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HOACHUTEJIBHAA 3AIINCKA

IIpu pa3paboTke HpPOrpaMMbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY Ul OIIPEACICHUS
MOJX0A0B K (OPMHPOBAHUIO cojepKaHHs YydeOHoro mpenmera «buonorus» cocraBmim:
koHnenrtyanpHble nojoxeHnns PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAEpKaHMUS,
pe3yiabpTaToB 00ydeHHs U TpeOOBaHMUN K YPOBHIO MTOATOTOBKH BBIITYCKHHKOB, ITOJIOKEHUS 00 00IINX
HEeNAX W TPUHIMIAX, XapaKTePH3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit deneparuu, a Takke MOJOXKEHUS 0 crienduke Onoioruu, e€ 3HaYeHUN
B TIO3HAHWU XUBOW TMPHPOJBI U 00ECTIEUEHUH CyIIECTBOBAHUS YeloBeueckoro odmecTsa. CorimacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIIPENeNIeHbl OCHOBHBIE (DYHKIMHM TpOTrpaMMbl 1O OHOJOTHH U €
CTpYKTYpa.

[Iporpamma mo Owonoruu naéT MpeNCTaBlIEHHWE O IENAX, 00 o0Imei crpaTteruu OOy4eHHUS,
BOCITUTaHMS M Pa3BUTHs 00y4aroIUXCsl CPEACTBAMU y4yeOHOro npeaMera «buosiorusy», onpeaenser
00s13aTeNIbHOE TIPEIMETHOE COJIEPIKAHHE, €r0 CTPYKTYpPY, paclpelelieHHue Mo pasliesiaM M TeMaw,
PEKOMEHIYeMYIO MOCIIEIOBATEIFHOCTh H3YIeHHUsT yIeOHOTO MaTeprana ¢ y4¢TOM MEKITPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKKM OOpa30BATENBHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamme 1o OHOJIOTHH TAaK)Ke YYUTHIBAIOTCS TPEOOBAHHS K TIAHHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U TpPEeIMETHbIM pe3yibTaTaMm oOOy4deHHs B (OPMHUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIIPHOM  JCATEIHHOCTH/YICOHBIX  NIEWCTBUM  OOy4alomuXcsi 10  OCBOCHUIO
coJiepaHus OHOJIOTMYECKOTO 00pa30BaHMUS.

B mporpamme mo Owmonoruu (10—11 xmaccel, 0a30BbIi YpOBEHB) peaaTu30BaH MPUHITUII
MIPEEeMCTBEHHOCTH B U3y4EHHH OMOJIOrHH, Oyiaroapsi 4eMy B Hel MPOCMaTpUBAETCs HAIIPaBICHHOCTb
Ha pa3BUTHE 3HAHUI, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
LIEHHOCTHBIX OpPUEHTALUNA JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHHS, MPEICTaBICHUNH O 3J0pPOBOM
oOpa3e Xu3HH U OepeKHbIM OTHOIIEHHEM K OKpy:karwuled npuponaHoit cpene. [loatomy Hapsny c
M3y4YeHHEeM OOIIeONOIOTUYECKUX TEOpUH, a TaKKe 3HAHWH O CTPOCHUHU SKHUBBIX CHUCTEM Pa3HOTO
paHra u CyuiHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX MPOLIECCOB B MporpamMme Mo OHOJOTHH YIEIeHO
BHHMMAaHHE UCIOJIb30BaHUIO MOJyYEHHBIX 3HAaHUN B MMOBCEIHEBHOM KU3HU JIJIs1 PELICHUS MPUKIIaIHbBIX
3aJa4, B TOM 4HCIe: MNPOPUIAKTUKH HACJIEJACTBEHHBIX 3a00JIEBaHMI YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYIbTHUPOBAHUS, OOOCHOBAHHUS SKOJOTHYECKH II€IeCO00Pa3HOr0 MOBEIACHHS B
OKpY)Kalolllel MPUPOAHON Cpele, aHalu3a BIUSHUS XO3SMCTBEHHOM ESITENbHOCTH YEJNOBEKAa Ha
COCTOSHUE TPHUPOAHBIX U MCKYCCTBEHHBIX JKOCHCTEM. YCHUJIECHUE BHHMAHMS K MPHUKIATHON
HaIMpPaBJICEHHOCTH y4yeOHOro mpeameTra «buooTHs» MPOJAUKTOBAHO HEOOXOIMMOCTBHIO OOecreueHus
YCIOBUHM ISl pelIeHus] OJHOW W3 aKTyaJdbHBIX 3a/1ad HIKOJBHOTO OMOJIOTMYECKOTo 0Opa3oBaHUS,
KoTopasi mpeamnojaraeT QopmupoBaHue Yy oOydarolmuxcs CHOCOOHOCTH —aJanTHpPOBAThCS K
W3MEHEHUSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buosornss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaer (opmupoBaHHE Yy OOYYAIOIIUXCS TPEACTaBICHUH O HAYyYHOW KapTHHE MHUPA,
pacmupsieT ¥ 0000IIaeT 3HaHUS O KUBOW TMpPHpOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alliil ¥ DBOJIONHH, CO34aéT YCIOBHUS JUISA: TO3HAHWS 3aKOHOB JKHBOW IPHPOJIBI,



dbopmupoBanus GyHKIIHOHATHHON IPAMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€30macHOro 00pasa sKHU3HH,
3KOJIOTHYCCKOI'O MBIIIJICHUS, HCHHOCTHOI'O OTHOLLICHUA K JKUBOH IprUpoaAcC U YCIIOBCKY.

Bospmoe 3HadyeHne OMOJIOrUS UMEET TAKKeE IJId pCHICHUS BOCHHUTATCIIBbHBIX W PAa3BUBAIOIIUX
3ama4 CpeaHero oOmero oOpa3oBaHHS, CONMANIH3AMK OOydaronuxcs. M3ydeHwe Ouoorum
oOecrieunBaeT yciuoBHS Ui (OPMHUPOBAHUS HMHTEIUICKTYAJIIbHBIX, KOMMYHHMKAIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYIBTYPBI, CIIOCOOCTBYET MHTETpAIlMH OMOJIOTHYECKHX
3HAHUW C MPEACTaBICHUSAMHU U3 APYruxX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. HazBaHHbIe NOJI0KEHUS O IpeAHa3HAYeHUU yuyeOHoro npeamera «buonorus» coctaBuian
OCHOBY JIIi ONPEICIICHUS IOAXOJ0B K OTOOPY H CTPYKTYPHPOBAaHUIO €ro  COJACpKAHWS,
MIPEJICTABJICHHOTO B ITPOrpaMMe TI0 OMOJIOTHH.

Ot6op conepkanusi yueOHoro mpeamera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH KYJIBTYpOCOOOPA3HOTO TMOJX0JIa, B COOTBETCTBUU C KOTOPHIM OOYYAIONIUECS JTOJDKHBI
OCBOWUTH 3HAHUS M YMEHUS, 3HAUMMble JUIs (OPMHUPOBAHHS OOIIEH KyJIbTYphl, ONpEAEIsIonne
aJICKBaTHOE IIOBCJCHHE 4YCJIOBEKA B OKPYXKAIOMICH NPUPOTHOW Cpelle, BOCTPEOOBAaHHBIC B
MOBCETHEBHON JKM3HU W TPAKTHYECKOW AesTenbHOCTH. Oco0oe MECTo B ATOM cucTeMe 3HaHUM
3aHUMAFOT JIEMEHTHI COACPIKAHMS, KOTOPBIE CITY’)KaT OCHOBOMU JUTsl ((OPMHUPOBAHHUS MPEACTABICHHHA O
COBpeMeHHOI\/'I eCTeCTBeHHO-HaquOﬁ KapTUHEC MHpa W [OCHHOCTHBIX OPUCHTAOUAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHU.

CrpykTypupoBaHue cojepxkaHus yd4eOHOro Marepuajia B IporpamMme 1O OHOJOTHH
OCYILIECTBJICHO C Y4€TOM MPUOPUTETHOIO 3HAYEHHS] 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
KHUBOU MPHUPOBI, 0 €€ YPOBHEBOW OpraHU3allK U 3BOJIOLUHU. B COOTBETCTBUU C 3TUM B CTPYKTYype
yueOHoro npeameta «buosiorus» BbAENEHBI CIAEAYIOIIME coaepKaTellbHble JIMHUU: «buonorus kak
Hayka. MeTo/pl HaydyHOTO TO3HaHMs», «KieTka kak Ouosiormueckass cucrema», «OpraHuzM Kak
Oouosnoruyeckas cucrema», «CucreMa ¥ MHOTooOpas3re OpraHMYecKOro MUPa», «IBOJIOIUS KUBOU
MPUPOABD, «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wuzydenusst yueOHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBIAJCHUE
00y4aroUMMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHAIbHON OPraHU3allMU KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHHUI HCIOIb30BaTh 3TU 3HAHUA JJISl TPAMOTHBIX JEHCTBUN B OTHOUICHUH
00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX KU3HEHHBIX TPOOIIEM.

Joctmxenne uenu wu3ydyeHus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs PeIIeHUEeM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE OOYYarOMIMMUCS CHCTEMbI 3HAHMM O OMOJIOTUYECKUX TEOPHUAX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIax, CIy>KalUX OCHOBOU /Uit (pOpMHUPOBAHUS MPEICTABICHUHN O
€CTECTBEHHO-HAYYHON KapTHHE MHPa, O METOJaX HAY4YHOTO MO3HAHUS, CTPOCHHUH, MHOTOO0Opa3uu 1
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YpPOBHS OpPraHU3alllM, BBIAAIOIMIUXCS OTKPBITHSIX H
COBPEMEHHBIX UCCIIEJIOBAHUIX B OMOJIOTHH;

dbopMupoBaHre y OOydaroOlUXCA TMO3HABATEIbHBIX, HWHTEIJICKTYallbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B IpoIlecce aHaIn3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISIOB, UAEH
Y TIOJIXOJIOB K M3YYEHHIO )KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3allHH;

CTaHOBJIEHUE Yy 00ydJaromuxcsi o0mend KyabTyphl, (yHKIIMOHATHHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATh M OLICHWBAThH SIBICHUS OKPYKAIOIIETO MHUpA >KUBON MPHUPOABI Ha OCHOBAHHU
3HAHWI U OTIBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;



¢dopmupoBanue y 00ydaromuxcs yMEHUH WUTIOCTPUPOBATh 3HAUEHUE OMOJIOTUYECKUX 3HAHUH
B HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, PAa3BUTHUH COBPCMCHHBLIX MCIHMIMWHCKHUX TEXHOJIOTHH U
arpoOHOTEXHOJIOTHIA;

BOCIIMTAaHHUEC YGC)KIIéHHOCTI/I B BO3MOXXKHOCTH IIO3HAHUS YEJIOBEKOM >KHBOM Mpupoanl,
HEOOXOMMOCTH OEpeKHOTO OTHOIICHHS K HEH, COONIONEHHS ITUYECKHX HOPM IPH TPOBEICHHUU
OMOJIOTUYECKUX UCCIIC0BAHUM;

OCO3HAaHHUE II€HHOCTHU OMOJIOTMYECKUX 3HaHUHI I TIOBBIIICHHA YPOBHA IKOJIOTUIECKOM
KYJIbTYpBbI, 17151 GOPMUPOBAHUS HAYyYHOTO MUPOBO33PEHMUS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHUH B IOBCEAHEBHOW >KM3HHM [UIsl OLICHKHU
MOCIIEICTBUI CBOEH NESITETHHOCTH MO0 OTHOIIEHHUIO K OKPY)KAIOIIEeH cpefie, COOCTBEHHOMY 3/I0POBBIO,
000cHOBaHUE U cOOIIOIEHNE MEp TTPO(PHUIIAKTHKY 3a001€BaHUA.

B cucreme cpennero oOmero obpazoBanus «buosorus», nsydaemas Ha 0a30BOM YpPOBHE,
SBJISIETCS  00s13aTENbLHBIM y‘-Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpeI[MCTHOﬁ oOJactu
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

Jlnst m3ydeHus Onosorud Ha 6a30BOM YpOBHE CpeaHero oOmiero oopa3oBaHus OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kiacce — 34 gaca (1 yac B Hezeno).

COJEP)KAHUE OBYYEHUA

10 KVIACC
Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsA3b OHOJOTMU C OOUIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTUMH
€CTECTBCHHBIMH HayKaMH, Quiocoduend, STUKOW, AICTETUKOW U TmpaBoMm. Poib Ouosiorun B
(hopMHUpPOBaHUH COBPEMEHHOM HayuHOU KapTUHBI MUpa. CuctemMa OMOJIOTUYECKUX HAYK.

