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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] MOAX0A0B K (OPMUPOBAHUIO COJEp)KaHUS Y4EeOHOTo MpeaMeTa
«buosorusi»  coctaBuwiIM: KoHUentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEp)KaHUSA, pPE3yJIbTaTOB OOyueHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, IMOJIOKECHHS 00 OOIIMX HEIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obOmero o6OpasoBanuss B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
cnernuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeUeHUN
CYIIIECTBOBAHMsI YeJIOBeUeCKOro obmiecTBa. COrjacHO Ha3BaHHBIM IMOJIOKECHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyiorMM [aéT MpPEACTABICHHWE O MeNiax, 00 oOmei
cTparteruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yueOHoro mnpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeneleHhue IO pasfaeinaM ©  TEeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh H3YUCHHS yUeOHOTro MaTepuana ¢ yu4éTom
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKHM 00pa30BaTEIbHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme mo OuonoruM TakKe YUYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB  Y4eOHO-TIO3HABATEIHHOMN
NEeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS TI0 OCBOCHHIO COJCpP>KaHUS
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHb) peaTn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B W3Y4YeHHMH Owuonormw, Onaromaps udeMy B HeEl
POCMATPUBACTCS HAMPaBICHHOCTh Ha pAa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, TPEICTABICHUN O 3J0POBOM
oOpa3e XHu3HU M OEpPEeKHBIM OTHOIICHHWEM K OKPYXKAIoIIeH MpPUPOTHON cpere.
[TorTOMYy Hapsxy ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TakKe 3HaAHUU O
CTPOEHHUH KUBBIX CHCTEM PAa3HOIO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJIy4YEHHBIX 3HAHUM B MOBCEIHEBHON JKU3HU JJI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM dYHCJe: TPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS DKOJIOTUYECKU
[eJecoo0pa3Horo TMOBEACHUS B OKpYXKarolled MNpUpOJHON cpeae, aHalu3a
BJIMSIHUSL XO3SMCTBEHHOW JESITEIbHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHHE BHUMaHUS K MPUKIAIHON HAIIPABICHHOCTH



yueOHoro npenMera «buosorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus
YCIIOBUM ISl pEUICHUS] OJJTHOM U3 aKTyaJbHBIX 3a/1au IIKOJBHOIO OMOJIOTUYECKOTrO
oOpa3oBaHMsi, KOTOpasi Tmpeanojaraer (QopMupoBaHuE Yy  OO0y4aromUXCA
CIIOCOOHOCTH QJaNTHPOBATHCS K W3MEHEHUSM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpelHero oOIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrneunBaeT (GOpPMHpPOBAHKE Yy OOYyYalOLIUXCS MPEACTABICHHUN O
HAyYHOW KapTUHE MHpA, pacimpseT U 0000maeT 3HaHUS O KUBOU HpHpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHWU3allMM W SBOJIONNU, CO31aET
YCIOBUSI  JUIS: TO3HAHUST  3aKOHOB  JKMBOM  MpUpOAbl, (HOPMHPOBAHUS
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro obOpasa
KU3HH, IKOJOTHYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIECHUSI K dKUBOW MPUPOJIE
U YEJIOBEKY.

BonwImoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUST BOCIIUTATEILHBIX U
pa3BUBAIOIIMX  33Ja4  CpeAHEro  oOmiero  oOpa3oBaHUs, COLMAIU3AIMIU
obyuaromuxcs. M3yuenue Ouonorun obecrneurBaeT yciaoBUs Il GOpMHUpPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAllMOHHBIX M  MH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET HHTETpAIlMH OMOJOTUYECKUX 3HAHUMA C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHBIE TOJIOKCHHUS O TMpEAHA3HAYCHUU Y4eOHOTO TMpeaMera
«buonorusi» COCTaBUIM OCHOBY /I ONpENeSieHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COJEP)KaHMS, TPEICTABICHHOTO B MPOrpaMMe IO
ononoruu.

Otb6op comepxkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYHIECTBIEH € TMO3UIMHI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONINE aJeKBATHOE IMOBEICHUE
YEJIOBEKa B OKPYXKAIOIMIECH MPUPOJTHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOU
KU3HU U TpaKTUUeCcKou aestenbHOCTH. Ocob0e MECTO B I3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPIKAHUS, KOTOPBIC CIIy>KaT OCHOBOM /TSI (POPMHUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOJIOTHYECKOTO 00pa30BaHUSI.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTrO 3HAYEHUS 3HAHUA 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KHMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIICYIONINE COJepKaTeNbHble TMHUN: «buonorus kak Hayka. MeTosb
HAy4YHOTro To3HaHUsA», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3Mm Kak



Oouonornyeckas cucrema», «CucreMa M MHOTooOpa3ve OpraHMYecKOro MHPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enp m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOMN
OpraHM3alMi JKUBBIX CHCTEM pa3HOTO paHra MW NOpUOOpeTeHHEe YyMEHUMH
UCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX ACHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMHUCS CHCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUsX,
YUYECHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUU, MHOI000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHbIX U
TBOPYECKUX CMOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISAOB, WACH M TMOJIXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJIEHHE Yy oOOydyaromuxcsi oOmeld KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIETO
MUpa JKMBOW MPUPOJbl HA OCHOBAaHMM 3HAHUW W OMNbITA, IOJYYECHHBIX IpU
W3y4eHUU OMOJIOTHY;

dopMupoBaHue y OOYYAIOIIMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCHHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM IKHBOM
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEl, COOTIOICHUS STUYECKIX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJEACTBUI CBOEH JIESITETLHOCTH 10 OTHOLICHUIO K OKPYKAIOLIEN Cpee,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEP NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpennero oobmero oOpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM 06nacTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



st u3yueHus: 6MoJIoruy Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henemnto), B 11 knacce — 34
yaca (1 gac B Hefento).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pons Owonormu B (QopMUpOBaHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUSI KUBOM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiacCupUKalms, MOJACIUPOBaHUE, CTaTUCTHYECKas o00padoTka
JTAHHBIX ).

JdemoncTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

[Tpaktrueckass padora Ne 1. «Vcmonmb3oBaHWE pa3IMYHBIX METOAOB MPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aMs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinume
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM M MIX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIMA, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKHUH ), OMOChEPHBII.

JdemoHncTpanun:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OPTaHU3AIUU
YKUBOW MPUPOABD).

Oo6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpOJIEMEHTBHI,
MUKpPO3JIeMEeHThL. Bosia 1 MuHEpanbHbIE BELIECTBRA.

@OyHKIMM BOABI M MHUHEpaldbHbIX BewlecTB B KkieTke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
Hezamenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIM COCTaB. Y pPOBHU
CTPYKTYphI ~O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpHWYHAs, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBoOicTBa OenkoB. buonornyeckue
GyHKIIUU OCIKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHbI.
OTnnuus pepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.

VYrneBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCUpubdo3a),
aucaxapuapl  (caxaposa, JakTo3a) UM mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUII0I103a). bruonornyeckue GyHKIIMM YriIeBOI0B.

Jlunuael:  Tpurauuepuabl, QGocoaunuasl, crepounnsl. ['mapoduIbHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEJIKOB U JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmore: JIHK wn PHK. Hykmeornasr — wmoHOMEpHI
HyKJIenHOBBIX Kuca0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIMH.

