuBuayanpbHOe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAJIBLHOE  pa3BUTHE
(ambpuorenes). DTanbl SMOPHOHAILHOTO PA3BUTHS Y IMTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, TacTpyJsius, opranoredes. [loctaMOproHanbHOe pa3BUTHE. THITBI
MMOCTAMOPHUOHATILHOTO Pa3BUTHUS: TMPSAMOE, HempsiMoe (JTuduHO4YHOe). BrmsHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB; (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHM, CTaJuu Pa3BUTHS

HacnencrtBeHHOCTh M1 NBMEHYMBOCTD OPraHU3MOB

[Ipenmer u 3amaun reHeTuku. VicTopusi pa3BUTUS TeHETUKU. BKiaj poccuiicKux
U 3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETHUKU. MeTolbl T'e€HETHKHU
(ruOpPUIOIOTUUECKHH, IMTOrCHETHYSCKHI, MOJICKYJISIPHO-T€HETUUECKHIA ).
OCHOBHbIE T€HETUYECKHUE MOHATUA. ['eHeThueckass CUMBOJIMKA, UCIIOIb3yeMas B
CXeMax CKpeIIMBaHUI

3aKOHOMEPHOCTH HACJEJAOBaHUS IPU3HAKOB, YCTaHOBJIEHHblEe [. MeHnpaenem.
MonoruOpuaHOe CKpeluBaHue. 3aKOH eAMHOO0Opa3us THOPHIOB IEPBOIO
nokoJyienus. IlpaBwio JOMHHUpOBaHUs. 3aKOH pacCUICIICHHS IPU3HAKOB.
I'unoresa unctorsl ramet. [lojIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpermuBaHue. 3aKOH HE3aBHCHMOTO HAClIeJJOBAaHMS MPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHOPHAHOTO CKPEIIMBAHUSA. AHAIU3UPYIOIIEe
ckpemBanue.  Mcnonb3oBaHue — aHANM3UPYIOUIETO  CKPEIIMBAHUA IS
oTpeeNieHUs] TeHOTHIIa 0COOU

CuemnneHHoe HacjenoBaHue npu3HakoB. Pabora T. Moprana mo cuerjieHHOMY
HACJIEIOBAHUIO TeHOB. HapylueHue CuelieHHss TEeHOB B pe3yJibTare
KpOCCHUHIOBEpa. XpPOMOCOMHasi TEOPHUS HACIEICTBEHHOCTH. [ eHeTnyeckue
KapThl.

I'enetnka mona. XpoMOCOMHOE OMpeleieHUue mojia. AyTOCOMBI M TOJIOBBIE
Xpomocombl. ['omorameTHble W TreTeporaMmeTHele opraHu3Mbl. Hacnemosanue
MPU3HAKOB, CLEIJICHHBIX C IIOJIOM

M3meHunBoCTh. BUAbl M3MEHUMBOCTH: HEHACJICJICTBEHHAs W HaCJEJICTBCHHAs.
Ponmp cpenpl B HEHACIENCTBEHHOW  M3MEHYMBOCTH.  XapaKTEpPUCTHKA
MOAU(DHUKAIIMOHHON M3MEHUYMBOCTH. BapHalMoHHBIN psSag W BapHallMOHHAS
kpuBas. Hopma peakunuu npusHaka. KoilnuecTBeHHbIE U KAaYeCTBEHHBIE
MpU3HAKU U UX HOpMa peakiuuu. CBoHCTBa MOIU(DUKAIIMOHHONW U3MEHYHMBOCTH
HacnencrBenHas, WIH T€HOTHIIHYECKas, W3MEHYNBOCTh. KoMOHMHATHBHAA
M3MEHUYUBOCTh. Mei03 W TOJIOBOM mTpolecc — OCHOBAa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHas W3MeH4YHBOCTh. Kiaccubukanus MyTanui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYUHbI MyTanuid. MyrareHsbie