MeTtopl TO3HAHHS KUBOW NPUPOJBI (HAOMIOAEHUE, SKCIEPUMEHT, ONHCAHHE, H3MEpPEHUE,
KJ1accu(uKanus, MoJIeIMpOBaHNe, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u @. Kpuk.

Tabmuis! u cxembl: «MeToIbl TO3HAHUS )KUBOW TPUPOIBD.

JlaGopaTopHble M IPaKTHYecKue padoThbi:

[IpakTueckas padota Ne 1. «Mcnonb30BaHre pa3iMYHBIX METOJOB MPHU M3YyYEHUH OHMOIOTHMYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl M1 MX OPTraHU3AIUS.

Xusble cuctemsl (OMoCHCTEMBI) KaK IpeaMeT u3ydeHus: ouoioruu. OTIudne KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMocHcTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OMOCHUCTEM: MOJIEKYISIPHBIH,
KJIETOYHBIM, TKaHEBBIH, OPraHUu3MEHHBIMH, MOIYJISIHIMOHHO -BUIOBOH, 3KOCUCTEMHBIN
(OmoreoneHOTHYECKU ), OOCHEPHBIN.

JdeMoHcTpanum:
Tabmuie! u cxembl: «OCHOBHBIC IPU3HAKU KU3HW», «YPOBHH OpraHU3aIlUH KUBOW TIPUPOIBD.
Ob6opynosanue: Moaens Monekynsl JJHK.



Tema 3. Xumuueckuii cocTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUN COCTaB KIETKH. XUMHUYECKUE D3JIEMEHTBI: MAKpOJIEMEHTHI, MUKPOJIEMEHTBHI.
Bona n MuHepanbHbI€ BElECTBA.

@OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:xanne ocMoTH4ECKOro OanaHca.

benku. CoctaB u crpoeHue 0elKoB. AMHUHOKHMCIOTHI — MOHOMEpHI OenkoB. Hesamenumsble u
3aMEHHUMbIE aMHHOKHUCIOTb. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHHM CTPYKTYpPbl OEIKOBOI MOJIEKYJIbI
(mepBuYHas, BTOpUYHAsA, TPETUYHAs] U YETBEPTUYHAS CTPYKTypa). XUMHUECKHUE CBOICTBa OEIKOB.
buonornueckue QpyHKIMM OEIKOB.

®epMeHThl — Ouojormueckue kaTtanuzaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIA UEHTP,
cyoctpatHas cneuuduuHocTb. Kodepmentsl. Butamunbl. Otinnuus GepMEHTOB OT HEOPraHUYECKUX
KaTaJau3aTopoB.

VYrneBoapl: MOHOcaxapuael (TJIIOKO3a, pubo3a W JAe30KCHpHO03a), Aucaxapuibl (caxaposa,
JIAKTO03a) U MOoJICaxapuabl (Kpaxmall, TJIMKOTeH, LeJlIon03a). buonornueckue GpyHKIMM yriaeBoa0B.

Jlunuael: Tpurauuepuisl, Gochonunuabl, crepousl. I'napoduabHO-ruApopoOHbIE CBOMCTBA.
buonorunueckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OEJIKOB M JIMIKIOB KaK HUCTOYHHKOB
SHEepruu.

Hyxnennoseie kucnotsl: JJHK m PHK. HykmeoTtuasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu IHK. Ctpoenue u pynkuuu PHK. Bunet PHK. AT®: ctpoenue u GpyHKIHH.

[uronorus — Hayka o kietke. Kinertounast Teopus — mpuMep B3auMOIeHCTBUS uiei U (pakToB B
Hay4YHOM IO3HAaHUU. MeToAbl U3y4CHUSI KIIETKH.

Knerka kak menoctHast kuBas cucrema. OOLIue NpHU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MemOpana, mosiekynbl JIHK kak renernueckuii ammapar, cCuCTeMa CHHTE3a Oerka.

Tunbl  kieTok: dykapuoTHdeckas W HpokapuoTuyeckas. (OCOOEHHOCTH  CTPOEHUs
MpOoKapuoTHYEeCKOM KieTku. Kierounas creHka Oakrepuii. CTpoeHHE SYKAPHUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW Y TPUOHOM KIICTKH.

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIE€TOYHAas CTEHKA, TIJIMKOKAJIMKC, HUX (YHKLIHU.
[Ina3marnyeckass MmemOpaHa, e€ cBoiictBa M (yHkuuu. IlurommazMa u e€ opraHouzbl.
OnnomemOpannbie opranouasl kiaetku: OIIC, ammapat ['ombmku, nu3ocombl. [lonmyaBTOHOMHBIE
OpraHoupl KIETKU: MUTOXOHIApHH, InacTuiel. IIponcxoxaeHne MUTOXOHApPUN U IulacTui. Buuel
wiactua. HemeMOpaHHble OpraHouabl KISTKH: pPHOOCOMBI, KIETOYHBIH LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKU. DyHKIIMU OpraHOuA0B KIETKU. BKitoueHus.

Snpo — perynsaTopHblii neHTp KieTkd. CTpoeHue sjpa: siiepHas 000J10YKa, KapuoIasma,
XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopTt BelecTs B KIETKE.

JdeMoHcTpanum:
[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, lx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHne  XMMHUYECKMX  DJIEMEHTOB B HEXHUBOW  IPUPOIEY,
«PacrpeneneHne XMuMUYECKUX MIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckass TabmuIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «brnocunTtes Oenka», «CTpoeHue MoiieKyiabl Oenka», «CTpoeHue ¢epMeHTay,
«Hyxneunossie xuciotel. JIHK», «Ctpoenue monexkynsl AT®», «CTpoeHue 3yKapHOTHYECKOU



Kietkn», «CTpoeHue KUBOTHOM KIETKW», «CTpOEHHME pacTUTEIbHOM KiIeTKu», «CTpoeHue
MIPOKAPUOTHYECKOU KIETKN», «CTpoeHUE siipa KIETKI», «YTIeBOAbDY, «JIMIuab».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHUE JJii MPOBEACHHUS HAOJIOJACHHM,
M3MEPEHUH, SKCIEPUMEHTOB, MHKpPOIpEnapaTbl PacTUTENbHBIX, JKUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble U NPAKTH4YeCKHE PadoThI:

Jlaboparopuass pabora Ne 1. «l3yueHue KaTadMTHYECKON aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaasbl)y.

JlabopaTtopnast padota Ne 2. «M3ydeHue CTpOCHHs KJIETOK PACTECHUM, KUBOTHBIX U OaKkTepuit
101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUE».

Tema 4. ’KuzHenesATeJIbHOCTH KIE€TKH.

OOMeH BelecTB, WIM MeTaboIu3M. AcCCUMIIALNS (TJIACTUYECKUM OOMEH) U TUCCUMUIISILINS
(oHepreTnyeckuii OOMEH) — JB€ CTOPOHBI €AMHOrO Ipoliecca MeTtabosin3ma. Ponb 3akoHOB
COXPaHEHHS BEILECTB U SHEPTUU B IOHUMaHUU METa00IU3MA.

Tumber obmena BemiecTB: aBTOTpPO(HBIN u TerepoTpodHbIi. Pomb depmenToB B 0OMEHE
BEIIECTB U MPEBPAILLEHUU SHEPTUN B KIIETKE.

®otocunte3. CmeroBas U TemHOBas ¢a3pl ¢oTocuHTe3a. Peaknum ¢doTocuHTE3A.
DddextuBHOCTE (PoTOCHMHTE3a. 3HAUeHUE (POTOCHHTE3a /ISl KM3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XeMOCHHTE3UPYIOIKe OakTeprun. 3HAUCHHE XEMOCHUHTE3a JJIs )KU3HH Ha 3eMIIe.

DHepreruyeckuii 0OMeH B KieTke. PaciierieHre BeliecTB, BBIJICICHUE U aKKyMYyJIHpPOBaHHE
SHEPTMM B KJIETKE. OTambl SHepreTudeckoro oOMena. [nmkonms. bBpokeHne u ero BHBL
Kucnoponnoe oxucinenue, wuiau KietouyHoe japixaHue. OkxucnutenbHoe (ochopuaupoBaHue.
O PeKTUBHOCTH YHEPTETUHISCKOTO OOMEHA.

Peakiun  marpuuyHoro cuHTe3a. ['enermueckas wHpopmamus u JIHK. Peammzanus
reHeTHYeCKOW uHpOpManuu B KIETKe. |'eHeTHMYecKWid KOJ M €ro CBOWCTBA. TpaHCKPHUIIIUAS —
Marpuunbiii cuHTe3 PHK. Tpancisius — OmocuHTe3 Oenka. Drtambl TpaHcsiuu. KomupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsie popmbl xu3au — BUpychl. Mcropust oTkpbeitust BupycoB (/1. M. MBaHOBCKMIA).
Oco0OeHHOCTH CTpOEHHS W JKM3HEHHOTO IMKia BUpPycoB. bakrtepuodaru. bonesnu pactenwii,
KUBOTHBIX M 4YelIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonmedunurta yenoBeka (BUY) —
Bo3Oymutens CIIMa. OOpaTHas TpaHCKpUIILMs, peBepraza W uHTerpasza. lIpodunakrtuka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHHIA.

JdemMoHcTpanum:

IToptpersr: H. K. Konprios, /I. 1. UBanosckuii, K. A. Tumupsses.

Tabmuier 1 cxembl: «Tunbl mutanusy, «Metabonuszmy, «MUTOXOHIPHSY, « IHEPTeTUUECKHIMA
obMen», «Xmopomnacty, «Potocunte3», «Ctpoenue JIHK», «CrpoeHue u (yHKIHOHHpPOBaHHE
reHa», «CuHte3 Oenkay, «['eHermueckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHue u
xu3HeHHbIH uki Bupyca CIINa, Gaktepuodaray», «Pemnmukarus JJHK».

Ob6opynoBanue: Mojenu-ammnkauun «Yasoeane JHK wu Tpanckpunmusy, «buocunres
oenkay», «CTpoeHue KIeTKu», Moaensb cTpyktypsl JTHK.



Tema 5. PasMHoOKeHHe U MHANMBHIYaJbHOE Pa3BUTHE OPTraHNU3MOB.

Knerounslii 1uki, WM JKM3HEHHBIM nWKI kietkd. MaTtepdaza m mwmro3. [lporeccsr,
nporekaomue B uHTepdasze. Perumkanus — peakumss marpuuHoro cunresa [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAOOP — KapUOTHIL. JUTIIIOUIHBIN U TaIUIOUIHBIN XPOMOCOMHBIE HAOOPHI.
Xpomatusl. LluTonoruueckre 0CHOBBI pa3MHOKEHUS U UHAMBU1YaJIbHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenue xnerkun — muro3. Craauu mutosa. Ilporeccsl, npoucxosiie Ha pa3HbIX CTaaUAX
MHTO3a. BHOJIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe W MosioBoe. Buapl 0ecrnosioro pa3MHOXKEHHUS:
JIeIeHue HaJBO€, IOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTATHBHOE
pazMHoOxeHHe. IcKkyccTBEHHOE KJIOHMPOBAHHUE OPTaHU3MOB, €r0 3HaYEHHE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYNS OT OECIOJIOrO.

Meiio3. Cramuu wmeio3a. Ilporecchl, mpoucxoasimue Ha cragusx Meinosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii CMbIC U 3HAYEHUE MEN03a.

l'amerorenes — mpoiecc 00pa3oBaHUs IMOJIOBBIX KIETOK Yy XUBOTHBIX. [l0JOBBIE Kenesbl:
CeMEHHHKU M suuHuUKU. OOpazoBaHuME U pa3BUTHE IMOJOBBIX KIETOK — TaMeT (crepMaTo30u[,
SIMIIEKIIETKA) — CliepMaTorenes 1 oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMLIEKIIETOK U CIIEPMAaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BuUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (PMOpUOTEHE3). DTarlbl
SMOpPHUOHAILHOTO Pa3BUTHSI Yy TMO3BOHOYHBIX XUBOTHBIX: JIPOOJICHHE, TacTPYISILHs, OpPraHOreHes.
[TocTomOproHanbHOE pa3BUTHE. TUMBI TOCTAIMOPHUOHAIBLHOTO PAa3BUTHS: MPSIMOE, HENpsSMOe
(mmurHOYHOE). BrmsiHMe cpembl Ha pa3BUTHE OPraHUW3MOB, (DAKTOpHI, CIIOCOOHBIC BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pazBurue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoncTpauuu:

Tabmuipl 1 cxembl: «POpMBI Pa3MHOXKEHHSI OPraHU3MOBY», «/IBOIiHOE OIUIOAOTBOpEHHE Y
LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHHE pacTeHui», «JleneHue KiIeTku OakTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XxpoMocombl», «Knetounsiil nukim», «Permmukamus JTHK,
«Muros», «Meiio3», «lIpsmoe u HempsiMoe pa3ButHe», «l'ameToreHe3 y MIEKONHUTAIOMINX M
yesnoBeka», «OCHOBHbIE CTaJIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukporpenapatsl «CrepMaro3ousl  MIEKOTHUTAIOIIETO»,
«Sineknerka Miekonurawueroy, «KapuokuHes B KieTKax KOpellKa JIyKa», MarHUTHas MOJENb-
anmukanus «Jlenenue xkiaetku», moaens JJHK, monens metadasznoi xpomocoMblJ/labopaTopHbie U
NpaKTHYeCKHue padoThI:

Jlaboparopuas pabora Ne 3. «HabmroneHwe mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka Ha
TFOTOBBIX MUKPOIpPENapaTax».