[{utonorus — Hayka o kietke. KiietouHas teopus — NpuMep B3aMMOAEUCTBHUS
uzael u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUS KIETKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe NpHU3HAKU KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JJHK kak renermueckuii ammapar,
cucTeMa CuHTe3a Oeska.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS MpoKapuoTHueckor KieTku. Kierounas ctenka Oakrepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XKUBOTHOM U
IpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkun. [Inazmatuyeckas memoOpana, e€ cBoiicTBa U ¢pyHkiuu. l{lutonnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
an30CcoMBl. [10yaBTOHOMHBIE OpPraHOW[Ibl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W TIacTua. Bunbl mactun. HememOpanHbie
OpraHoubl KJIETKU: PHUOOCOMBI, KJIETOUHBIM ILIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKHA. QyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IllBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupr u cxembl: «llepuoanueckas Ta0nHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibl



ATDy», «CtpoeHre 3yKapuOTUUYECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHME MJsi MPOBEACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHme KaTAIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

Jlabopatopuas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX W OakTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIIMCaHUE».

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUSA (PHEPreTUYeCKii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbii. Pombs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTuBHOCTL (hOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. Bausiaue ycnoBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHHUEe XeMOCHUHTE3a IS
YKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJleTKe. PaciiemieHue BellecTB, BbIJIEJIECHUE U
aKKyMyJMpPOBaHHE OHHEPruM B KJIETKE. OITambl HSHEPreTHYEcCKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenpHOe dhochopunupoBanue. D¢ DHEeKTUBHOCTH
HHEPreTUIECKOro OOMEeHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanusi reHetnueckod uHopmanuu B KIETKe. ['€HETHUeCKH KOA U €ero
coiictBa. Tpanckpunums — matpuynsiii cunre3 PHK. Tpaucmsuus — 6uocunTe3s
Oenka. Ortanbl TpaHchsiuuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WNBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U SKM3HEHHOTO LHMKJIA BHUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpuWIlLMs, peBepraza W uHTerpaza. llpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanuu:

[Toptpetsr: H. K. Konsuos, /1. Y. iBanosckuii, K. A. Tumnpsses.

Tabmuubr u cxemsl: «Tunbl muTanusy, «Mertabommuzm», «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycs», «baktepuodarn», «CtpoeHue u xku3HeHHbINH UK Bupyca CIIM/a,
oaktepuodaray, «Pemmukarms JTHK.

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK w Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», MoJeib cTpykTypbl JTHK.

Tema 5. Pa3aMHokKeHMe M MHAUBUIYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Kietounplii UK, WM SKU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnukanusa — peakuus MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTTON THBIN M TalvIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  WHIMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, nmpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJOTHUYECKUI CMBICIT MUTO34.

[Iporpammupyemast rubesb KJIETKU — arnomTos.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- K MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BETETATUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHHPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JJIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, mpoucxoAsiue Ha CTaausax Meno3a.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormueckuin cmbicin U
3HaYCHUE MENo3a.

["ameToreHes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *kene3bl: CEeMEHHUKU U SMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEpPMAaTOreHe3 M OBOIEHES.
OcoOeHHOCTH CTpPOEHUsI ANWLEKIETOK U CHepMaro3ouaoB. OmIog0TBOpEHHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KHBOTHBIX:
npobnieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TUIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOJICTBA.

Poct u pazButue pacrteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJIUU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuipr u  cxembl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOKEHUE
pacteHuit», «Jlenenue xieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii nukm», «Pemmukamus JTHK», «Murtos»,
«Menosy», «Ilpsmoe u HenpsaMoe pazButue», «l'amMmerorenes y MICKONUTAIOINX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmMaTo30u bl
MJICKOIIATAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAIOIEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuIiMKanus «/lejieHue KIeTKkn», MOJIEIb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HabGmoneHwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOIPENApATAX).

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
FOTOBBIX MHKpOIIpenapaTax».

Tema 6. HacsieicTBeHHOCTh 1 MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTuku. Ponbs nurosnoruu
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIaa pOCCHICKHX M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeTonapl TeHEeTUKH (THOPUIOIOTHUYECKH,
IUTOTEHETUYECKUM, MOJEKYJISIpHO-reHeTuuecKuii). (OCHOBHBIE TI'€HETUYECKHE
NOHATHS. ['eHeTHnUeCcKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBaHU.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonoruOpumaHOe CKpemrBaHue. 3aKOH €IMHOO0Opa3usi THOPUIIOB TEPBOTO
nokojeHusd. IIpaBuno JOMuUHHpPOBaHMS. 3aKOH pACIICIUICHHUS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMMOJTHOE JTOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOIO  HaclieOBaHUs
npu3HakoB.  llUToreHeTHUecKMe  OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoab30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJIEAOBAaHUIO I'eHOB. HapyleHne cuemnyieHrs reHoB B pe3yibTare
KPOCCUHTOBEpPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUEeCKuEe KapThl.



['enernka nosia. XpoMOCOMHOE OIpEeNIeHUE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOrameTHsle W TeTeporaMeTHele opraHu3Mbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHYMBOCTHY: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HW3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOM(PUKALIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapuallMOHHAs! KpUBas.
Hopma peakumn npusHaka. KoaudecTBEHHBIE M KauECTBEHHBIE NPU3HAKUA M HX
HOpMa peakimu. CBoMCTBAa MOIU(PUKATTMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHMYECKas, W3MEHYUMBOCTb. KomMOHHATHBHAS
U3MEHYMBOCTh. Mei03 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTallnoHHasi ”3MEHYMBOCTh. Knaccudukanus MyTaluii: reHHbIe,
XpOMOCOMHBIE, FTeHOMHBbIE. YacToTa U MPUYMHBI MyTallMid. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTMYECKHUX PSAIOB B HacieacTBeHHoW n3menunBoctd H. Y. BaBunosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enernka yenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
YyeJIOBEKA: reHeaIornuecKrui, OJIM3HEIOBBIH, IUTOT€HETUYECKUH, OMOXUMHUYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIpEJEIICHHE TCHOTHUIIA:
IIOJITHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[M1P-ananu3a. HacnenctBennble 3a0ojieBaHMS 4YEIOBEKAa: TI'CHHBIE OOJIC3HH,
00JI€3HM C HACJIEICTBEHHOW NPEapacIoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnyeckue M reHeparuBHble MyTanuu. CTBOnOBbIE KIETKM. [IpMHIHAIIBL
3I0pOBOT0 00pa3a *KU3HU, AUATHOCTUKH, MPOPHIAKTUKH U JICUCHUS TEHETUYECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUpPOBaHHE. 3HAYCHHE MEAULMHCKON
TEHETUKH B NMPEAOTBPAILIEHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmuumbr w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE ©  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOI€HETUYeCKas
OCHOBa»,  «3aKOH  4YHUCTOTBl  ramer», «JluruOpupHoe  CKpelIMBaHUEY,
«luronornueckne  OCHOBbI ~ JUIMOPUIHOTO  CKpeluBaHus»,  «Meio3y,
«B3auMozencTBue ajuIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapTbl pPacTEHUH,
KUBOTHBIX M YeEJOBEKa», «l'€éHeThka moiyia», «3aKOHOMEPHOCTH HacCJEI0BAHMS,
CUEIUIEHHOTO ¢ Tmojom», «Kapuotumsl dYenoBeka H KUBOTHBIX», «Buasl
U3MEHYUBOCTHY», «MoaudukannoHHas HW3MEHUYUBOCTH», «HacinenoBanue pesyc-
dakTopar, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD.