(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACICACTBEHHON W3MEHUHMBOCTH
H.N. BaBunosa
I'eneruxka 4enoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TECHETHKH
YeJIOBEKa: TreHeaIOTHYECKUH, OJIM3HELIOBBIH, IIMTOrCHETHYCSCKHI,
OMOXMMHUYECKHH, MOJCKYJISIpHO-TeHeTHUYeCKUu. COBpPEMEHHOE OIpEICIICHHUE
TE€HOTHIIA: MMOJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
6.6 nmomompio IIIIP-anamu3a. HacmenmcTBeHHBIe 3a0o0JieBaHUS 4YEIIOBEKA: T'€HHEIC
' 0oJie3HM, OO0JIE3HU C HACJIEACTBEHHOW MPEIpacioIOKEHHOCTHIO, XPOMOCOMHBIC
oone3nn. ComMaTHYEeCKWE M TEHEpaTUBHBIC MyTaluu. [IpWHIMIBI 310pPOBOTO
oOpaza JKM3HHW, JAUATHOCTUKH, MNPOPUIAKTUKH U JICYCHHS TEHETHYECKHX
Oosne3He. MeMKO-reHEeTHYECKOe KOHCYJIbTHPOBAaHNE. 3HAYCHUE MEIUIIMHCKON
TCHETUKH B MPEIOTBPAIICHUH U JICYCHUH TeHETUUECKHUX 3a00IeBaHUI YeIOBEKa
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH
Cenekiusi Kak Hayka M IPOLECC. 3apOXKIACHUE CEJNEKIUU M JOMECTHKALUA.
71 Yuyenne H.M. BaBunoBa 0 1EHTpax NPOUCXOXKACHUS W MHOTooOpasus
' KYJIbTYPHBIX pacTeHui. LIeHTpbl NpOnCXO0KIEHUs JOMAIIHUX XKUBOTHBIX. COpT,
nopoja, mramMmm
CoBpeMeHHbIE METOMbI celeKIuUu. MaccoBbl M WHAMBUAYAIbHBII OTOOpPHI B
CEJIEKIIMM pacTeHUM M >KMBOTHBIX. OIlIEHKAa 3KCTepbepa. biau3kopoacTBEHHOE
CKpeniuBaHue — WHOpUIMHT. Ywcras auHUsA. CKpENMBaHUE YHUCTHIX JIMHUH.
7.2 I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHUe — ayTOPUTUHT.
Otnanénnas rubpugusanuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
MOJIyYeHUE TMOIUIUIONJ0B. JlOCTHIKEHMSI CENeKUMH PACTeHWH, XUBOTHBIX H
MHUKPOOPTraHU3MOB
buorexHonoruss kak orpacib NpPOU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3nanus pexkomOuHantHOM JIHK u Tpancrenneix opranuzmoB. Krnetounas
73 nwxeHepus.  Kinerounsle  KynbTypbl. MUKpPOKIOHAIBHOE  pPa3MHOKEHHE
' pactenuil. KioHHpoBaHME BBICOKOIPOAYKTUBHBIX CEIBCKOXO3MCTBEHHBIX
OpPraHU3MOB. DKOIOTHYEeCKHEe M dTHYeckue mnpodnembl. MO — reHernyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 DBOJIOMOHHAS OMOJIOTHS
OBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.
CBuzerenbctBa  sBosonuu.  [laneoHTonormueckue:  MocCiIeA0BATEIbHOCTD
1.1 MOSIBIICHUSI BUJOB B TAJCOHTOJOTHYECKOW JIETOMHUCH, TIepeXoIHbIe (HOPMEL.
buoreorpaduueckue: cxoacTBo u paznuuue payH u Giaop MaTepuKkoB U OCTPOBOB.
OMOpHOJIOTMYECKHE: CXOJACTBA M pa3auuus SMOPHUOHOB Ppa3HBIX BHJIOB
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1.5
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NO03BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOIMYHBIE, AHAJIOIMYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYEeCKUX IyTedl y Bcex
OpPraHU3MOB

OpomonuonHas teopus Y. Jlapsuna. [Ipeanocsuiky BOSHUKHOBEHMSI JapBUHU3MA.
JIBIOKyIIME CHIIBI 3BOJIOLMU BUJIOB 1O [lapBUHY (M30BITOUHOE pa3MHOXKEHHE MIPH
OTrPaHUYEHHOCTH PECYpCOB, HEONpenenéHHas H3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

Cunretnueckass Teopus odBomonud (CTD) uU  OCHOBHBIE €€ TIOJIOKECHUSI.
Muxkpossomtonus. [Tomynanus kak eIMHULA BUAA U DBOJIOLNN