JlaboparopHas pabGota Ne 4. «M3ydyeHwe CTpOEHUS TOJNOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3BUTHS T€HETUKH. POIIb IIUTONOTUH ¥ SMOPUOIIOTUN

B CTAaHOBJICHMM TEHETUKU. BKIag pOCCHICKMX U 3apyOeKHBIX Y4YEHBIX B Pa3BUTHE T'EHETHKH.



Metoasl TreHEeTUKH (TMOPUIOJIOTHYECKUN, UUTOTCHETHYECKUH, MOJICKYISIPHO-TCHETHUYECKHUI).
OcHOBHbIE TEHETUYECKHE TMOHATHA. [‘eHeTHueckass CHUMBOJMKA, HCHOJb3yeMas B CXeMax
CKpEILIMBaHM.

3aKOHOMEPHOCTH HaclIe0OBAHUS NIPU3HAKOB, ycTaHOBJICHHBIE . Menaenem. MoHOruOpuaHOe
CKpelllMBaHHE. 3aKOH eInHOOOpasusi rMOpuA0B NepBOro mnokojeHus. [IpaBuiao TOMUHHpOBaHMSL.
3aKoH pacIieryieHus pu3HaKkoB. ['nnore3a unctotsl ramet. [lonHoe 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpemmuBaHWe.  3aKOH  HE3aBHCHMOTO  HACJCIOBaHHMS  NPH3HAKOB.
[{utoreHeTnyeckue OCHOBBI AUTHOPUIHOTO CKpENIMBaHMS. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBaHUS JUIs ONIPEAETICHHs T€HOTHUIIA OCOOH.

CuerieHHO€ HacienoBaHue npu3HakoB. Pabora T. Moprana no clerieHHOMY HacjIeI0BaHHUIO
reHoB. Hapyiienue crienieHusi FeHOB B pe3y/bTaTe KPOCCHUHIOBEPA.

XpOMOCOMHasl TEOpHUsl HACIIECTBEHHOCTH. | eHeTuYecKue KapThl.

I'enernka moma. XpoMOCOMHOE OIpeNeleHHe MoJjia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorametHsIe U reTeporameTHble Oprann3Mbl. HacnenoBanue npu3HakoB, CLEMJICHHBIX C MTOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HacleACTBEHHas. Poib cpenbl B
HEHACTIEACTBEHHOW  WM3MEHYMBOCTH.  XapaKTEPUCTHKAa  MOIU(DHUKAIMOHHOW  M3MEHYHMBOCTH.
Baprnanmonsslii psanx v BapumannoHHas Kpuas. Hopma peakumm mnpusHaka. KonmyecTBeHHbIE H
KaueCTBEHHBIC MPU3HAKU U WX HOpMa peakinu. CBoMCTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnenctBennasi, wiM reHOTHIIWYECKasi, W3MEHYMBOCTh. KoMOMHATHBHasT W3MEHYHBOCTb.
Meii03 1 1MOJI0BOM MPOIIECC — OCHOBA KOMOMHATUBHON N3MEHUYMBOCTH. MyTallMOHHAs! H3MEHYHBOCTb.
Knaccudukanus myranuid: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W NPUYHUHBI MYTaIUi.
Myrtarennbie (hakTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEACTBEHHOW m3meHumBoctu H. U.
Basunosa.

BuesaepHas HacIe€ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wuyenoseka. Kapuotun denmoBeka. OCHOBHbIE METOABl TE€HETHMKH 4YEJIOBEKa:
reHealoTHYecKuii,  OMU3HELOBBIM,  IIUTOTCHETUYECKHM,  OMOXUMHUYECKUH,  MOJIEKYISPHO-
reHetudyeckuid. CoBpeMEHHOE OIpEeAeNIEHHEe TIE€HOTHUIIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TreHOTUIIMpPOBaHUWEe, B TOM umcie ¢ mnomoumpto [IIIP-ananuza. HacnenctBenHble 3a0oieBaHus
YyelloBeKa: IreHHble 00JIe3HH, OOJIe3HHW C HACIEACTBEHHON MpPEeapacoyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMmaTtuyeckue W TreHepaTHBHbIE MyTaluu. CTBOJIOBbIE KIETKU. [IpMHIMIBI 370POBOTO
oOpa3a KHW3HU, JAUATHOCTUKU, NPO(UIAKTUKA W JICUEHUS TeHETUYecKux Ooje3Hell. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHWE MEIUIMHCKOM T'€HEeTMKW B MPEAOTBPALIEHUU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHU YEIIOBEKA.

JdeMoHcTpanum:

IMoptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-
Pecosckuii, H. . BaBumos.

Tabmuiel U cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHWE M €ro LUTOTEHETHYecKas OCHOBay,
«3aKOH PACIIEIUICHUS U €r0 UTOTeHEeTHYeCKass OCHOBAY, «3aKOH YHCTOTHI rameTy, «JlurudpumHoe
ckpemuBanue», «lluromoruueckue  OCHOBBI  JUTHOPUIHOTO  CKpelIMBaHUs»,  «Mehos3y,
«B3aumoielicTBUE aJIeNIbHBIX T€HOBY», «I eHeTHYecKue KapThl PacTeHUH, )KUBOTHBIX U YEJIOBEKAY,
«l'eneTnka mnoina», «3aKOHOMEPHOCTHM HACJEIOBAaHMS, CIEIIEHHOro ¢ TmosioMy», «Kapuortumsl



4elloBeKa W JKUBOTHBIX», «Bumel u3MeHuMBOCTHY», «MoauduKamuoHHas W3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropay», «I'eHeTuka rpymm KpoBu», «MyTallMOHHAs U3MEHUYHUBOCTHY.

Ob6opynoBanue: Moxaenu-anmuMkanun  «MoHOrHOpUAHOE  CKpemmBaHue», «HemomHoe
TOMUHUpOBaHUEY, «JlurnbpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpemnapar «/[pozoduna» (HOpma, Myranuu (OpMBI KpPBUIBEB W OKPAaCKW Tena), repOapuit
«I"Opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlabopatopnast pabora Ne 5. «l3ydenuwe pe3ynbTaTOB MOHOTHOPUAHOTO W TUTHOPHUIHOTO
CKpEILMBAHUS Yy IPO30(pUIIBI HA TOTOBBIX MUKpOMpEnaparax.

Jlabopatopuast pabora Ne 6. «M3yueHue mMoAMPUKAIMOHHOW W3MEHUYMBOCTU, MOCTPOEHUE
BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 Mmyranuil y Apo30¢uibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[IpaxTrueckas padota Ne 2. «CocTaBiieHre U aHAJIM3 POJOCIOBHBIX YEIIOBEKA».

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOT M.

Ceneknusi Kak Hayka M IMpolecc. 3apoKICHUE CENeKIMU U AoMmecTukanus. Yuyenue H. .
BaBmiioBa 0 1eHTpax MPOUCXOXKACHUS W MHOrooOpa3usi KyJabTypHBIX pacTeHuil. LleHTpsl
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpeMeHHBIE METONbI CeleKIuu. MacCoBbIi W WHIWBUIYATbHBIH OTOOPHI B CENEKIIHMH
pacteHuii u KUBOTHBIX. OneHKa 3KcTepbepa. BIM3KopoACTBEHHOE CKpellMBaHWE — WHOPHUAMHT.
Uucras nuausa. CKpemuBaHuE YUCTHIX JIMHHUHA. ['eTeposuc, wim rubpuaHas cwia. HepoacrBeHHoe
CKpeluBanue — ayropunuur. Otnanénnas rudpunnsanus u e€ ycrnexu. MckyccTBeHHbIN MyTareHes
Y MOJTy4E€HHE MOJUIIONI0B. JIOCTHKEHHUSI CENEKIIMY PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oOTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTambl CO3AaHUSA
pekomOunantHoi JIHK wu Tpancrennpix opranm3moB. Kierounas wumwkeHepus. Kierounsie
KylIbTypbl. MHKPOKJIOHAIIBHOE pPAa3MHOKEHUE pacTeHud. KIIOHMpOBaHME BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYecKe U aThuyeckue npoodsnemsl. MO — renetnyecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuios, Y. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuielt u  cxembl: Kapta «LIeHTpbl TPOUCXOXKIEHUS U MHOT000pasus KyJIbTYPHBIX
pactenuii», «llopoabl JOMaIIHMX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OtnanéHHas
rubpunuzamnus», «Paborel akamemumka M. @. UanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kineroynsie KynbTypbl U KIOHUpOBaHHE», «KOHCTpynpoBaHHe U MEPEHOC I'EHOB,
XpPOMOCOM.

O6opynoBaHue: MyISOKH TUIOJIOB M KOPHEIUIONOB JAUKUX (OPM M KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sHCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIKEHHS CENEKIIMH PACTeHWH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUJIEMEHHYI0 (epMy, COpPTOMCIBITATENBHBIM YYacTOK, B TEIUIMYHOE
XO03SIICTBO, Ta00PATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».
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11 KUIIACC

Tema 1. IBoTIOMOHHAS OMOJIOTHS.

[IpeanochlIk BOSHUKHOBEHHUS YBOJIIOIMOHHON TEOPHUU. DBOJIONMOHHAS TEOPUS U €€ MECTO B
Onosornu. BriusiHuE SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CuzerenbcTBa 3BoJiOLMU. [laneoHTONOrHYECKUE: TTOCIEI0BATEILHOCTD MOSIBIIEHUSI BUJOB B
MAJIGOHTOJIOTUIECKOH JIeTONUCH, TiepexoiHbie (hopMbl. broreorpaduueckue: CXOICTBO U pa3ianyue
dayH 1 (0p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHEe: CXOJICTBA W pPa3inyusl SMOPHOHOB PAa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHATIOTMYHbIE, pyTUMEHTapHbIE OpPraHbl, aTaBU3MBI.
MounekynsapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJEJACTBEHHOCTH U  OCHOBHBIX
MeTab0IMYECKUX MyTeHl y BCEX OPraHU3MOB.

OpomoumonHas Teopust Y. lapeuna. [Ipeanocsiiku BO3SHUKHOBEHUSI AapBUHU3MA. [[BrxKymive
CHJIBI 3BOJIIOIMM BUJOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IPU OTPaHMUYEHHOCTH PECYPCOB,
HeompeAenEéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust s3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomysius Kkak equHuIa BUAA U 3BOJIOLUH.

JBuxymue cuibl ((pakTopbl) 3BONIONUM BHUJOB B mpupoje. MyTalMOHHBIA mpoliecc u
KOMOMHATHBHAsI M3MEHYUBOCTD. [lomysiinoHHbIe BOJIHBI U Aperd reHoB. M3omsamus u Mmurpanmsi.

EcrectBennsIit 0TOOp — HanpaBisomuid GakTop sBoonun. POpMBI €CTECTBEHHOTO 0TOOPA.

[Tpucroco6aeHHOCTh OPraHU3MOB KaK Pe3ylbTaT 3BONIONUU. [Ipumepsl mpucrnocobieHuid y
Opranu3MoB. ApoMOP(O3bl U UIUOATATITALIHH.

Bun wu BumooOpazoBanme. Kpurepun Buma. OcHOBHbBIE (OPMBI BHI000pa30BaHMUS:
reorpaduueckoe, 3K0JI0rHYECcKOe.

MaxkposBomtorusi. DopMbl  3BONIONUHU:  (QHIIETHYECKAs, TUBEPreHTHas, KOHBEpPIreHTHas,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxaeHre OT HecleuuaaIu3upoBaHHBIX MpeakoB. [Iporpeccupytomas crenuamu3anus.
AnantuBHas paguaius.

JdemoncTpauuu:

[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mroiep, A. H. CeBepiios.