ObopynoBanue: MoJeIH-aNIUIMKANN  «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Hemonnoe nomuHupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpécr



XpOMOCOM», MHKPOCKOIl WU MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(GbopMBI KPBUIbEB U OKPACKH Telia), repbapuii «['opox moceBHO.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPUAHOTO W
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(pUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BapUAIMOHHOU KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka WM MPOUECC. 3apOKICHHUE CEJNCKIUH U JIOMECTUKAIIMS.
Yuyenue H. W. BaBwimoBa 0 T1IeHTpax TNPOUCXOXKIEHUS H MHOT00Opa3us
KyJbTYPHBIX pacTeHul. LIeHTpbl MpOMCXOXKIEHMsSI AOMAIIHUX *KUBOTHBIX. Copr,
nopoza, ITaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJeKUMHA pacTeHUd M KUBOTHbIX. OIEHKAa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras muHug. CKpelmMBaHUE YHCTHIX JIMHUU.
['ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJYYECHHE TOJHIUIOUJOB. JOCTMIKEHHSI CENEeKIMU PpAaCTeHUH, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHosoruss kak orpacib NPOU3BOJCTBA. ['eHHass HMHXKEHEpHs. ITallbl
co3nanusi pexomOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounbsie KyiabTypbl. MUKpPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupoBaHWe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudyeckue  mnpoodimempl. MO —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3ms
KYJBTYPHBIX pacTeHui», «llopoasl TOMAIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomumnounus», «OO0beKTH OuotexHonorun», «Kinerounsie KyabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHUEe U IEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MyJISKU TUIOA0B U KOPHETIIIO0B TUKHUX ()OPM U KYJIbTYpPHBIX
COpTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHBIE PACTCHHUS.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKLMM PAaCTEHUH |
YKUBOTHBIX (Ha CEJICKLINOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUHM. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OHMONOrvH. BiusiHue 3BOJIOIMMOHHON TEOpUM HAa pPa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CupnerenbctBa 3BoitoLuu. IlaneoHTosorndyeckue: IMocCiIe€OBaTEIbHOCTD
NOSIBJICHUS BHUJOB B HaAJECOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHbIE (POPMBI.
buoreorpaguyeckue: cxoacTso 1 paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3inuvs 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BCeX
OpraHU3MOB.

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBUHM3MA. J[BIKyIIME CHUJIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE IIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIENEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIlecCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boroluu (CTD) u €€ OCHOBHBIE NOJIOKEHMS.

Muxkpososrorus. [lomynsanusa Kak eIMHUIA BUAA U SBOJIIOLINU.

JBroxkynie cuibl ((akTopbl) SBONIOIUM BUAOB B IpHpoje. MyTalMOHHBIHI
IpoLecC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynslMOHHBIE BOJHBI M Apeid
reHoB. M3onauus nu murpanus.

EctrectBenHblii 0oTOOp — HampaBisitonmii  (aktop 3BomonuA. DoOpMbI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT dBomonuu. llpumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UAMOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHYECKOE.

MaxkposBomtorusi.  Dopmbl  3BomonMu:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIIOLUY.

[TpoucxoxaeHrne OT HecleUHaaIu3upoBaHHBIX INpenkos. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paaualys.

JdemoHncTpanun:



[Toptpetsl: K. JIlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mroiep, A. H. CeBepios.

Tabnuubl u cxembl: «Pa3zBuTre oprannyeckoro Mupa Ha 3emse», «3apoAbIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  O0OpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasmue COpTOB PACTEHUII,
«MHoroo6pa3ue  MoOpojJ  KUBOTHBIXY, «Ilomymsiunm»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Ununoamantamumny, «OO0mas aereHepamus»,
«/IBmkymue cunsl dBomonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnocobieHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA3OBAHHE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KHUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHS 3BOJIIOLMN», 00bEMHAs MOJENb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenb anmmkanus «llepekpécr
XpOMOCOM», BIaXHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY, MUKporpenapat «/lpozoduna» (Hopma, Myrauuu (HOpMbI KPbUIbEB U
OKpPACKH TeNa).

JlabopaTopHble U MpaKTHYECKHEe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue mpuUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMusa. XHUMHUYECKas
3BOJIIOLINMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON 3BOMIONNH. HavanpHbIe 3Tansl
ouosiormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE IPOTOKJIETKH. lIepBble KIETKM M HMX 3BOJIIOLUA.
®opMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
npoTepo3oiickass dphl. Ilameosolickas 3pa u €€ TepuOAbl: KEMOPHUICKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOMU.

KaliHo3o1ickas 3pa W €€ mnepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIuMaTa W IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBNIEeHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYEecKOro Mupa Kak OTpaxkeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

DBOoJIOLIMS YelloBeKa. AHTPOIOJIOTUs KaK Hayka. PazBurtue npecraBieHuid o
IMPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHe3a. CXojicTBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOmecTBeHHbII 00pa3  JKU3HH,
U3TOTOBIICHUE OPYIUH TpyAa, MbIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTpalIONUTeKH, Yenosek
ymensli, Yenosek mnpsamMoxomdammi, YenoBek Heanaepranbckui, UYenosek
pa3ymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO M0O3ra, 00pa3 KU3HU, OPY/IHUS.

UYenoBeueckre packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOM]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  YUepTel  MPUCHOCOOIECHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeJIOBEYECKHX pac.
Kputuka pacusma.

JdemoncTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHuyeckoro mmupay», «PactutenbHas kieTka», <«OKUBOTHas  KIeTKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPaAY,
«CpaBHEHHE AaHATOMHYECKHX 4YE€pT CTPOCHUS YEJOBEKa W YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «pesHue moan», «llepsbie
COBpPEMEHHBIE JIIO/IN», «HemoBeYecKue pach».

O6opynoBanue:  mynsixu  «lIpoucxoxnaenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKH WJIU
U300paKeHHUsI KaMEHHBIX OpPYAHHM MEepBOOBITHOIO YENOBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOTAEMbIX KUBOTHBIX Y PACTEHUI».

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[TpakTnueckast pabota Ne 1. «M3ydeHne MCKOMaeMbIX OCTaTKOB PACTEHHUM U
YKUBOTHBIX B KOJUIEKLIHAX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKUi My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

OKOJIOTHs KaK HayKa. 3aJaud U paszesbl 3KOJIOTHH. MeToIbl SKOIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue ¢akropel. Kraccuduxamums skonornyeckux (HakTopoB:
abuoTuyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJOTHYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaXHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTmsl.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUsI, XUITHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJEWUCTBUM Il CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU momyjasuud. OCHOBHBIE IOKa3aTeian
MOMYJISIUN: YHUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. J[MmHaMuka 4uCI€HHOCTH MOMYISUANA U €€ PEryJIsIusl.

JdemoHncTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpr u cxemsl: kKapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranu3zMoBy», «®Doronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUUU UHDY30pUU-TyDenbkny, «l umieBsie nemnm».

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUN pa3HBIX BUAOB
pacTeHu».

Tema 4. CooOmecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

CooOmiecTBOo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBas,
POCTPAaHCTBECHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsi3u B
ouoneHose.

Dkoyoruyeckne cuctembl (dkocuctembl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIECHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTrUU B IKOCHUCTEME.
Tpoduueckue (muiEeBble) YPOBHU OHKOCUCTEMBbI. [luieBbie LEeNMU U CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: Ouomacca, NPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUJIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYHBOCTD, CAMOpPETyYIIsALusl, pazButue. CyKieccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepnl Kak
rI100aNpHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BeleCTB 1 OMOT€OXUMHUYECKUE LIUKIIBI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe IPUPOIbI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yIOpaBICHUS TMPUPOAHBIMU pecypcaMd M HX HCIOIb30oBaHUe. JlOCTHXKEHUS
OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHncTpanun:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxemsl: «[lumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu muTanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONOTEHHBIE  BO3JICUCTBUS HA NPUPOAY», «BaXHEWMIINE  UCTOUYHUKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOJ», «[louBa — BaxkHeHIIas cocTaBistomas
ouocheps», «PakTopsl aerpaganuu nouBy», «llapHukoBelil 3pdexT», «DakTops
paZoaKkTUBHOTO 3arpsisHeHust Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouochepsl»,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyropopot azota B mpupoze».