JBwxymme cuibl ((HakTopbl) 3BOJIOLNMM BHUIOB B HpUpoAe. MyTalHMOHHBIN
nporecc U KOMOMHATHBHAS M3MEHUUBOCTh. [lomyssiiMOHHBIE BOJHBI M JIpeid
reHoB. M3omsauus n murpauus. EcrecTBeHHbI 0TOOp — Hampapistomuil Gpakrop
3BOTIOIMU. POPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOneHHOCTh  OpPraHU3MOB — Kak — pe3ysbTaT 3BotonuH. [Ipumepsl
npucnoco0IeHnit y opranu3MoB. ApoMop(o3bl U UAHOAAITALUH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHbIE ()OPMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe

MakposBomonusg.  PopMbl  3BOMIOLMU:  (uieTHyecKas,  JUBEpreHTHas,
KOHBEpreHTHasl, napauiesnbHas. HeoOpatuMocTh 3BONIIOLIUU

Bo3HHUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIle

JloHayuHbBIE MpeACTaBiIEHUS O 3apoXKIeHuUW Hku3HU. HayuHble runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emuie: abuoreHe3 M MaHcHepMus. XHUMHUYecKas
DBOJIIOLIMS. DKCIIEPUMEHTAIbHOE TOATBEPKICHUE XHMHUYECKOM HBOJIOLIUU.
Hauanpubie stanbel Ouonornueckoil somtouuu. ['mmoreza PHK-mupa. Ilepswie
KJIETKHU U UX dBONIoLUsA. POpMHUpPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB
PazButne xu3Hu Ha 3emisie mo spaM M nepuojam. Karapxeil. Apxelickas u
npotepo3oiickast 3pbl. [lameos3olickas spa M e€ mnepuonabl: KeMOpuUMCKuil,
OPIOBUKCKHH, CHIYPUMCKUN, JEBOHCKHI, KaMEHHOYIOJIbHBIM, IEPMCKUM.
Me3o30lickas 5pa U €€ NeprUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iickass 2pa u €€ TepuoAbl:  IAJCOreHOBBIN,  HEOTECHOBBIM,
AQHTPOIIOICHOBBIM. XapakTepUCTUKA KIMMAaTa M TEOJOTMYECKUX IIPOLIECCOB.
OCHOBHBIE 3Tarbl IBOJIIOIUN PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3sl y
pacTeHUM U JKUBOTHBIX. IlosiBiieHHe, pacuBeT W BBIMUPAHHUE TIPYII KUBBIX
OpraHU3MOB

CucremMa OpraHMYecKOro MHUpa Kak OTpakeHue HBOMOUMH. (OCHOBHBIE
CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

OBomronusl 4esnoBeKka. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mnpeincraBieHMH O
IIPOUCXOXKACHUN 4eJoBeKa. Meroabl Hu3ydeHus aHTponoreHesa. CxoacTtsa u
pa3ianyns 4eJI0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHNE YETIOBEKA.
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Juxymme cuibl (hakTopsl) aHTpororene3a. HacneacTBeHHass H3MEHUYUBOCTh U
eCTeCTBeHHBIH 0TOOp. OOIIECTBEHHBI 00pa3 KWU3HHW, W3TOTOBJICHHE OPYIUi
TpyZa, MBIIIJICHUE, PeUb

OcHOBHBIE CTaJMM W BETBU HBOJIOLMU YeJIOBEKa: aBCTPAJONMHUTEKH, YenoBek
ymenbid, YenoBek mnpsmoxonsimiui, YenoBek HeaHAepTanabCckui, YenoBek
pazymHblii. Haxoaku ucCKoOmaemblX OCTAHKOB, BpeMs CYIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM IOJIOBHOTO M0O3ra, 00pa3 >KU3HH, OpYAUs

Yenoseueckue pachl. OCHOBHBIE OOJBIINE pachl: eBponeouHas (eBpa3uiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHASA), MOHTOJIOMIHAS (a3marcko-
amepukaHckas). UepTsl MpUCIOCOOIEHHOCTH MPEICTaBUTENICH YEIOBEYECKUX pac
K YCIIOBUSIM cyliecTBoBaHMs. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma
OpranusMbl ¥ OKpy>Karolas cpea