Tabmuipl u cxeMmbl: «Pa3BuTHE OpraHMYEecKOro Mupa Ha 3emiiey, «3apoAbIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl 00prObI 3a cyliecTBoBaHUE», «EcTecTBeHHBI 0TOODY,
«MHoroobpa3ue copToB pacreHuit», «MHoOroo06pasue mMOpoa KHUBOTHBIX», «llomynsiumny,
«MyTalMoHHasT HW3MEHUYUBOCTBY, «Apomopdosbl», «Manoamantanum», «OO0mas aereHepanus»,
«IBmxymue cunbl sBomomny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopbOa 3a
cymectBoBaHue», «lIpucnocobiaeHHOCTs opraHu3mMoBy», «l'eorpaduueckoe BHI000pa3oBaHUEY,
«DKOJIOTHUECKO€E BUJI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPAaCKHU, Ha0Op IUIOJOB U
ceMsiH, Koytekiusi «[Ipumepbl 3alMTHBIX MPHUCTIOCOOICHUN Y >KUBOTHBIX», MoOJeIb «OCHOBHBIC
HaIpPaBJICHUS YBOJIIONUNY, 00bEMHAs MoJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KouieKius «@opMbl COXPaHHOCTH UCKOMAEMBIX JKMUBOTHBIX
U pacTeHuil», mozenp anmumkanus «llepexpéct xpomocom», BiaxkHble mpenaparbl «Pa3BuTtue
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HacekoMoro», «Pa3Butue nArymkw», Mukpompenapar «/pozodunay (Hopma, mMyranuu (HOpMBI
KpBUIBEB U OKPACKH TEJIA).
JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JIabopatopnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTUIECKOMY KPUTEPHUION.

Jlaboparopuass pabora Ne 2. «OmnucaHue NPHUCIOCOOJICHHOCTH Opranm3ma #u e
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble TPECTABIECHUS O 3apOKICHUM >KM3HU. HaydHble T'MIOTE3bl BO3HMKHOBEHUS
KU3HU Ha 3emye: aOuWOTE€He3 M MaHCHepMHs. XUMHUYecKass 5BOJIOLUSA. AOHOTEHHBIN CHUHTE3
OpraHMYECKUX BEIIECTB W3 HEOPTaHWYECKHX. DKCIEPUMEHTAIbHOE MOATBEPKICHHE XUMUYECKOU
sBommoniy. HauanbHble sTanbl Ononorudeckoi spomonmu. ['mnoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE IMPOTOKJIETKH. IlepBble KIETKM W MX DSBOJIOLUS.
®opMUpOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pa3Butune xu3Hu Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxelckas U NpoTepoO30McKas
apbl. Ilaneozoiickas spa U e€ nepuojibl: KEMOPUNCKUN, OPJOBUKCKUN, CHIIYpUHCKUN, NEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoapl: TPHACOBBIN, FOPCKHI, MEIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJIeOreHOBbI, HEOT€HOBBIN, AHTPOIIOTEHOBBIMN.

XapakTepucTHKa KiIuMaTa M TeoJIOTMYeCKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLMU
PacTUTENILHOTO M )KMBOTHOTO MUpa. ApoMop(o3bl y pacTeHUH U KUBOTHBIX. [losiBIEeHHE, pacuBeT U
BBIMHPAHHE TPYII JKUBBIX OPraHU3MOB.

CuctemMa OpraHM4ecKOro MHpa Kak OTpakeHue 53BOMIOLMU. OCHOBHBIE CHCTEMAaTHYECKHE
IpyIIbl OPraHU3MOB.

OBouronus 4eJaoBeKa. AHTPOIOJIOTUS Kak Hayka. Pa3BuTue npeacTaBieHui O MPOUCXOKICHUN
yejnoBeka. MeToapl M3ydeHus aHTpornoreHe3a. CXOJCTBa M pa3jMyMsl YEIOBEKAa M JKUBOTHBIX.
CucrteMaTH4ecKoe MoJIOKEHHE YeJI0BEKa.

JBwxyme cuwibl  (¢dakTopsl) aHTpomoreHesa. HacneacrBeHHass — M3MEHUYMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBEeHHbI 00pa3 >KW3HU, M3TOTOBJIEHUE OPYIUH TpyJa, MBILIUIEHUE,
peusb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMY Y€JIOBEKa: aBCTpaIoNUTEKH, Yenosek ymensiid, YenoBek
npsMoxoaauuii, Yenosek HeaHnepraibckuid, Yenosek pasymHblid. Haxoaku nCKOMaeMbIX OCTAaTKOB,
BpeMsl CyLIECTBOBaHU, 001aCTh pacpocTpaHeHust, 00bEM roJI0BHOTO MO3ra, 00pa3 )KM3HHU, OpYAus.

Yenoseueckue packl. OCHOBHbIE OOJBIIME pachl: eBpoleouaHas (eBpasuiickas), HeErpo-
aBCTpaJIONIHAs (3xBaTOpuUaNbHas), MOHT'OJIOUAHAs (a3marcko-aMepHKaHCKas). Yeptsl
IIPUCIIOCOOJICHHOCTH MpPEACTaBUTENEH YeJIOBEYECKUX pac K YCJIOBMSM cCyllecTBOBaHUS. EnuHCTBO
4enoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

IToptpersr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. IOpu, Y. /lapBus.

Tabmuupel u cxembl: «Bo3HukHOBeHHe CoHEYHON cucTeMbl», «Pa3BUTHE OpPraHUYecKOTro
mupa», «PactutenpHas  kieTtka», <« KuBoTHas  kietka», «lIpokapuoTudeckas — KJIETKay,
«CoBpeMeHHasi CUCTEMa OpPraHMYecKoro Mupa», «CpaBHEHHE AHATOMUYECKMX 4YEpPT CTPOCHHMS
YeoBeKa M YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX HAXO0J0K
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MPEIKOB COBPEMEHHOIO 4ENOBEKay», «llpeBHeimmne moam», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOAN», «YelloBeuecKre pachi».

OGopynoBanne: wmymspku — «[Ipoucxoxkaenne  denoBeka»  (OFOCTBI  aBCTPAJIONUTEKA,
MATEKAaHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CICNKH WM H300paKEHUS KAMEHHBIX OPYIUi
MEPBOOBITHOTO YeNIOBeKa (KaMHHU-YOMIEphl, pyOmia, ckpebiia), TeoXpOHOJIOTHYECKas TabiuIa,
KoJUIeKIUs «@OpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

[Ipaktuueckass padora Ne 1. «M3y4yeHue HMCKOMAEMBIX OCTATKOB PACTEHUW M >KMBOTHBIX B
KOJUIEKIIHUSIX).

DKCKypcHsi «IBOJIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WIIU
KpaeBeIUECKUI My3ei).

Tema 3. Opranu3msl U OKpY:Kal0IIAas cpeaa.

DKOJIOTHS KaK HayKa. 3a/laddl ¥ pa3Jiesbl dKOJOTHH. METOIbI KOJIOTHUYECKUX UCCIEIOBAHUN.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeNTOBEKA.

Cpensr obuTaHus OpTraHU3MOB: BOJHAs, Ha3eMHO-BO3/TyIITHAS, TMOYBEHHAS,
BHYTPHOpPTaHU3MEHHAsI.

Oxosornaeckue (aktopel. Kmaccmdukanmss skomornyeckux (PaxkTopoB: aOMOTHYECKHE,
OMOTHYECKHE M aHTPOTIOTeHHBIE. J[elicTBHE 3KOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AOGunoTtndeckue (pakToOphI: CBET, TEMIIEpaTypa, BIAKHOCTh. Dotonepuoausm. [Ipucnocobnenns
OpPraHU3MOB K JIEHCTBHUIO a0HOTHYEeCKNX (hakTOpOB. bruosornueckue puTMel.

buotnueckue daktopel. Buasl OMOTHUYECKHX B3aWMOJICHCTBUN: KOHKYPCHIIHS, XUIITHHYECTBO,
cuM6muo3 u ero ¢opmsl. [lapasuTusm, Koomepalys, MyTyaIn3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHWYECTBO). AMEHCAIU3M, HEUTpaiu3M. 3HAUYCHHE OMOTHYECKUX B3aUMOJCHCTBUN IS
CYIIECTBOBaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTHKH  nomynsauud. OCHOBHBIE TMOKAa3aTeNM  MOMYJISIIHU:
YHCIIEHHOCTb, IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpaIusl. J[MHAMUKa YUCICHHOCTH
MOMYJISILIUK U €€ PeryIsiiusl.

JdemoncTpaumnu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, 3. ['ekkens.

Tabmuier u cxembl: kapta «[Ipupoanbie 30HBI 3emiu», «Cpelbl OOUTaHHUS OPraHU3MOBY,
«DoTonepuoauzmy», «llomymsunn», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISIUU UHDY30pHUH-
Tydenbkuy, «[lumesbie nemnmy.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

Jlaboparopuas pabora Ne 3. «Mopdonoruueckne 0coOEHHOCTH PACTEHHHM M3 Pa3HBIX MECT
oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYyCay.

IIpaktrnyeckas padota Ne 2. «[1oacd€T IUIOTHOCTH MOMYJISLMNA Pa3HbIX BUIAOB PACTCHUI».
Tema 4. Coo0mecTBa U 3K0J0IrHYEeCKHE CHCTEMBbI.

CooOriecTBo opranu3MoB — OuoteHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAasA, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuiieBas). Bunpl-noMmuHanTel. CBs3u B OMOIIEHO3E.

DKoNoru4eckne cucteMbl (9KkocucTembl). [loHsiTue 00 »dKocHcTeMe W OHOTeoleHO3E.
OYHKIIMOHATIbHBIE KOMIIOHEHTHI SKOCUCTEMBI: ITPOIYLIEHThI, KOHCYMEHTHBI, peayleHTbl. KpyroBopor
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BEIIECTB U MOTOK PHEPTUU B dKOocHcTeMe. Tpoduueckue (MUIIeBble) YpOBHU 3KocUCTeMBI. [IuieBbie
nen W cetd. OCHOBHBIE TIOKa3aTeNM S3KOCUCTEMBI: Ouomacca, MPOAYKIHS. DKOJIOTHYECKHE
NUpaMHbl: TOPOAYKLUUH, YHCIEHHOCTH, Ouomaccel. CBoicTBa 3KOCHUCTEM: YCTONYMBOCTD,
camoperymsnus, pasurue. Cykieccusl.

[IpupoaHble SKOCUCTEMBI. ODKOCHCTEMBI O03€p M peK. OKOcHCTeMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATrpPO3KOCHUCTEMbI. YpOoskocucteMbl. buonormueckoe u
XO3CTBEHHOE 3HAUEHHNE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznooOpazue kak ¢akTop yCTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnanackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 6uochepst. Knupoe
BemiecTBO U ero ¢pyHkiuu. OcodeHHOCTH OMocdepsl Kak riao0amsHON dKOCUCTEMBI. J(MHaMuueckoe
paBHOBecHe U oOpaTHast cBsI3b B buocdepe.

KpyroBopoTsl BemecTB ©u OHOTCOXUMHUYECKHE IIMKJIBI AJIEMEHTOB (yriepoja, as3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Onochepe 3emun. AHTpOINOTeHHbIE M3MEHEHHS B Ouocdepe. 'mobGanpHBIE
9KOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHNEe TpUPOAbI U uenoBeuecTBa. CoxpaHeHue OMOpasHOOOpa3usi Kak OCHOBA
ycroiunBocTu Onocdepbl. OCHOBAa pallMOHAIBLHOTO YIPABICHUS HPUPOJHBIMU pEcypcamMu U HX
ucnoJib3oBanue. J{oCTHKeHns: OMOJIOTUH U OXPaHa MPUPO IbL.

JdemoHncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuubr u cxemsl: «I[lumessie 1enu», «buoleHO3: cocTaB U CTpyKTypay, «lIpupomaHbie
coobmectBa», «llemu mnuTaHUsA», «OKoJorMueckas nupamungay, «buochepa U UETOBEK»,
«JKocHucTeMa IUPOKOJIUCTBEHHOTO Jeca», «IKocUcTeMa XBOMHOTO jeca», «buoieHno3 Bogoémay,
«Arpouenos», «IIpuMepHble aHTPONOTeHHbIE BO3ACUCTBUSA Ha MPUPOY», «BaxkHelre nCTOUHUKH
3arpsi3HEHUsT BO3AyXa W TPYHTOBBIX Boa», «llouBa — BaxkHeias cocraBisiomias Ouocdepsi,
«®Dakropsl nerpaganuu nousy», «llapHukoBbiil 3ddexT», «DaKTOphl PagUOAKTUBHOTO 3arps3HEHUS
ounocdepn», «Obmas ctpykrypa ouochepri», «Pacnpocrpanenue xu3Hu B ouochepe», «O30HOBBII
sKpaH Ouocdepri», «KpyroBopot yriaeposaa B Ouocdeper, «KpyroBopot azoTa B mpupoe».