ObopynoBanue: Mojenb-anmanKanus «TUnuuHple OHOLIEHO3bD», TepOapuii
«PactutenbHbIe cO00MEcTBay, Koyeknn «buorieHo3y, «Bpenurenn BaxXHEHIIIIX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKIWHW pPacTeHUH u
YKUBOTHBIX, MPUHAJIEKAUIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOr0 BHUJA,



Kpacnass kuura Poccuiickoit ®denepanuu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pacTeHUI U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMSI  OOyYalOUMMHUCA MPOrpaMM  CpeIHero oOuero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUs Mpenmera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
IPaXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENCNICHUI0, HaJu4he MOTHUBAIlMM K  OOY4YEHUI0O  OHOJIOTHH,
IIEJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUNU JWUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMONOTHYECKOTO  00pa3oBaHUs, HAJIMYUE HSKOJIOTHYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS IpeameTa «bHOJOTus JOCTUTaoTCs B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
TPaAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU W HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHs, PAa3BUTHUS BHYTPEHHEW TMO3ULIUU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont depepauuu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YyYarOIIMXCsl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCcTBa, PAaCIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:knaHCKOro BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)KEHUE
3aKOHA U IPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH IIPU CO3AAHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M TMO3HABATENbHBIX 3aj1ay, BHIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OINpPENAEATh COOCTBEHHYIO IIO3ULHMI0O [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOeXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLIMAJIBHBIM MTOJIOKEHUEM;

TFOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOIHEHUS
yu4eOHBIX, TIO3HABATEJIbHBIX U HCCIENOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO
OTHOIICHHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYXXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUECKOTO COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON JESATENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(OpMHUPOBAHHOCTh poccuiickon Ipa)<1aHCKON UJEHTUYHOCTH,
naTpUOTH3Ma, YBAaXXEHHs K CBOEMY HapoJy, UyBCTBa OTBETCTBEHHOCTH IIepes
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM SA3BIK W KYJBTYpY,
IPOLUIOE U HACTOALLIEE MHOIOHAIMOHAIILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IPUPOJTHOMY HACJIEIUIO U MaMSITHUKaM IIPUPOJIBI,
nocTuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OHOJOTHH, MOHUMAaHMS 3HAYEHHsS OHOJOTMM B TO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHHE AYXOBHBIX LIEHHOCTENW POCCUICKOT0O HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MIOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYyalMI0 U INPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTENSAM, CO3/1aHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHUA LIEHHOCTEM CEMEMHOM KH3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ICTETHKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOILICHUH;



INOHMMAaHNE YMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BMJIAX MCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh Ka4eCTBa TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOTYYHs:

NOHMMaHHE U pealu3alus 370pOoBOro M 0e3omacHOro odpasza JKU3HU
(3m0poBO€  mHUTaHME, COOJIOJEHUME TUTMEHWMYECKUX TpPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryisipHas (¢uznueckas
aKTUBHOCTb), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

NOHMMAaHHE I€HHOCTU TPaBUJ HMHAWBUIYAJBHOTO M  KOJUIEKTMBHOIO
0€3011aCHOr0 MOBEJEHUS B CUTYaLUSAX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYA0JII00HE;

TOTOBHOCTh K AKTUBHOHN J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBITNIOJIHSATH TaKyIO JESTEIIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHoHATbHON NEsATENIbHOCTH, YMEHHE
coBepLIaThb OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealn30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS,

MOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI IOCTYIKOB M OLEHKM MX BO3MOXHBIX IIOCIEACTBUNA Jis
OKPYKarOIIEU CPELBI;

OCO3HaHHE TJI00albHOIO XapakTepa SKOJIOIMUYECKHUX MpoOJeM M IyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOIOrHU
3HaHWA M YMEHHUS INPU PEIICHUU Mpo0JIeM, CBA3aHHBIX C PalUOHAJIbHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJIEHUE  TpaBWJ  IIOBEIECHUS B  INPHUPOJE,
HAIpaBJICHHBIX HAa COXpAaHEHHE pPaBHOBECHS B SKOCHUCTEMaX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);



aKTUBHOE HEMpUATHE JEHCTBUN, NPUHOCAIIMX Bpel  OKpY)Karolei
NPUPOAHON cpesie, YMEHHE MPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJIOTUYECKHE
HOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUI U MPEIOTBPAIIATh HX;

HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMU B TO3HABATEIbHOH, KOMMYHHKATHMBHON M COLMAIBHOM
IPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOM AESITeIbHOCTH 3KOJIOTHUECKOM
HAIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JIOABMH U IMO3HAHUS MUPA;

NOHUMaHWE crenupuKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poiu B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalollleM MHUpe KaK O €IMHCTBE NPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXpPaHEHHUS MPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrieyeHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMULUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX  peIIaTh PECypCHble  MpOOJIEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHss  mepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOAHBIX PECYpcOoB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIHMOHAIBLHON IPaMOTHOCTU OOydaromuxcs, GopMupyemMoii
py U3y4eHUH OHOJIOTUY;

NOHUMaHHE CYIIHOCTU METOJOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IMOJy4daeMmble 3HAHHMS JJIs aHajiu3a u
OOBSICHEHHSI SIBICHUI OKPYXAIOIIET0 MUpPA M MPOUCXOSAIINX B HEM M3MEHEHUH,
yMeHUe JenaTh OOOCHOBaHHbIC 3aKIIOYECHHS Ha OCHOBE HAy4yHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C LIEJIbI0 MOIyYeHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJOTMYECKUE 3HAHUS IS
peleHust mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
HPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBHUIYaJIbHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06p8,30BaHI/IIO )41
caM006pa3013aHH10, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUH 110 OWOJIOTHHM B
COOTBCTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METANIPEIMETHBIE PE3YJIBTATDBI

MeranpeameTHbIe pe3yJabTaThl OCBOCHHUST yueOHOTro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHUSA, OTPa’KaIOIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB MO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, Hay4HbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOJMOJeHHe, HU3MEpPEHUEe, OKCIEPUMEHT U JPYTHuX),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBLHOM
TPAaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMH OOy4YaroIIMUXCs, CIOCOOHOCTD
oOyyJaronuxcs UCIIOJIh30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W YHUBEpCaJbHbIC Y4YCOHBIC JCHCTBUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpENIETIATh IEJN NEeATebHOCTH, 3a/aBas MapaMeTphl M KPUTEPUU WX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBbsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pPaACCYKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABIICHUS
CYIIIECTBEHHBIX CBsI3€l M OTHOIIECHUN B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUYMH  Pa3HOrO0  poAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIECIACTBUN JACATENBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENbHOCTH,
HaBbIKAaMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEILIEHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACATEIBHOCTH IO IOJYYEHHIO HOBOTO
3HAaHUS, €r0 HHTEpHIpeTalu, MpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh W (opMynHupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh apryMEHThI JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPXKACHUIL, 3a1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBJISATh LIEJCHANPABICHHBI MOUCK IEpEHOca CPEACTB U CIOCOOOB
NENCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JaCTH
AKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE TOIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE y4eOHOTrO
nocoOusi, HAy4YHO-IOMYJSIPHOM nuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanM3upoBaTh



MH(POPMALIMIO PAa3IMYHBIX BUAOB U (OPM MPEICTABICHHS, KPUTUYECKU OLCHUBATDH
e€ J0CTOBEPHOCTh M HEMPOTUBOPEUYNBOCTH;

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSITH PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiorrmueckoil HpOpMaIy, HEOOXOIUMOM NJIsi BBIMIOTHEHUS yUeOHBIX
3ajady;

nproOpeTaTs ONBIT HCIOJIb30BaHUSA HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPLICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpPMY  MpPEICTaBICHUS
Ouonornueckor nHPopMauu (Cxembl, TpaduKu, AUarpamMmbl, TaOIUIIbI, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Ouonoruueckor uH(poOpMalnuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIBI, (hOpMyIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCMONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJISITHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WH(pOpPMAINH,
UHGOPMAIMOHHON 06€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oOmenme:

OCYILECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJM TUCKYCCHM MO CYIIECTBY 0OCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
Jajiora Wil TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMUYHBIMU CIIOcOOaMu OOIICHHS W B3aUMOJEHCTBHS, MOHHUMATh
HaMepeHHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpEKTHO! (hopMe POpMyIHUPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

NOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YIeOHOH 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 4WieHa KOJUIEKTUBA,;



OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUM,
pacmpeienaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXXJIOTO YYaCTHHKA KOMAaHJIbl B
001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OLIEHHBATh HJIEU C TMO3ULHUU HOBU3HBI,
OPUTHHAJILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

1) camoopranu3amnus:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [IJI BBIABJICHHS TPOOJIEM U HX
pEIIeHNs B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMUYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYNKAaX MO OTHOILIEHUIO K >KHBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MO3HABATEIbHYIO AESITENbHOCTb, BBISABIATDH
poOIeMBbI, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIEC 3aJja4l B 00pa30BaTEIIbLHON
NEeATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacmupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HbIX O00JacCTSIX 3HAHWM, MOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIN U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCHTh KOPPEKTHBBI B ICSATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUs
COBEpILAEMbIX JIEUCTBUI UM MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUU i1 OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;



OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalIu3e pe3yJbTaToOB
NeSATEeIbHOCTH;

3) npuHATHE Ce0H U APYTrHUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuueckue ajs yueoHoro npeamera «buonorusp»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
PE3yNBTaThI MPEACTABICHBI MO TOJIaM 00yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIJIAJlEe POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYCCKUX TEPMUHOB W TOHSATHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IIpPEBpalllCeHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YPOBHEBAsE OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCITPOU3BeICHUE (PETIPOTYKIIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1meHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pactennii H. WM. BaBuioBa), onpeaensiTe rpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
OMMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHWH, OpraHu3alys W TIpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE TMOTYYCHHBIX



pe3ynbTaTOB, MCIOJb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKApPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U IMPEBpALICHUS dHEPIUU B KIETKe, (pOoTOoCHHTE3a,
IJIACTUYECKOTO W SHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pAa3BUTUA  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB M SIBJICHWM, IUJI NPUHATHS NMPAKTUYECKUX PELIECHUH B IOBCEAHEBHOU
KU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbs U 370POBbSA
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKarolen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouosornn U OHMOTEXHOJOTHUH i1 PalMOHAJIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHUE pellaTh JJIEMEHTApHbIE TIE€HETUYECKHE 3a/Jayd Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpelcKa3aHusl HACJIEJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHUPOBATH WHGOOPMAIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITHIO U3 HECKOJbKHX MCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOIO MHUPOBO33PEHHS, O BKIIAJIe POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLICHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOrMUECKUX TEPMHHOB M TMOHSITHIA:
BU/I, TIOMYJISANSI, TEHOMOH, SBOJIONNS, ABMKYIHUE CUITBI ((PaKTOPHI) IBOIOIUH,
PUCIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHYECKHE (aKTOPbI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, pPEAYLUEHTbl, LEeNu MUTaHUsi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3arath OWOJOTHYECKHMEe Teopuu (PBOMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, yepenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit spomoruu A. H. CeeprioBa, yueHnus o ouochepe B. . Bepnaackoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U MPOBEACHHE
OMOJIOTMYECKOTO  ADKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
U3MEHUYMBOCTH, €CTECTBEHHOro OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOIECHHOCTU
OpPraHH3MOB, JIEHCTBUS SKOJOTMYECKHX (DAKTOPOB Ha OpraHU3Mbl, IepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W OMOTCOXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB W SIBJICHWM, IJIS NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0€30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYKaroIen
OPUPOAHON cpefe, MOHUMaHWE HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PAllMOHAIBHOTO MPUPOIOTIONb30BAHMUS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKUe 3a7aud, COCTABIATH CXEMBI
NepeHoca BeIleCTB U SHEPTUH B dKOocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPNPETHUPOBATH HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO T[ICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBAa MacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  rJ00aJbHbIE  SKOJOTMYECKUE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
8 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM udpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1
! IBoMIOLKOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 0.5 bubanorexa HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Oprauusmel ¥ OK aromas cpena 5 1 bubmorexa LIOK
p Py Karotl peA https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.ru/863¢6122
https://m.edsoo.ru/863e¢632a
MeTo1bl TO3HAHUA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonp30BaHue pa3IMYHBIX 1 0.5 bubmorexa [OK
P ’ https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckne cucTeMsl, IPOLECCH 1 bubnmoreka [JOK
1 X U3yYCHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUH cOoCTaB KIIeTKH. Bona u | bubmunoreka LIOK
MUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bubmunoreka LIOK
5 b .C 0 1
CITH, LOCTAB H CTPOCHHE DENROB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
7 VYrnesoasl. JInnuanl 1 nomorexa I10

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 Hyknentossie kuciorsl. AT® https://m.edso00.ru/863e6d5¢
9 Hcropust 1 METObI N3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucremMa
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTopnas padora Ne 2
«M3yueHune cTpoeHns KIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubmunoreka LIOK
12 OOMeH BelecTB WM MeTa00JIN3M hitps-//m.cdsoo.rw/863¢766¢
bubmunoreka LIOK
13 PotocuiTes. XemocHHTe3 https://m.edso0.ru/863¢7¢98
. bubmoreka [JOK
14 JHepreTueckuii oomen https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7ded
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peaknus bubmoreka [JOK
MAaTPUYHOT'O CUHTE3A https://m.eds00.1u/863e796¢
bubmunoreka LIOK
17 Tpancsms — duocwnres benxa https://m.edso0.ru/863e796¢
18 Hexknerounsie ¢popmbl )KU3HH — Bu6muotexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.eds00.ru/863¢7540

but6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831¢e
bu6mmoreka [IOK

2 Meii

0 enos https://m.edsoo.ru/863¢7f4a

OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJIeTOK. OII0g0TBOPEHHE.
JlaboparopHnas pabota Ne 4 bu6nuoreka [IOK

21 0.5
«M3ydyeHue cTpoeHus MOIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTIpenaparax»

2 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka o bubmmoreka [JOK
HACJICICTBEHHOCTH Y U3MEHYNBOCTH https://m.edsoo.ru/863¢8612
3aKOHOMEPHOCTH HACIEAOBaHUS

24 IpU3HAKOB. MOHOrHOpUIHOE bubmorexa LIOK

p ’ pHA https://m.edsoo.ru/863e8878
CKpEITUBaHUE
UTHOPUIHOE CKpEIINBAHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHUS bubmmorexa IOK
A https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUIHOTO U JUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(IIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'enetuka noma. Hacienosanue but6mmoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMMPU3HAKOB, CICIUICHHLIX C IIOJIOM

https://m.eds00.ru/863e8c60

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

73 pabota Ne 6. Uzyuenue | 0.5 bu6nuoreka [IOK
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BApUAIMOHHOW KPUBOM»

HacnencTBenHast ”3BMEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bu6nuoreka [IOK
«AHanmu3 MyTanui y 1po30(uis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Peteriia wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IIEHHE T10

31 teMme «HacnencTBeHHOCTH U 1
W3MEHYHBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 Cenekuus Kax Hayka i IpoLece ! https://m.edsoo.ru/863e9214