DkoJorusi Kak Hayka. 3aaddl W pasleibl SKOJIOrHMH. MeTolbl 3KOJOTHYEeCKHX
UCCIIeIOBaHMM. DKoJoruueckoe MupoBo33peHue. Cpeapl 0OMTaHUS OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/1YIIIHAs, TOUYBEHHAsl, BHYTPUOPTaHU3MEHHAS
Okonoruyeckue  (aktopel.  Krnaccudukamus — skojmorudeckux  (HaKTOpPOB:
abuoTuyeckre, OMOTHYECKHE U AaHTPOIOTeHHbIe. J[eHCTBHUE SKOJOTHYECKHX
(bakTOpoOB HA OPraHU3MBbI

AlGuotnueckue (akTophl: CBET, TemIepaTrypa, BIAKHOCTb. {DOTONEPUOIU3M.
[IpucniocoOnenust OpraHU3MOB K  JIGHCTBUIO  aOMOTHYECKUX  (HAaKTOPOB.
buonoruueckue puTMbl

buotnueckue QaxTopel. Buasl OuOTHYECKHMX B3aUMOACHCTBUIA: KOHKYPEHIIHS,
XUIIHWYECTBO, TMApPa3UTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCalIW3M, HelTpanu3M. 3HaueHHE  OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOIHBIX COOOIIECTBAX
DOKOJOTHYECKHE  XapakTepUCTUKH  monynasiuuud.  OCHOBHBIE — TOKa3aTelu
NONYJSALUHUUA: YHUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. JJnHaMuka YiUCIEHHOCTH TOMYJISIIIUY U €€ PeryIsius

CooO01ecTBa v SKOJIOTHUECKHUE CUCTEMBbI

CoobmecTBo opranuzMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHI0Basd,
MPOCTpPAaHCTBEHHAs, Tpoduyeckas (mumeBas). Bunsl-momuHantel. CBsi3u B
OuoreHo3e

Dkonoruyeckue cuctembl (9kocuctemsl). [loHstTme 00 dkocucrteme U
ouoreorieno3e. DYHKIMOHATbHBIE KOMIIOHEHTBHI OJKOCHUCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peAylEeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpodudeckue (TUIIEBBIE) YPOBHU OKOCUCTeMBbl. [luIeBble Ilemu W CETH.
OcHOBHBIE TOKa3aTelld JKOCHCTEMBI: OMOMacca, MPOAYKIUSA. DKOJIOTHUECKUE
NUPAMUJIBI:  TPOAYKIHH, YHCIEHHOCTH, OuomMaccel. CBOWMCTBA 3KOCHUCTEM:
YCTOMUYMBOCTb, CAMOpErysiius, pazpurue. Cykueccus

[IpupoaHbie 3KOocUCTEMBI. DKOCUCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOTO WIIU
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[IMPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE HKOCHCTEMBI. ATpPOIKOCHCTEMBI. Y pO03KOCHUCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYCHHE arPO3KOCUCTEM U YPOOIKOCHCTEM.
buopasHoobpazue kak QaxTop ycroitumBoctd dKocucteM. CoxpaHeHue
OHOJIOrHYeCKOro pa3HooOpasus Ha 3emiie

Yyenue B.M. Bepnanckoro o Owuochepe. I'paHunbl, coctaB M CTPYKTypa
ouochepsl. JXKuBoe BemectBo W ero ¢yHkmuu. OcobeHHOCTH Ouochepsl Kak
r106anpHOM 3KocucTeMbl. JlMHaMHuYeckoe paBHOBecue U oOpaTHas CBS3b B
o6uocthepe. KpyroBopoTsl BemectB W OHOrM€OXMMHYECKHE LHUKIbI 3JIEMEHTOB
(yriepona, azora). 30HaIBLHOCTH OMOCchepbl. OCHOBHBIC OMOMBI CYIIIH
YenoseuecTtBo B Onocdepe 3eMiau. AHTPONOTCHHBIE M3MEHEHHsI B Oumocdepe.
['moGanbpHbIE IKOJIOTUYECKUE TTPOOIIEMBI.

OcHoBa palMOHATBHOTO  YIPAaBICHHUS MNPHUPOJHBIMH  pecypcaMH U HX
ucnoip3oBanue. JJoctrkeHnss OUONIOruu U OXpaHa MPUPOIbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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