O6opynoBanue: Mojeb-anmuiMKanusa «TUnu4Hble OHOLIEHO3bI», repOapuii «PacTuTenbHbie
coobmiecTBa», Koyuiekuuu «buoreHo3», «BpemuTenn BaXHEMIIUX CENbCKOXO3SIMCTBEHHBIX
KYJIbTYp», TepOapud W KOJUIGKIMHA pACTeHH M JKUBOTHBIX, MPUHAAJEKAIUE K pa3HbIM
9KOJIOTHYECKUM TIpyImmaM ofaHoro Buja, Kpachas kuura Poccuiickoit ®@epeparuu, u300pakeHUs
OXpaHSIeMbIX BHJIOB PACTEHUI U JKUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBiuBalOTCsl TpeOOBaHUSA K pe3yidbTaTaM OCBOCHHS
00yJaromuMucsT MpoTpaMM CpeIHEro o0Imero oOpa3oBaHUs: JUYHOCTHBIM, METANpEJIMETHBIM U
IMPpECAMCTHBIM.

JINYHOCTHBIE PE3YJIbTATHI

B crpykType JMYHOCTHBIX pE3YJIbTaTOB OCBOCHUs TipeaMmeTa «buosorus» BbIAEIECHBI
CJIEIYIOIINE COCTABIISIONINE: OCO3HAHNE O0YUYaAIOIUMHUCS POCCUUCKON TPakKIaHCKOW MICHTUYHOCTH
— FOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA M CaMOOTIPEICIICHUIO, HATMYUE MOTUBAIIMH K
00y4eHHI0 OMOJIOTHH, ILIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHUM JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEHW M MCTOPUUECKHUX TPATUIIUN pa3BUTHS OUOJOTUYECKOTO 3HAHUS, TOTOBHOCTD U
CIOCOOHOCTh OOyYaromMXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, NPHUCYIIMMHU CHCTEME OHOJIOTHYECKOTO O0Opa3oBaHMs, HAIMYHUE DSKOJOTUYECKOTO
MPaBOCO3HAHMUSI, CTIOCOOHOCTH CTABUTH LIETTH U CTPOUTH KU3HCHHBIC TIJIAHBIL.

JIn4HOCTHBIE PE3yabTaThl OCBOEHUS MpeaMeTa «bHoIoTHsy TOCTUTAIOTCS B €IMHCTBE yUEOHOM
M BOCIHTATEIHON  JCATENHPHOCTM B  COOTBETCTBHHM C  TPAJAUIMOHHBIMH  POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMH U JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, MPHUHSTHIMU B
oOuiecTBe MpaBWIaMd U HOPMAaMH IOBEACHHUS M CIIOCOOCTBYIOT IMpolieccaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS W CaMOpPa3BUTHUSA, Pa3BUTUS BHYTPEHHEW MO3UIMM JIMYHOCTH, MNAaTPUOTU3MA,
YBaXEHHMsI K 3aKOHY W IIPaBOIMOPSAKY, YEIOBEKY TpyJda M CTaplieMy I[OKOJEHUIO, B3aWMHOTO
yBa)kKeHHsI, OEPEKHOTO OTHOILIEHHUS K KYJIbTYPHOMY HACJIEIUIO U TPAJUIMSIM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit @enepannu, IpupoJie U OKPY-Karolleu cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUSA ydyeOHOro mnpeamera «buonOrus» AOMKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCsi PYKOBOJACTBOBATHCS C(POPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOI IIEHHOCTHBIX OPHUEHTAllMM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCUHCKOTO O0IEeCTBa, paclIUpeHHe KUIHEHHOTO
OTbITa U OIbITA JIEATEIBHOCTH B MPOLIECCE peaM3allid OCHOBHBIX HANpaBJICHHI BOCHHUTATEIHHOU
NeSITEeNIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCHHTAHMS:

-C)OPMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMHU OOy4aromerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1IeCTBa;

-0CO3HAHUE CBOUX KOHCTUTYLIMOHHBIX MPaB U 005S3aHHOCTEH, yBa)KEHHE 3aKOHA U MPABOTIOPSIKA;
-TOTOBHOCTh K COBMECTHON TBOPUECKOH NEATEILHOCTH MPH CO3/IaHUU YU€OHBIX MMPOEKTOB, PEUICHUH
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHIOJHEHUU OMOJIOTUYECKUX SKCIIEPHUMEHTOB;

-CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3HIMIO MO OTHOIIEHHUIO K SBIIEHUSM COBPEMEHHOM
KU3HU U OOBSICHITH €€,

-yMEHHUE YYUTHIBaTh B CBOMX JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBHS JIHO/IeH
C pa3HBIMU YOSXKJIECHUSAMU, KyJIbTYPHBIMU [IEHHOCTSMHU U COLUATHHBIM MOJIOKEHUEM;
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-TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBHITIOJTHEHUS YU€OHBIX, TO3HABATEIILHBIX U
HCCIIEIOBATENIbCKUX 33/1a4, YBAKHUTEIHLHOTO OTHOIICHHUS K MHEHHUIO OIMIOHEHTOB MPU OOCYKICHUH
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

-TOTOBHOCTh K TYMAaHUTApPHOUN M BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHMS:

-C)OPMUPOBAHHOCTHh POCCHICKON TPa)KTaHCKOW HICHTHYHOCTH, MATPHOTH3MA, YBAXKCHHUSI K CBOEMY
HapOJly, YyBCTBa OTBETCTBEHHOCTHU Iepel PoauHOM, ropaoCcTH 3a CBOM Kpail, cBot0 PoauHy, cBOM
SI3BIK U KYJIBTYPY, MPOIILIOE M HACTOAIIEe MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

-IIEHHOCTHOE OTHOIICHHE K MPUPOJTHOMY HACIEIUIO U MMaMsITHUKAM MPUPOJIBI, TOCTIXEeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

-CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAHOBJICHHE W pa3BUTHE OWOJIOTHH,
MMOHUMAaHMSI 3HAYEHUSI OMOJIOTHH B TTO3HAHUM 3aKOHOB TIPUPO/IBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
o0l11ecTBa;

-ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KEHHIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0
cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

-0CO3HAaHHUE AYXOBHBIX IIEHHOCTEN pOCCUIICKOTO HApO/Ia;

-chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUUECKOTO ITOBEICHHUSI;

-CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M TPUHHAMATh OCO3HAHHBIE pEIIEHHs, OPUEHTHPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

-0CO3HAHUE JIMYHOTO BKJIaJ|a B MOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

-OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTENSAM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAaHHOIO
MPUHATUA LIEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

-3CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA,
CHopTa, TpyAa, OOLIECTBEHHBIX OTHOLICHUI;

-IIOHMMaHUE SMOLIMOHAIILHOTO BO3/IEHCTBUS )KMBOU MPUPOJIBI U €€ LIECHHOCTH;

-TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATh KauecTBa
TBOPYECKOH JINYHOCTH;

5) ¢usnyeckoro BoOcnMTaHHUS, (POPMHPOBAHUS KYJbTYPbl 310POBbSi U 3MOLHMOHAJIBHOIO
0J1aronmosIy4us:

-IOHMMaHue M pealu3alus 300poBOoro u Oe3omacHoro oo6pa3za >KH3HH (30pOBOE IUTaHHE,
coONrofieHre TUTHEHUYECKUX TMpaBUiI W HOPM, COaJaHCHUPOBAHHBIA DPEXUM 3aHATHH U OTAbIXA,
perynspHas pusudeckass akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOcTBEeHHOMY (PU3UYECKOMY U TICHXHYECKOMY 370POBbIO;

-TIOHMMaHue IIEHHOCTU TPaBWJ WHAMBHAYAIBHOTO M KOJUJIEKTUBHOTO O€30MAaCHOTO TOBEICHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

-0CO3HAHUE MOCJIEICTBUN U HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS allKOTOJIs, HAPKOTUKOB,
KypeHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

-TOTOBHOCTH K TPYy/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBa, TPYAOII00UE;
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-TOTOBHOCTb K aKTHBHOM JESTEIBHOCTH TEXHOJOIMYECKOW UM COLMAIbHOW HaIlpaBIEHHOCTH,
COCOOHOCTh MHUIIMHPOBATD, IJIAHUPOBATH M CAMOCTOSATEIBHO BBIMOIHATH TAKYIO ICATEIBHOCTh;
-MHTEpeC K pa3IMuHbIM cpepam npodhecCHOHaIbHOU NeSTENIbHOCTH, YMEHHE COBEPILATh OCO3HAHHBIN
BBIOOD Oymymieit mpodeccuu u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

-TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH )KU3HU;

7) 3KO0JIOTHY€CKOr0 BOCTIMTAHUSA:

-3KOJIOTUYECKH 11€J1€CO00pa3HOE OTHOLIEHUE K NMPUPOJE KaK UCTOUHUKY KU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAHMS;

-TIOBBIIIEHUE YPOBHSI SKOJIOTMYECKOI KYJIbTYpbl: MPUOOPETEHHE OMbITA MIJIAHUPOBAHUS ITOCTYIIKOB U
OIIEHKH MX BO3MOJKHBIX HOCIEACTBUN JUIsl OKPYKAIOIIeH cpesbl;

-0CO3HaHUE II00aJIbHOTO XapaKTepa IKOJIOTHUECKUX MPoOsIeM U MyTel UX pelieHus;

-CIIOCOOHOCTh HMCHOJIB30BaTh MPHOOpETaeMble NPU H3YyYEHUH OHOJIOTMM 3HAHMS U YMEHUS IpU
pemieHny npoOjeM, CBSI3aHHBIX C pallMOHAJIbHBIM IPUPOAOIOJIB30BaHNEM (COOIIOACHUE TMPaBUIT
MOBEJICHUS B IPUPOJIE, HAMPABJICHHBIX Ha COXpPaHEHHE PaBHOBECHS B IKOCHCTEMaX, OXpaHy BUJIOB,
IKOcUcTeM, Onochepsl);

-aKTUBHO€ HENpPUATUE ICHCTBUM, MPUHOCAIIUX BpEIl OKpPYXKAlolled NPUPOIHOW Cpele, YMEHHUE
MIPOrHO3UPOBATh HEOIArONPUSITHBIE 3KOJOTHYECKHE IMOCIEICTBUS MPEeNNPUHUMAEMbIX JEUCTBUN U
MpeoTBpallaTh UX;

-HaJIM4YMe Pa3BUTOTO AKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKONU KYJIbTYpbI, OIMBITA JEATEIbHOCTH
9KOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCSI HMMH B  [O3HABATEJIbHOM,
KOMMYHHMKaTUBHOM M COIMAIIBHOIN MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOM AEATEIbHOCTH
9KOJIOTMYECKO HaNpaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

-c()OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOUIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha AMAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MHUPE;

-COBEpPIIICHCTBOBAHUE S3bIKOBOI M YMTATEIbCKOM KYJIbTYPhI KaK CPEICTBAa B3aUMOACUCTBUS MEXLY
JIOJIbMU U TTO3HAHUS MUPA;

-IOHMMaHue crneuu@ukd OUOJOTMM KaK HayKd, OCO3HaHuid e€ ponu B  (GopMHpOBaHUU
paIMOHATIbHOTO HAYYHOTO MBIIUICHUS, CO3AAHHM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpyXaroliem
MUpE KakK 0 €IMHCTBE MPHUPO/IbI, YeIOBEKa 1 0OIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEHN U
pelIeHny mpoodieM COXpaHEHUsl TPUPOJTHOTO PAaBHOBECHS;

-yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMM JAJISi COBPEMEHHOU HUBUIIM3AIMU: 00ECleYeHus: HOBOTO
YPOBHSI Pa3BUTHUS MEAULIUHBI, CO3/IaHUE TEPCHEKTHUBHBIX OHMOTEXHOJOTUH, CHOCOOHBIX pEIIaTh
pecypcHble IpoOJeMbl Ppa3BUTHS YEJIOBEUECTBa, MOMCKAa MyTed BbIXOJAa U3 TIJI00ATbHBIX
HKOJIOTHYECKUX MpobjeM U obecriedeHus: mepexosia K yCTOHYMBOMY pPa3BUTHIO, PallMOHAILHOMY
WCIOJI30BAHUIO PUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;
-3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWOJIOTHMUECKUX 3HAHUU B IENSAX MOBBIIICHHS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHOW TI'pPAaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIMOHAJIBHOM TI'paMOTHOCTH
oOyyaromuxcs, GopMUPyeMOi IPH N3y4eHUH OHOJIOTHH;

-MIOHUMAaHUE CYIIIHOCTH METOJIOB IO3HAHMUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIOJIb30BaTh TMOJy4aeMble 3HaHUWs ISl aHAlM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIET0 MUpPA U
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MPOUCXOIAIINX B HEM W3MEHEHHH, yMEHHUE J1e7aTh 000CHOBAHHBIC 3aKIIOUYEHUSI HA OCHOBE HaYYHBIX
(aKTOB ¥ UMEIOLIUXCS TAHHBIX C IIEITBI0 TOTYUYEHHS TOCTOBEPHBIX BHIBOJIOB;
-CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOJB30BaTh OWOJIOTMYECKUE 3HAHMS Uil PEUIeHHs IpoOieM B
pEATBHBIX KU3HEHHBIX CHTYAIHSIX;
-OCO3HAHUE IIEHHOCTH HAyYHON JEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATh IPOEKTHYIO H
MCCIIEI0BATENILCKYIO JESITeIbHOCTh HHINBUIYaTIbHO U B TPYIIIIE;
-TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAaHHIO, K AKTHUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSMHU.
METAINIPEAMETHBIE PE3YJIbTATDI