3 MeTo/ bl U TOCTHKEHUS CENIEKIINU | bubmuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

14 broTrexHoI0rus Kak oTpacib 1 bubmmoreka [JOK
NPOU3BOACTBA https://m.edsoo0.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
n/n Tema ypoxa Bcero Konrpoanneie  Tpaxruieckue U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3YUECHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
) Hcrtopus pa3BuTHSs IPEACTABICHUI 1 bu6nuoreka [IOK
00 3BOJIIOLIUH https://m.eds00.1ru/863e9570
but6mmoreka [IOK
3 MuipoosomoLHs ! https://m.edsoo.ru/863e9¢cle
[Tomynsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOINH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa [OK
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIHe CUitbl (3J1€eMEHTapHBIC 1 bu6nuoreka [IOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
. bubmoreka [JOK
6 EcrecTBenHnbIit 0TOOP U €r0 HOpMBI 1 hitps-//m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bu6nuoreka [IOK
pabota Ne 2 «Omnucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar»
2 Hamnpasnenus u nytu 1 bubnmoreka [JOK

MakposBotonuu. HeobparumocTts

https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9BOJJIOINH

KonTtponbsHas paboTa «IBOIIOIMOHHAS

Ha 3eMiie»

9
OHoIOTHUs»
10 Uctopust xu3Hu Ha 3emMiie U1 METObI
e€ U3y4yeHust
1 I'unoTe3bl NPOUCXOKACHUS KU3HU Bu6muotexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazBuTune xu3Hu Ha 3emJie 1o Apam U bubmuoreka [JOK
[epuo1am https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTETBHOTO U dKUBOTHOTO MUpA.
13 [TpakTrueckas padota Ne 1 0.5 bu6nuoreka [IOK
«M3yueHne UCKOMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cuctema bubmmnoreka [JOK
OpPTaHUYECKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJTOBEKa (AHTPOIIOTEHE?) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxyuiie cuibl ((hakTopbl) Bubmuotexa [JOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLNU
YyeloBeKa
18 UenoBeyeckue pachl U MPUPOIHBIE bu6nuoreka [IOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863caca2
KonrponsHas pabora
19 «BO3HUKHOBEHHE U PA3BUTHE KUZHU



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJIorus Kak HayKa

21

Cpebl OOMTaHUS U SKOJIOTUIECKHE
(baxTopsl

but6mmoreka [IOK
https://m.edsoo.ru/863cafec

22

AbGuoTtndeckue HakTophl.
JlabopaTtopnast pa6ora Ne 3.
«Mopdonoruyeckrne 0COOEHHOCTH
pacTeHUH U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
Ne 4. «BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

but6mmoreka [IOK
https://m.edso0.ru/863eb10e

23

buotnueckue hakTopsl

bu6mmoreka [IOK
https://m.eds00.ru/863¢b348

24

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nonysiuu. [Ipaktuueckas pabora
No 2 «Iloacuér nmnoTHOCTH
TOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»

0.5

25

Coo0bmiecTBa OpraHu3MoOB —
OuoIIeHO3

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTHYECKUE CUCTEMBI
(9KOCHCTEMBI)

bubmunoreka LIOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE ITOKA3aTEIU DKOCUCTEMEL.
DKOJIOTHYECKUE TUPaMUJIbI.
CgoiictBa 3xocuctem. Cykieccust

bubmunoreka LIOK
https://m.edsoo.ru/863eb5fa

28

IIpupoaHbIE 3KOCUCTEMBI.
AHTpPOIIOT€HHbIE SKOCUCTEMBI

29

IIpomMexxyTouHast aTTecTaims
«Co00111eCTBa U HKOJIOTUIECKHUEC
CHCTEMBD»



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 Bu6muotexa [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bu6nuoreka [IOK
ouocgepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Omochepe 3emnu 1

3 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001ICHIE TEMBI

34 «Co00111ecTBa ¥ 3KOJIOTUIECKHE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOIT'PAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
HAYYHOTO 3HaHHS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ononorny; (QyHKIMOHAIFHONW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJIepKaHUE OHOJOTUYECKUX TEPMUHOB U
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3M (0OMEH BEIIEeCTB H
MpEeBpaIeHUe JHEPrHH), TOMEOCTa3 (CaMOpEryJsIus), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEMPOIyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHH (KIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
yueHHusl (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHMIA;
OpraHM3alusi W MpoBeJeHHE OHOJOTHYECKOr0  SKCIEpUMEHTA,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpHil W 3aKOHOB; YMEHHE

ACJIaTh BbBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VYMeHue BBIACTATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
MPOKApUOT H© JYKapUOT, OJHOKIETOYHBIX K MHOT'OKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOLIECCOB OOMEHa  BEIIeCTB U
NpEBpaIICHHs] SHEPTUU B KieTKe, (POTOCHHTE3a, IUIACTHYECKOTO W
IHEPreTUYeCKOro  OoOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIBbHOTO Pa3BUTHA

opranusMa (OHTOTEHE3)




YMenune MMPUMCHATH IMMOJIYYCHHBIC 3HaHHUA JIIsL 00BsACHEHNS

OMOJIOTMYECKHUX MPOIECCOB U SBICHUM, JJIS MPUHSATUS MPAKTUICCKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ecredeHus: 0€301MacHOCTH
CBOETO 3/IOPOBBS U 3JI0POBBSI OKPYKAIOIIKMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOMN

OKpYyKaroleun cpene;

ITIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTMH Il PaIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpEIIMBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISTH
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpCaACKa3aHuA

HACJIEA0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NIpPaKTUYECKHe padoTHl,

coOmoiaTh mpaBWia TpH padoTe ¢ ydeOHBIM M JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHYECKH OLIEHWBAaTh W UHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHUKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKHE AacleKThl COBPEMEHHBIX WCCIEAOBaHUM B OHOIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 HH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSTHHHBIN arrapar OMOJIOrUHU

11 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMBbl CpeiHero 001ero odpa3oBanusi

CdopmupoBaHHOCT 3HAHUNW O MECTE U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHHS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPa W HAyYHOTO MHUPOBO33PEHHS; O
BKJIa/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiorny; (PyHKIHMOHAIBHOW TPAMOTHOCTH YEJIOBEKAa Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJECpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BUJI, TOIMYJSIUSA, TeHO(OH, SBOJIONMS, IBWKYIIHUE CHJIIBI




(paxropsr) IBOJIIOLINH, MPUCIIOCOOTICHHOCTD OpraHHU3MOB,
BU1000pa3oBaHue, HKOJIOTHYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHTHl,  KOHCYMEHTBI,  PEOYyHEeHThl,  [ENH  [HUTaHH,

AKOJIOTUYECKasl MUpaMuia, OuoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apossimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u myrei sBomonuu A.H. CeBepuiosa, yueHus o
omochepe B.M. Bepnanmckoro), ompenensiTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAaHUS B OHOJIOTHH
(HaOnrofieHWe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3ainusi W TMpOBEAEHUE OMOJOTHYECKOTO  JKCICPUMEHTA,
BBIIBMKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
WCCIEAYeMbIMUA BEIUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3Y/IhbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMenue BBIACTIATH CYHICCTBCHHBIC IMPpU3HAKU CTPOCHUMA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIECHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOCHHOCTH HPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
HepeHOCca BEIIECTB U MIOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOTCHHBIX
U3MCHECHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMmenune MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJsAX o0ecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHNS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXKAOIIEH MNPUPOAHOU  CpEAE;
IIOHHUMAaHUC HGOGXOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTApPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBbI IepeHOoca BEIIECTB U SHEPTUU B IKOcHCcTeMax (L€ MUTaHNs)

YMeHHe BBIIONHATH JIA0OpPATOpHBIE H  TPAaKTUYECKHE PadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

obopynoBaHueM




YMeHHne KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh HH(OPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIIpHBIE MaTepUaIb);

? paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE pOoOIEMBI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIC MHUCHbMEHHBIE U YCTHBIE COOOIICHMS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIMIO U3 HECKOIBKUX HNCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o »uBOoWM mpupozae. Pons Ouomormu B (opmMupoBaHUHU

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeToapl MO3HaHUS KUBOW MpUpPOAbl (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJCIUPOBAHUE, CTaTHCTUYecKas o0paboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U UX opraHu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHuCcTeM M UX pazHooOpasue

2.2

YpoBHH OpraHuzaliu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XWUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHE DIJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemecTBa. DyHKIMU BOABl M

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHuMble W 3aMEHUMBIC AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKIHN OEIKOB.

®depMeHTHl — OHojoruyeckue KatamuzaTopbl. CTpoeHHue (epMeHTa: aKTUBHBIN
neHTp, cyocrpartHas crnenuduanocts. Kodepmentsl. Burammnbl. OTanyus

(epMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIIOKO3a, pu003a M JIe30KCHPUO03a), ITHUCcaxapuabl
(caxapo3a, JlakTo3a) W TMOJUcaxapuibl (Kpaxmayi, TJIWKOTEH, IeJIII0JI03a).
Bbuonornveckue GyHKINU YTIIIEBOJIOB.

Jlumuael:  TpurMuepuasl, — crepounsl,  ¢ochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gynkmuu JsmnuaoB. CpaBHEHHE

YIJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucior. Crpoenne u ¢ynkmuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:

CTpoeHue U (PyHKIHH

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHas >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renermueckwii ammapar, cucTema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHUyecKas U mpokapuoruyeckasi. OCOOEHHOCTH CTPOEHUS
MpOKapUOTHUECKOM  KJeTku. Kmerounas crenka Oakrepuii. CrtpoeHue
AyKapuoTHUeCKOM KieTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KIJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
oprasousipl. OHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYEeCKasl CETh
(OIIC), ammapar ['ompmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxokIeHrne MUTOXOHAPHM W IUIacTui. Buibl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KIETKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1meHTp kKieTku. CTtpoeHue sapa: suepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

H(PISHGI[CSITCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00au3M. ACCUMUIANUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Ponb

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocunTtes. CBeToBas U TeMHOBas ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIIEHHS] €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMie

4.3

DHepreTu4eckuii oOMEH B KJETKe. PaciieruieHue BEIECTB, BBIICICHUE H
AKKyMYyJUPOBaHUE DJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTb YHEPTETUIECKOTO 0OMeHa

44

Peakniun matpuuHoro cuntesa. ['enernueckas nnpopmauus u JIHK. Peanu3zamms

TeHEeTHYeCKOW WH(popMalnuu B KIeTKe. ['eHeTHYecKuili KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunslii cuate3 PHK. Tpancnsauus — 6uocunres Oernka.

Konuposanue amuHokucaoT. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HM — BuUpyChl. Mcropusi oTkpeitus BupycoB ([I.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsI BUPYCHBIX 3a001eBaHUI

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounsrnii WK, WM KU3HEHHBIM IWKNI kieTku. HMHTepdaza u mwurTos.
[Tpoueccel, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpUYIHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JIuniouaHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HWHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmutTo3. Cragum muto3a. IIporeccel, mpoucxopsume Ha

PAa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

5.2

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecrosoro
pPa3sMHOXCEHHUS: [eJIeHHEe HaJBOE, IIOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CropooOpazoBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUCHUC IJId CCICKIUN
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[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Meiio3. Cramguu wMeiio3a. Ilpouecchl, mpoucXonsiiMe Ha CTaausIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICI M

3HaYeHNE MEN03a
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['ameTorenes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y JKUBOTHBIX. [looBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6pa3013aHHe " pa3BUTHUC MOJOBBIX KIJICTOK —
raMmer (CrepMaro30u, SUIEKIIeTKa) — criepMaTorene3 u oorere3. OCOOCHHOCTH

CTPOCHUSA SIMUEKJIETOK U criepMaTto30ua0B. OmnogorBopenue. [lapreHnorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  pa3BUTHE
(ambpuorenes). Dtanbl SMOPHUOHATILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuonansHoe paszButue. THIbI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsSMOE, HempsiMoe (TMYuHOYHOE). BrusiHue
Cpeibl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pactenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vcropus pasButus reHeTuku. Bxiuag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TUOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue NMOHTHs. [ eHeThnueckas CUMBOJIMKA, HCIOIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsl MPHU3HAKOB, ycTaHOBIEHHbIe [. Mennenem.
MoHoruOpuaHOe CKpeluIMBaHUE. 3aKOH eAMHO00pa3us THOPHAOB TIEPBOTO
nokosjeHusi. IlpaBuiio JOMUHHUpPOBaHHUSA. 3aKOH PACHICIUICHHS TPU3HAKOB.
I'umore3a uncroTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurubpuaHoe ckpelMBaHre. 3aKOH HE3aBHCHMOTO HACJIEIOBaHHUS MPU3HAKOB.
[{uToreHeTNYEeCKHEe OCHOBHI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIUMBAaHUS A

oTmpeelIeHUsI TEHOTUITa 0cO0n

6.3

CueruieHHOoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeJOBaHUIO TeHOB. HapymieHue CIEruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIECTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mnosia. XpOMOCOMHOE OIpEETICHUE Ioja. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIe W TeTeporaMeTHbIe OpraHu3Mbl. HacimemoBanue

MMPHU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACJICICTBECHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualMOHHBIM psag W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHBIE M Ka4€CTBEHHBIE

MPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencTBennasi, wuiM TEeHOTHUIHMYECKas, W3MEHYUBOCTb. KomOuHaTHBHAS
M3MEHYMBOCTh. Meiio3 W TMONOBOM Tmpolecc — OCHOBa KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBocTH H.1.

BaBuiioBa

6.6

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJI0BEKa: reHeaIOTUYeCKU, OJIM3HEIOBBIH, LIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpeeIeHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomonipio III[P-ananm3a. HacmemcrBeHHble 3a00JieBaHUS 4YelIOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIpacloNOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaThyeckue W TEeHEpAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




oOpa3a KW3HU, JUATHOCTHKH, TPODUIAKTHKA € JICUYCHUS TCHETHYECKUX
0one3Heil. MeanKo-reHeTUYECKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE METUITUHCKOM

IFCHCTUKHU B IPEAOTBPAIICHUHN U JICUCHUH I'CHETHYCCKUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIEHUE CENeKUUd U JIOMECTHKAIUS.
Yuyenue H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS MW MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoJja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIHMU. MaccoBbIi W WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymcras nuaMS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpelmBaHUE — ayTOPUIAMHT.
OtnanénHas rubpuamzanus W e€ ycmexu. VCKyCCTBEHHBI MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIeKLIUU pPACTCHUM, >XKUBOTHBIX H

MHUKPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. Tallbl
co3manusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Kinerounele  KyJabTypbl. MHKpPOKJIOHAJIBHOE  Pa3MHOKEHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHEe W dThdyeckue mpodnembl. MO — reHernuecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

DBOJIOLMOHHAS OUOJIOTUS

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  3BOMIOUMHU.  [lajeoOHTOJOTMYECKHE:  TOCIEI0BAaTEIbHOCTD
MOSBJICHUS BHJOB B IAJCOHTOJIOTMYECKOW JIETONMHUCH, TEPEXOAHBIE (OPMBL
buoreorpaguyeckue: cxonctBo u paznuuue ¢ayH U (piaop MaTepukoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXO/ICTBA M Pa3INins SMOPHOHOB PAa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIC, AaHAJIOTUYHBIE,
PYAMMEHTapHBIC OPTaHbl, aTaBU3MBL. MOJIEKYISIPHO-ONOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IMyTeH y Bcex

OpTaHU3MOB




1.2

OpomtormonHass  Teopuss Y. [lapuna. IIpennocbulku  BO3HUKHOBEHHS
JapBUHU3MA. JIBHXKYIIME CHJBI 3BOJIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAs U3MEHUUBOCTD,

O0opn0a 3a cyniecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus »HBomonmd (CTD) W OCHOBHBIE €€ TIOJOKEHUS.