MertanpeaMeTHble pe3ylbTaThl OCBOEHHUS YydeOHOro mnpeamera «buosiorus» BKIHOYAOT:
3HaYMMble s (OPMHUPOBAaHUS  MHUPOBO33PEHHS  OOyJarOIIUXCA  MEKIUCUUIUITMHAPHBIE
(MeXnpeaMeTHbIE) 00IIeHAYIHBIC TTOHATHS, OTPAKAIOIINE IIEJTOCTHOCTh HAYYHOW KapTHHBI MUpA U
cienn(UKy METOJIOB TIO3HAHHS, HCIIOJIB3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs,
SIBJIIEHUE, TIPOIECC, CUCTEMA, HayYHBIH (AaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
uccleIoBaHUe, HaONIo/IeHue, W3MEpPEeHHEe, HKCIEPUMEHT U JApPYruX), yHUBEpCAlbHbIE YueOHbIE
necTBus (M03HaBaTeNbHble, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), oOecneunBaromme GopMrupoBaHue
(YHKIIMOHATBPHOM TPAaMOTHOCTH M COLMAIbHOM KOMIIETEHIIMM OOy4arouuxcs, CrnocoOHOCTh
oOyyaronuxcs HCIOJIb30BaTh OCBOECHHBIE MEXIUCUUIIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHHUS U
YHUBEpCalIbHbIC YIeOHBIE JCHCTBUS B TIO3HABATEIHLHON M COIMAILHOM MPAKTHKE.

MetanpeaMeTHble pe3ynbTaTbl OCBOSHUS POTPAaMMBbI CPEeIHEro o0LIero 00pa3oBaHus JOHKHbI
OTpaxarb:
OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:
1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:
-CaMOCTOSITENILHO (POPMYIUPOBATH U aKTYaJIU3UPOBATH IPOOIEeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
-MCMOJIb30BaTh MPU OCBOCHHUM 3HAHUNM MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHaiu3a, CHHTE3a,
CpaBHEHUs, Kiaccu(uKaIuu, 0000IIeHNs), paCKPbIBATh CMBICII OMOJIOTUYECKUX MOHATHH (BBIACISTH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C APYTUMU MOHATUSIMU);
-OIpeeNsaTh LN NeATeNbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHUTH
PE3yIbTaThl JEATEIILHOCTH C MOCTABICHHBIMHU LIEJISMU;
-ICIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS Il OOBsICHEHHsI (PAKTOB U SIBIICHUH KUBOM HMPUPOJIBL;
-CTPOUTH JIOTMUECKUE paCCyXIeHUs (MHAYKTUBHBIC, ICIYKTHBHBIC, 1O AaHAJIOTHUHU), BBISBISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIHpOBaTH BBIBOABI U
3aKIIIOUCHUS;
-IIPUMEHATH CXEMHO-MO/ICIbHBIE CPEJCTBA AJISl IPEJCTABICHHUS CYIIECTBEHHBIX CBS3EHM M OTHOIICHUN
B H3Yy4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TakkKe MPOTUBOPEUMH Pa3HOTO pOJa, BBISIBICHHBIX B
pa3IMYHbBIX HH(OOPMAIIMOHHBIX HCTOUYHUKAX;
-pa3pabaTbIBaTh IJIaH peEHIeHUS TPOOJeMbl C Y4€TOM aHajdu3a WMEIOLIMXCS MaTepHalbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;
-BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLEHUBATh COOTBETCTBHE PE3YJIBTATOB LIENSIM, OLIEHUBATH
PHUCKH TTOCIIEACTBUH I€ATEIbHOCTH;
-KOOPAMHHUPOBATh M  BBHIMOJHATH pPabOTy B YCIOBHUSIX  PEATbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
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-pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIEM.

2) 6a30BbIe HCCIEI0BATENbCKHE IeHCTBHSI:

-BJIaZICTh HAaBBIKAMHU  y4eOHO-HMCCIENOBATEIbCKOH W TPOEKTHOW JEATENbHOCTH, HAaBBIKAMH
pasperieHuss mpoojIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOWCKY METOJIOB
peleHus MPaKTHYECKUX 33124, IPUMEHEHHIO Pa3IMYHBIX METOI0B MTO3HAHUS;

-HCIIOJIb30BATh PA3IMYHbIC BUJIBI IEATEIBLHOCTH IO TIOJYYSHHIO HOBOTO 3HAHMS, €T0 HHTEPIIPETAIUH,
peoOpa3oBaHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYaIHsX, B TOM YHCIE MPHU CO3JaHUU Y4EOHBIX H
COIIMAIBHBIX TMPOEKTOB;

-popMHpOBaTH, HAyYHBIH THII MBIIUICHHUS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH
MOHATUSMH B METOJIAMU;

-CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 337a4l B 00Pa30BATEILHON JEITEIHHOCTH M KU3HEHHBIX
CUTYaLUsX;

-BBISBJISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3W M aKTyaIM3MPOBATh 33/1ady, BBIABHTaTh THIOTE3Y €€
peleHusi, HaXOAUTh apTyMEHTHI JUIs OKa3aTelIhCTBA CBOMX YTBEPXKICHHM, 33a[aBaTh IMapaMmeTphl U
KPUTEPHUH PEIICHHS;

-aHAIM3MPOBATh TOJYYCHHBIC B XOJ€ PEUICHHS 3aladll pe3yabTaThl, KPUTHUECKH OIEHHBATH HMX
JOCTOBEPHOCTb, TPOTHO3MUPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

-JIaBaTh OI[CHKY HOBBIM CHUTYAIIHsIM, OTICHUBATH IPHOOPETEHHBIN OTIBIT;

-OCYIIECTBIIATh  IEJICHANPABICHHBI IOMCK IepeHoca CPeACTB M CIoco0OB  NEHCTBHS B
poheCcCHOHANBHYIO CPEY;

-YMETh NIEPEHOCUTH 3HAHHS B TO3HABATEIHHYIO U MPAKTUYECKYIO 00IaCTH KHU3HEACATEIHHOCTH;
-yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

-BBIIBUTaTh HOBBIC HMJCH, NpEIJIaraTb OPUIMHANBHBIC MOIXOBl M PEIICHHS, CTABUTh NMPOOIEMBI 1
3a7a4H, JOTYCKAIOUINE aTbTEPHATHBHBIC PEIICHMSL.

3) pabora ¢ ungopmanmei:

-OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(opMmamuu (TekcTe ydeOHOro mocoOus, HaydHO-
HOMYJISIPHON JIUTEpaType, OHOJOTMYECKHX CIOBapsAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0azax
IaHHBIX, B MIHTepHETE), aHATM3UPOBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB M (OPM NPEICTABICHUS,
KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTH M HETIPOTHBOPEUYNBOCTH;

-(opMynHMpoBaTh 3aPOCHl ¥ MPUMEHATh PA3IMYHbIE METO/BI IIPU MOUCKE U OTOOPE OMOJIOrHYeCcKO
uH(pOpMaIY, HeOOXO MO IS BBITIOJIHEHUS YUeOHBIX 3a]1a4;

-mpuoOpeTaTb  OMBIT  HWCIOJIb30BaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMS PA3IMUHBIX TOUCKOBBIX CHCTEM;
-CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (OPMY HPEACTABICHUS OHOIOTMYECKOW HWH(pOpMAIUN
(cxemsl, rpauky, AUarpamMMBbl, TaOJIHUIBI, PUCYHKH U JPYroe);

-HMCII0JIb30BaTh HAYYHBIN S3bIK B KauecTBE CpPe/CTBA MpU paboTe ¢ OMojoruyeckoi MHpopmanuei:
NPUMEHATh XUMHUYECKHE, (U3MYEeCKHe U MaTeMaTHYeCKHe 3HAKd U CHMBOJbI, (OPMYIIBI,
ab0peBuaTypy, HOMEHKIATypy, HCIOJb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIHUYECKHUE
CpeACTBa HAIJISTHOCTH;

-BJIaZIeTh HaBBIKAMHM DPACHO3HABAaHUS U 3allUThl MHPOpPMAaLUU, MHPOPMALMOHHOW Oe30mMacHOCTH
JMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSAMU:
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1) o6menmne:

-OCYIIECTBIIATh KOMMYHUKAIIMM BO BCEX cdepax KH3HH, aKTUBHO YYacTBOBATh B JHAJIOTE WIIU
JMCKYCCHUU IO CYLIECTBY 00CYK/1aeMOil TeMbl (YMEHME 3a]1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHTEIIFHO BBITIOJHEHHUS TIpeAjiaraeMoi 3a/aud, yYUTHIBATh HHTEPECHl M COTJIACOBAHHOCTH
MO3UIHMIA APYTUX YIaCTHUKOB JTUAJIOTA WITH TUCKYCCHUH);

-pacnio3HaBaTh HeBepOajbHbIE CpeICTBAa OOUICHMS, MOHUMAaThb 3HAYEHHUE COLMAJIBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYallMid, YMETh CMST4aTh KOH(IIUKTHI U BECTH
MIEPErOBOPHI;

-BJIAZICTh PA3IMYHBIMH CIIOCOOaMU OOIICHUS W B3aWMOJICHCTBHS, TMOHMMATh HaMEPEHUsS APYTHX
JOJeH, TPOSABIATH YBAKUTEIBHOE OTHOUIEHHME K COOECeTHMKY M B KOPPEKTHOW Qopme
(bopMynupoBaTh CBOM BO3PAKEHUS;

-pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) COBMeCTHasl 1eSITeIbHOCTh:

-IIOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHAMBHIYAIILHOW pabOTHl IPU PEIICHUN
Oouosnornuyeckod mpoOseMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYNIOBBIX (opM
B3aMMO/ICHCTBUS MPU pelIeHu yueOHO 3a1auH;

-BBIOMpaTh TEMAaTUKy W METOJBl COBMECTHBIX JCWCTBUH ¢ Y4€TOM OOIMMUX WHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjieHa KOJUIEKTHBA;

-IIPUHUMATh LI€JIM COBMECTHOH NEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATh JECHCTBUS 1O €€
TOCTH)KEHHUIO: COCTABJIATh IUIAH JEHCTBMM, pacHpenessaTh pOJd C y4ETOM MHEHHUH Y4YaCTHHUKOB,
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-OLICHMBAaTh KayeCTBO CBOEr0 BKJIA/Ja M KaXKJOT0 YYaCTHMKAa KOMaHAbl B OOIIMH pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

-peajaraTb HOBBIE IIPOEKTHI, OLIEHWBAaTh MJEM C MO3MLUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

-OCYIIECTBJIATh IMO3UTUBHOE CTPATErMUECKOE IOBEAECHUE B PA3IMUYHBIX CHUTYaLUsAX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OsgJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

-HMCII0JIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBISABJICHUS NMPOOJIIEM M UX PELICHHUS B KM3HEHHBIX U
y4EOHBIX CUTYyalLlUsX;

-BbIOMpaTh HAa OCHOBE OHOJIOTUYECKUX 3HAaHUM LeleBble U CMBICIOBBIE YCTAaHOBKHM B CBOHUX
JNEUCTBUAX U IOCTYNKaxX IO OTHOIIEHHIO K >KMBOW HpPUPOAE, CBOEMY 370POBBIO U 3J0POBBIO
OKpYXXaroIluX;

-CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JIESTEIbHOCTh, BBISIBIATH MPOOIEMbI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;
-CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIHIeHUs NpoONeMbl ¢ Y4YETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

-J1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM;

-pacmupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX NMPEANOYTCHUN;

-JleN1aTh OCO3HAHHBINM BBEIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;
-OLIEHUBATh IPUOOPETEHHBIN OMBIT;



20

-CII0COOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIUPOKOW SPYAUIMU B Pa3HBIX OONACTSIX 3HAHUM,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.
2) CAMOKOHTPOJIb:
-J1aBaTh OIEHKY HOBBIM CHUTYAIIHsIM, BHOCUTh KOPPEKTUBBI B JICATCIILHOCTD, OIICHUBATH COOTBETCTBHE
Pe3yabTATOB LETISIM;
-BJIaZICTh HAaBBIKAMHU TI03HABATEIbHON pe(UIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHH U
MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTaTOB M OCHOBAHUH, MCIIOJIB30BATh MPUEMBI pediaexcun Juis
OIIEHKH CHTYaIliH, BHIOOPA BEPHOTO PEIICHHS,;
-yMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MTPHHUMATE PEIICHUS 110 UX CHUKCHHUIO,
-TIPUHUMATh MOTUBBI i apT'YMEHTHI IPYTUX MPH aHATN3e PE3YJIbTaTOB JCATCILHOCTH,
3) npuHsATHE CeOST M APYrUX:
-IIPUHUMATH Ce0s1, MOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
-TIPUHAMATH MOTUBEI H apTyMEHTHI IPYTUX TP aHAIHN3E PE3YJIbTaTOB JICATEIIHBHOCTH;
-TIPU3HABATh CBOE MPABO | MPABO JPYTUX HA OIIHOKH;
-pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3HITUH JPYTOTO YeJIOBEKa.
MNPEJIMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpamMmbl COO 1o Ownonormu Ha 0a30BOM ypOBHE
BKITIOYAIOT CIIeU(pUUEcKue sl ydeOHOro mpeamera «bHoNorws» HaydHbIE 3HAHUS, YMECHHS H
CrocoObI IEHCTBUI 1O OCBOEHUIO, MHTEPIIPETAIIMH U TPEOOPa30BaHUIO 3HAHUM, BUABI JESTEIBHOCTH
IO MOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YUYEOHBIX CUTYAlIHSIX, a TAK)KE B
peaNIbHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX ¢ OHoJorueil. B mporpamme npeameTHbIe pe3ynbTaThl
MIpeICTaBJICHbI 10 ToJaM 00y4YeHHUS.