MuxposBontouus. [lonynsuus Kak eqMHULA BUAA U SBOJTIOLUU

1.4

JBmwxyue cuiabl ((hakTopbl) SBOJIOLMU BUIOB B Tpupoie. MyTaluoOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U JApeid
reHoB. M3omsus u murpanus. EcrecTBeHHbI 0TOOp — HanpaBisIOMui akTop
sBOMIOLINU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Boiouuu. [Ipumeps
MPUCIIOCOOJIEHUH y OpraHn3MoB. ApoMopdh03bl M HIHOATATI TAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpaguuecKoe, IKOJIOTHIECKOe

1.5

MaxkposBomtorusi.  DopMmbel  3BoNMOLMH:  (DUIIETHYECKas,  JUBEpPreHTHas,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BOTIONHMN

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHay4yHble TIPEACTABIEHUS O 3apOKJICHUM >KU3HH. HaydHble Trumoresbl
BO3HUKHOBEHHUS KHM3HU Ha 3emyie: a0uoreHe3 W MaHCIepMus. XUMUYecKas
SBOJIOLHUS. ODKCIEPUMEHTAIbHOE IOATBEPKICHUE XHUMHUYECKOW HBOJIOLHUU.
Havaneubie sTambl Ouonormueckoit spomroruu. ['mmoreza PHK-mupa. IlepBoie

KJIICTKHU U UX 3BOJIOLMA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )XKUBBIX OPraHU3MOB

2.2

PazButne xu3Hm Ha 3emiie mo 3paMm U mnepuomaM. Karapxeil. Apxelckas u
npoTtepo3oiickass dpbl. [laneozoiickas spa M e mepHOAbl: KeMOpUHCKUH,
OPJIOBUKCKHW, CUJYPUHCKUH, JEBOHCKUH, KaMEHHOYTOJbHBIMA, MEPMCKHUHU.
Me3o30iicKkas 3pa U €€ Iepruoabl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

KaiiHozoiickass »2pa u €€ mnepuoAbl: MAJEOr€HOBBIA,  HEOrC€HOBBIN,
aHTPOIIOTEHOBBIM. XapaKTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX IPOLIECCOB.
OcHOBHBIE 3TaIbI IBOJIOLNUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOp(o3bl y
pacTeHuld W KUBOTHBIX. [losiBIeHWe, pacuBeT M BBIMUpAHUE TPYIIl KUBBIX

OpPTraHU3MOB

23

Cucrema oOpraHm4eckoro Mupa Kak oOTpaxeHue -dBomonuu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

24

OBonronus 4enoBeka. AHTPOIOJIOIMs Kak Hayka. Pa3BuTue mnpencraBieHUil o

IMPOUCXOXKIACHUN YCJIOBCKA. MGTOI[I)I HU3YUCHUS aHTPOIIOICHE3Aa. CXOI[CTBa n




pa3nuyus yenoBeka U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHE YEeTIOBEKA.
JIBroxymue cuiibl (akTopsl) aHTpornorenesa. HaciencrBeHHass N3MEHYHBOCTh U
eCTeCTBEHHbII 0TOOp. OOmIecTBEHHBI 00pa3 >XU3HU, HU3TOTOBJICHUE OPYAUN

TpyJa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YeloBeK
ymenslid, YemoBek mnpsMoxondmui, YenoBek HeaHAepTanbckui, Yenosek
pasyMHblid. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHMA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHS

2.6

Yenoseueckne pacbl. OCHOBHBIC OOJBIINE pachl: €BpOIEOUIHAS (€Bpa3uiicKasi),
HETpO-aBCTPATOU THAS (’xBaTropuabHas), MOHTOJIOHTHAS (a3uarcko-
amepuKkaHckas). YepThl MPUCIOCOOIEHHOCTH MPEACTABUTENICH YeTTOBEUECKIX pac

K YCIIOBUSIM CcyllecTBoBaHUS. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

OpraHusMbl 1 OKpyKarolias cpeaa

3.1

DKOJIOTHSl KaK HayKa. 3a/ladyd M paslelibl SKOJOTUH. MeToabl 3KOJIOTHYEeCKUX
HCCIeA0BaHUI. DKOJIOTHYECKOe MUPOBO33peHHe. Cpenpl OOMTaHUSI OPTraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAsA, TIOYBCHHA, BHYTPUOPTraHU3MCHHAA

3.2

Okonornyeckue  ¢axtopsl. Knaccudukanus — 3KOIOrMYeckux  (akTOPOB:
abmoTnueckne, OMOTHYECKHE W aHTPOIOTeHHBbIE. JleHCTBHE HKOJOTHMYECKHX

(hakTOpOB HA OPTAHU3MBI

33

AOGuotnueckue ¢GakTOphl: CBET, TeMIEpaTypa, BIAXHOCTb. DOTOMEpUOIU3M.
[IpucriocoOnenuss OpraHu3MOB K  JEHCTBUIO aOMOTHYECKHX  (DAaKTOPOB.

buonornueckue puTMsl

34

buotnueckue QaxkTopsl. Buabl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYpPEHIIUS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTYaJln3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HEUTpain3M. 3HadeHHEe  OMOTHYECKHX

B3aMMO/JICHCTBHII 1715 CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOITyJIAINHN. OcHOBHBIE ITOKa3aTeciin
NnomyJjianuu: 4YUCJICHHOCTb, IUIOTHOCTH, POXKAACMOCTb, CMCPTHOCTb, HIPHUPOCT,

Murpanus. JJuHaMruKa 4MCIIEHHOCTH MOMYJISILIUK U €€ peryJsius

COO6H_I€CTBa 1 3KOJOTUYCCKUC CUCTEMBI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBafd,
MPOCTpaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanThl. CBs3UM B

ouoIEeHo3e

4.2

Dkonoruveckre cucreMbl (dkocuctembl). [loHsitTue 00 dJKocHcTeMe |




ouoreoneno3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peTylleHTbl. KpyroBOpOT BemecTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBble) YpPOBHH 3KOCHUCTEMBL. [luiieBple Ilemu U CeTH.
OcCHOBHBIE TIOKa3aTeIM HKOCHUCTEMBI: OHMOMacca, MPOAYKIHA. DKOJIOTHYECKHE
NUPaMUBL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOMYUBOCTh, CAMOPETYJIALMSA, pa3BuThe. CyKleccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WIIU
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTr€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO603KOCHCTEMEI.
Bbuonoruueckoe u X034HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak Qakrtop ycToumBocTH dKocucteM. CoxpaHeHHE

OMOJIOTNYECKOTO pa3HooOpa3us Ha 3emIie

4.4

Yuenue B.M. Bepnaackoro o Ouocdepe. I'panuubl, coctaB M CTPYKTypa
ouocdeprl. Kupoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH Omochepsl Kak
ro0anbHOM 3KOcUCTeMbl. J[MHamMHuuyeckoe paBHOBeCcME U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrmepopa, azora). 30HaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuecTBo B Omocdepe 3emin. AHTPOIOTEHHBIE M3MEHEHHS B Ouocdepe.
['moGanpHBIC SKOTOTUYECKHE TPOOIIEMBI.
OcHOBa  paIMOHAJILHOTO  YIPABJICHUS TMPUPOJAHBIMH pecypcaMH U  HUX

ucrnosib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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