[IpeameTHBIE pe3yNbTaThl OCBOCHHUS y4eOHOTO mpeameta «buonorus» ¢ 10 Knacce nomKHBI
OTpaxarb:
-c()OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTHH B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHONW KapTHUHbI MHpa M HAy4yHOTO
MHPOBO33PEHHUS, O BKIJIAJIe POCCHUICKUX M 3apyOEKHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHs] )KU3HEHHBIX 3a/1a4;
-yMEHHUE PACKPBIBATh COJAEPKaHNE OMOJIOTUYECKMX TEPMUHOB U MOHSATHUI: KU3HB, KJIETKAa, OPTaHU3M,
MeTaboau3M (0OMEH BEUIECTB M MPEBpaIICHUE SHEPrUH), TOMEOCTa3 (CaMOperynsilus), ypoBHEBas
OpraHM3aius >KMBBIX CHCTEM, CaMOBOCIIpOU3BeAeHUE (PENpOIyKIHs), HACIEIACTBEHHOCTbD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE;
-yMEHHUE u3Naratb OMOJOTHYEecKHe TeOpHUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJIbHAs
JorMa MOJIeKyIsipHO# Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunoa) u ydenus (o
[IEHTPaX MHOroo0paszus U MPOUCXOXKACHUS KyIbTypHbIX pacteHuid H. M. BapunoBa), ompenensts
TPaHUIBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;
-yMEHHUE BIAJEeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJOTHH: HAOMIOJCHHE U OMHCAHHME >KHUBBIX
CHCTEM, MpOIECCOB M SBJIECHUM, OpraHu3alys M TNpPOBEJeHHE OHOJOTHMYECKOro 3KCIEpHUMEHTa,
BBIJIBI)KCHHE TUTIOTE3bI, BBISIBICHHE 3aBUCUMOCTH MEXIY UCCIETyeMbIMU BeTUYUHAMU, OOBsICHEHUE
MOJIyYE€HHBIX PE3YNIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TEOPUN M 3aKOHOB, YMEHHUE JIeNaTh
BBIBOJIBI HA OCHOBAHUHU TIOJYYCHHBIX PE3YIILTATOB;
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-YMCHUC BBIACIATH CYHICCTBCHHBIC TIIPU3HAKHM BHPYCOB, KIICTOK IIPOKAPHUOT U IYKAPHOT,
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHA BEUIECTB H
MPEBPAIICHUS] DHEPTUM B KIETKE, (OTOCHHTE3a, IUIACTHYCCKOTO W DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO34, M€ﬁ03a, OINIOAOTBOPCHUA, PA3MHOXCHUSA, HHIAUBUAYAJIbHOTO PpPa3BHUTUA
opranu3ma (OHTOTEHE3);
-YMCHUC MPUMCHATH MOJYYCHHBIC 3HAHUA 1A O6’I)$ICH€HI/I$[ OHMOJIOTMYECKUX mponeccoB U ﬁBJIGHI/IfI,
ML MIPUHATHA MPAKTHYCCKUX pCIHGHI/If/'I B HOBCGILHGBHOﬁ XKU3HU C 1CJIIBIO obOecnieueHust
0€30IMaCHOCTH CBOETO 370POBbS M 3JI0POBbSI OKPYKAIOIIUX JIFOJICH, COOJIFOJICHUSI HOPM TPaMOTHOTO
MOBEJICHUsT B OKPYXKAIOIIEH TMPUPOJHON cpelne, MOHUMaHWE HEOOXOJUMOCTH UCIOJIb30BAHUS
JOCTHUXKEHUIN COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUH U1 PallMOHAIBHOTO IIPUPOJIOTIOIb30BaAHMS;
-YMCHUC pElIaTb JJICMCHTAPHBIC I'CHCTUUYCCKHUE 3aJa4d Ha MOHO- U I[I/IFI/I6pI/II[HOG CKpCIIMBAaHHUC,
CIICTUICHHOE HAcJIeZIOBAaHNE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS JUTS TIPEICKa3aHuUs
HACJIeIOBAaHUS TIPU3HAKOB Y OPTAaHU3MOB;
-yMEHHUE BBINOJHATH JTAOOPATOpHBIE U MpakTH4ecKue paboThl, cOOMIOAaTh MpaBWiia Mpu padoTe ¢
y4eOHBIM U JJaOOPaTOPHBIM 000PYAOBaAHUEM;
-yMEHUE KPUTUYECKH OIIEHUBATh U MHTEPIPETUPOBATh HH(OPMALINIO OHOTIOTHYECKOTO COAEpPKaHMS,
BKIIIOHAIOMIYIO TICEBAOHAYYHBIC 3HAHUA H3 Pa3jIddHbIX HCTOYHHKOB (Cpe}ICTBa MacCOBOU
nH(popMaluY, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), STUUECKHUE aCIIEKThl COBPEMEHHBIX HCCIIEI0BaHUN
B OMOJ0THY, MEAUIIMHE, OMOTEXHOJIOTHH;
-yMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIIEHHs, 00001as OHOJOTHYECKYIO
nH(pOpPMALMI0O M3 HECKOJbKUX HCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh IOHSATUIHBIA ammapar
OuoJIOoTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTO mpeameta «buonorus» ¢ 11 Knacce nOMKHBI
OTpaxarb:
-c()OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTUH B CHUCTEME HAyYHOTO 3HaHMS €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHONW KapTHUHbI MHpa M HAy4yHOTO
MHPOBO33PEHHUS, O BKIJIAJIE POCCHUICKUX M 3apyOEKHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHs] )KU3HEHHBIX 3a/1a4;
-yMEHHUE pPacKpbIBaTh COJIEp>KaHUE OHOJOTHYECKMX TEPMHHOB U TMOHSATHI: BUJ, MOIYJALHUA,
reHo(OH I, IBOJIIOLMS, ABMXKYIIHUE CUIBI ((haKTOPhI) ABOJIOLUHU, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, SKOJIOTHYECKHE (aKTOPhI, IKOCUCTEMA, MPOIYIIEHTh, KOHCYMEHTHI, PEIYLICHTHI,
L[eNU MUTAHUS, YKOJIOTUYECKasi MUpaMuia, OMOreoleHo3, buocdepa;
-yMeHue wu3jiaraTh Ouosoruyeckue Teopuu (dBoironuoHHas Teopus Y. JlapBuHa, cHHTeTHUYECKas
TEOPHUsI BOJIIOIUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxonctBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHud u mytei sBomtoruu A. H. CeeprioBa, yueHuss o Ouocdepe B. U.
Bepnazckoro), onpeaensTh TpaHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;
-yMEHHUE BIAJETh METOJaMH HAyYHOTO MO3HAHHS B OHOJIOTHHU: HAONIOJIEHUE W OMHUCAHHE >KUBBIX
CUCTEM, TPOIIECCOB M SBJICHHI, OpraHu3alus M MPOBEJICHHE OHOJIOTHMYECKOTO SKCIIEPUMEHTA,
BBIJIBM)KCHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH MEXIY UCCIIeyeMbIMU BeJIMUYUHAMU, OOBSICHEHUE
MOJIy4YE€HHBIX PE3YNbTATOB, UCIOJIB30BAHHBIX HAYYHBIX TIOHATHH, TEOPHUI U 3aKOHOB, YMEHHE JIeTaTh
BBIBOJIBI HA OCHOBAHUHU TIOJYYCHHBIX PE3YIILTATOB;
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-YyMEHHE BBIJCIATh CYLIECTBEHHBIE TPU3HAKA CTPOCHUS OHOJOTMYECKHX OOBEKTOB: BHJIOB,
MOTMYJISIUHI, POIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOLEHO30B U KOCUCTEM, 0COOEHHOCTH
MPOIECCOB:  HACTEICTBEHHONH  HM3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBUS HKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBI, MEPEHOCa
BEIIECTB M IMOTOKA SHEPTHMHM B JKOCHUCTEMaX, AHTPOIOTEHHBIX M3MEHEHHUH B IKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHYECKHX IIUKIIOB B Onochepe;

-YMEHHE MPUMEHSTH TOTyUYeHHbIE 3HAHUS JUIsI OOBSCHEHHS OMOJIOIMYECKHX MPOIECCOB M SIBIICHUH,
IUIE  TPUHATHS TPAaKTHYECKUX pEUICHWH B TIOBCEJHEBHOW IKM3HH C IENbI0 OOecredeHus
0€30IMaCHOCTH CBOETO 370POBBS M 370POBBS OKPYKAIOMIMX JIFOJEH, COONIOIEHNUSI HOPM I'PaMOTHOTO
MOBENICHUSI B OKPYKAIOWIEH MPHUPOJHON cpele, MOHMMAaHHE HEOOXOJMMOCTH WCIIOJIb30BAHUS
JOCTIKEHUH COBPEMEHHOH OMOJIOTHH TSl PalliOHAIEHOTO MTPUPOIONIOIB30BAHHS;

-yMEHHE pelIaTh 3JeMEHTapHbIe OMOJIOTHYECKHE 3a7adH, COCTABJIATH CXEMBI IMIEPEHOCA BEUIECTB H
SHEpPruM B 3KocHucTeMax (Lenu MUTaHus);

-yMEHHUE BBINOJHATH JTAOOPATOpHBIE U MpakTH4ecKue paboThl, cOOMIOAaTh MpaBWiia Mpu padoTe ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYIOBaHUEM;

-YMEHHE KPUTHYECKH OIICHUBATh U WHTEPIPETUPOBATH HH(POPMAITUIO OHOJOTHYECKOTO COACPIKaHUs,
BKITIOYAOIYIO TICEBIOHAYYHbIC 3HAHWS W3 Pa3IUYHBIX MCTOYHHKOB (CpeACTBa MacCOBOU
nH(popMalvy, HAYYHO-TIOMYJISIPHbIE MaTepuanbl), paccMaTpUBaTh TJI00AJbHBIE 3KOJOTHYECKHE
poOJIeMBbI COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UITHIO;

-yMEHHE CO3/1aBaThb COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOIIEHUs, 0000IIas OHOJIOTHYECKYIO
nH(pOpPMALMI0O M3 HECKOJbKUX HCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh IOHSATUIHBIA ammapar
OuoJIOoTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHne
Ne (uudpossbie)
pa3aeyioB M TeM K -
H/H Beero OHTPOJIbHBI PAKTHYECCKHA 06pa30BaTeJII)H])Ie
IporpamMmMal € paboThI € paboThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
5 JKuBbie CUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKU COCTaB 8 1 bu6mmoreka [IOK
U CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTh 6 bu6moreka [IOK
KIJIETKH https://m.edsoo.ru/7f41c292
P
: a3MH°>Ke:;e 26 : . Bu6miorexa [TOK
WHIABH BbH
FHBAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
3 HgaCJe'IeI[CTzeCHHOCTB u . ) s BuGmorexa LIOK
TEMEIAHBOCTE ' https://m.edso0.ru/7f41c292
OpraHU3MOB
C
7 0 e::I-II(:I[;IJOB OCHOBEI 3 bubmorexa OK
P ) https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH
OBILIEE KOJIMYECTBO
YACOB I10 34 1 4
[TPOTPAMME



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

24

11 KJIACC
HaunmeHnoBaHnue KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne pa3jaesioB u (uudposbie)
H/H TeM Bce[‘o KOHTpOJ]LHLIe HpaKTl/I'leCKP[e Oﬁpa3OBaTeﬂbeIe
padoTsl padorsl
NPorpamMmbl pecypchl
DBOIIOIMOHHAS 9 1 bu6mmoreka [IOK
ouonorus https://m.edsoo.ru/7f41cc74
B
N Ozz:zfzze}me 10 05 bubmmoreka [{OK
p ' https://m.edsoo.ru/7f41cc74
SKU3HU Ha 3eMile
O
OfraH:fOMB;: 5 1 bubmmoreka [{OK
PYaIot https://m.edsoo.ru/7f41cc74
cpena
Coo0
31(00(31011;;101::;;6 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
CUCTCMBbI
OBIIEE
KOJIMYECTBO
YJACOB IIO 34 ! 25
IIPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IVTAHUPOBAHMUE
10 KUIIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIe

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Beero padoThI padoTsl pecypchl
bubmmoreka [{OK
1 buosorus B cucrtemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
9 [IpakTnueckas padora Ne 1 1 05 bubnuoreka [IOK
«Mcnonp30BaHKe Pa3IUYHBIX METOJIOB MIPH https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6mmoreka [IOK
U3ydeHHe https://m.edso0.ru/863e6564
4 XUMHAYECKUI cOCTaB KIETKU. Boma u 1 bu6mmoreka [JOK
MHUHEPAJbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 https://m.eds00.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
5 karanu3atopsl. Jlaboparopnas padota Ne 1 1 05 bubnunoreka [JOK
«M3yueHne KaTaTMTHYECKO aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha IpUMEpe aMHIIa3hbl)»
bu6mmoreka [JOK
! Yraesozet. Jrie L https://m.eds00.ru/863e6870
8 Hyxneunnossie kucnotsl. AT® 1 bubnuoreka [IOK



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
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https://m.eds00.ru/863e6d5¢c

I/ICTOpI/Ifl 1 MCTOABI U3YUCHUS KIICTKH.

bubmmoreka [{OK

9
Kierounas Teopust https://m.edso0.ru/863e6e88
10 Kierka xak 1ieyiocTHas )KMBasi CUCTEMA
CrtpoeHnune d3yKapuoTHYECKON KIIETKH.
JIab o6ora Ne 2 «1
CrpoeH KACTOR pacTem AHBOTHbX BuGmorera LIOK
11 - i SoB 11 GaxTe le“l o MHK ocKOmOM ;{a 0.5 https://m.edso0.ru/863e6ff0
P p a p https://m.edso00.ru/863e716c¢
TOTOBBIX MUKpOIIpernapaTax u ux
OIIMCAHUE
bu6moreka [IOK
12 06 o
MEH BEIIECTS HITH METabo MM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 oD . X
OTOCHHTES. ACMOCHHTES https://m.edso00.ru/863e7c98
bu6mmoreka [IOK
14 9 i 00
HEPTETHHCCIIH ODMEH https://m.edsoo.ru/863e7aae
KuszHeHHBIN MK KIeTKU. [{enenue
.M . JIab oorta Ne 3
15| Habmoncsme smmoda s xnemiax kommmca 05 | DumoreraLOK
A ' https://m.edso0.ru/863e7dc4
KOpeIllKa JTyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
16 buocunTes O6enka. Peakuus MmaTpuyHOTO bu6mmoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796¢e
17 Tpaucisuusa — OnocuHTe3 OEIKa bubmorexa HOK
p H https://m.edso0.ru/863e796e
18 Hexnerounsle (hopMbl )KU3HU — BUPYCHI bubnuoreka [IOK



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

30

https://m.edso0.ru/863e7540

bubmmoreka [{OK

19 @®opMbI pa3MHOKEHUS OPraHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonoTBopenue. Jlaboparoprnas padota 05 bubmuorexa [JOK
Ne 4 «3yueHne cTpOCHHS TOJIOBBIX KJIETOK https://m.edso0.ru/863e81b6
Ha TOTOBBIX MHKpPOTIPEIIapaTax»
22 NnnuBuayanbHOe pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTU U bu6mmoreka [IOK
HU3MEHYMBOCTH https://m.edso0.ru/863e862
24 3aKOHOMEPHOCTH HACJIEAOBaHUS bu6mmoreka [IOK
MPHU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE https://m.edso0.ru/863e8878
JlurnOpuHoE CKpeInBaHue. 3aKOH bu6mmoreka [JOK
25
HE3aBUCHUMOI'0 HACJICIOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOe HAcjIeI0BaHKE MPU3HAKOB.
JlaGopatopnas pabora Ne 5 «3yueHue
26 pGSyﬂiTaTl(j)B M(FHOFI/I6pI/II[HOFO IZ[I 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIBI
Ha TOTOBBIX MUKpPOTIPENapaTax»
7 I'eneruka nona. Hacnenosanue npu3HaKkoB, bu6mmoreka [JOK
CLIEILUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
28 HsmenunBocth. HenacnencrBenHas 0.5 bu6mmoreka [JOK



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
https://m.edsoo.ru/863e8c60
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u3MeHYMBOCTh. JlaboparopHas padoTa Ne 6. https://m.edsoo.ru/863e8efe
Nzyuenne MmoanpukamoHHON
W3MCHUYHBOCTH, TIOCTPOCHHE
BApPHUAITMOHHOTO PsAJia M BApUAITMOHHON
KpHBOW»
HacnencrBeHHasi "BMEHYMBOCTb.
29 JlabopaTtopHnast pabota Ne 7. «AHanu3 1 05 bubnuoreka [JOK
MyTanui y 1po30(Quiibl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTIpEIiapaTax»
bu6moreka [IOK
30 Perteritka viexonera 1 https://m.edso0.ru/863e8d78
31 Hrorosas koHTpoJbHAs paboTa 1
bu6mmoreka [IOK
32 (Cenekiuitt Kax Hayka  nporece 1 https://m.edsoo.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CEJIEKIINU 1 bu6mmoreka [IOK
pacTeHuil 1 )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHoOTHsA KaK OTpacib MPOU3BOJICTBA 1 bubmmorexa LIOK
https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 4



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

32

11 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
Beero padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuTus npeactaBieHuit 00 1 bubnuoreka [JOK
IBOJTIOIHH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MirkpooposmioLs 1 https://m.edsoo.ru/863e9cle
[Tomynsimus kKak IeMeHTapHasi eIMHUIA
4 BHIa U dBoJtonuu. JlabopaTopHas pabora 1 05 bubnuorexa [JOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubmuoreka [{OK
(bakTOpHI) 3BOIOLNN https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TOOp 1 €10 GOpPMBI 1 bubmorexa LIOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa 1 05 bubnuoreka [JOK
Ne 2 «Onucanme npucrocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEILHOTO
XapakTepa»
8 HanpasiieHus u myTH MakpO3BOJIIOLIMH 1 bubnuorexa [IOK



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
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https://m.eds00.ru/863e9cle

9 HeobOpaTumocTs 3BOITIONINAN
10 WcTopus xu3Hu Ha 3emiie U METObI €€
W3yYeHUS
11 ['MnoTe3bl NPONCXOXKIACHUS KU3HU HA bubnuorexa [JOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U bubnuorexa [JOK
nepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI YBOJIOIIH
13| paxricexsa pasora Ne | dlaynene 05 | bromorea LOK
UCKOIIAEMBIX OCTATKOB PACTEHHH U ttps://m.eds00.r/863eaBlc
KUBOTHBIX B KOJUIEKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) ﬁtiﬁ::?/?r:iﬁsi.orﬁm 63eac2c
16 JBwxymue cuitbl (hakTopsl) bubmuoreka [{OK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIMU IBOJIOLUHU YEJIOBEKA
18 YenoBeyeckue packl U MIPUPOIHBIC bubnuoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
VYpoxk-koH]epeHLus 1o Teme
19 «BO3HUKHOBEHUE U pa3BUTHE )KU3HHU HA
3emiie» (3alIUTa IPOEKTOB)
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863e9c1e
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
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Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [IOK

21 baxTopsl https://m.edsoo.ru/863eafec
Abunotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopddonoruaeckue
29 0COOEHHOCTH PAaCTCHUI U3 Pa3HbIX MECT 05 bubnuotexa [JOK
obutanusi». JlabopatopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BnusiHEE cBETa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa
bubnuoreka [JOK
23 buorieckue GaxTop https://m.edséf).ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
24 nonyssinud. [IpakTudeckas padora Ne 2 05
«[ToAcY€T MIOTHOCTH NOMYISALUN pa3HBIX
BUJIOB PaCTECHHIN»
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 ];ESE:T/(:;ZI;E;(EE)?IJ/S 63eb46a
bu6mmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
21| Oronommacoune mupann, Cootors Brmorera L1OK
sxocucten. Cykneccns https://m.edsoo.ru/863eb5fa
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTpPOIIOTE€HHBIE KOCUCTEMBI
30 HToroas koHTpoJbHas paboTa
31 buocdepa — rnobanbHas sKocucTeMa bubnuorexa LIOK

3eMiin

https://m.edso0.ru/863ebh5e



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
https://m.edsoo.ru/863ebb5e
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32 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
onochepsr https://m.edso0.ru/863ebd16
33 UYenosevecTBo B bnocdepe 3emin 1
34 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
9eI0BeYECTBA https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

ChopMHUpOBAaHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTHH B CHUCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (PYHKIIMOHAIIBHOW TPAaMOTHOCTH YEJIOBEKa ISl PEIICHUS
YKU3HEHHBIX 33]1a4

YMeHHne packphiBaTh COJACpKAHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHSATHN: KU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpeBpaIeHue SHEPruM), TOMEOCTa3 (caMOperyisius), YpOBHEBas
OpraHu3aIus >KUBbIX CHUCTEM, CaMOBOCIpPOU3BEACHUE (PEmpOaYKIIHS),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE

YMmenue uznarate OMOJIOrHYECKHUe TEOpUH (KJIETOUHAsi, XpOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBusnoBa), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM

VYmenune BJIaaACTb MCTOAAMHM HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anusa u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC TUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTHU MCKOY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BbsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOprI U 3aKOHOB; YMCHHUC
ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIACHATH CYLIIECTBEHHBIE TIPU3HAKA BHPYCOB, KIETOK
IPOKAPUOT U DIYKAPUOT, OJHOKICTOYHBIX U MHOTOKJICTOYHBIX
OpPraHM3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BELIECTB |
IpeBpaIleHNs] SHEPrUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W
JHEPreTHYeckoro  oOMeHa,  XEMOCHHTe3a, MHTO3a,  MeHo3a,
OIJIOOTBOPEHHS,  PAa3MHOXKEHHS,  HMHIUBHUIAYAJbHOTO  Pa3BUTHSA
opraHusMa (OHTOTeHe3)

YmMmenue INPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA O0OBsICHEHUS
OMOJIOTHYECKUX mpoueccoB u HBHCHHﬁ, I TIPUHATUSA TPAKTHYCCKUX
peI_I_IeHI/Iﬁ B MOBCEIHEBHOM JKU3HM B 1IEIAX obOecreueHns: 6€30MacHOCTU
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CBOETO 37I0POBBS U 37J0POBhS OKPYKAIOLIUX JIFOJICH, COOIIOACHUS HOPM
OKpYXarollein cpene;
HCTIOJIb30BaHUS JIOCTHKEHU

rPpaMOTHOTO  TMOBEAEHUS B MIPUPOAHOMN

IIOHUMAaHHE HE00X0uMOCTH
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3a/layd Ha MOHO- U
TUTHOPHUIHOE CKPEIIMBaHUE, CICINICHHOE HACJICOBAHUE; COCTABIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIuBaHUA JJIA npeackazaHusa

HacCJICOOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1abOpPaTOPHBIM
000pyTI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKIIOYAIOIIYIO ICEBJIOHAYYHbIE 3HAHUS
13 pa3nuyuHbIX ucToyHNKoB (CMMU, HaydHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEJ0BaHUN B OHOJIOTUH,

MeIUIHE, ONOTEXHOIOTUHA

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ass 6MoJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,
IPaMOTHO MCIIOJIh30BATh TIOHSATHIHBINA anmapar OHOJI0THH

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHus

ChopmupoBaHHOCTh 3HAHUN O MECT€ U POJHM OHOJOTHUU B CHCTEME
HAy4YHOTO 3HAHHS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa U Hay4YHOTO MHUPOBO33PEHHUS; O
BKJIaZIe POCCHUUCKMX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy; (HYHKIIMOHATBFHOW TPAMOTHOCTH YENOBEKa JUIsl PElIeHUs
YKU3HEHHBIX 3a71a4

YMeHHue pacKpbIBaTh COJIepXKaHUE OMOJIOTHYECKUX TEPMHUHOB U
NOHATHUI: BUJ, TOMYNALUS, T€HO(POH, BOJIIOLHUSA, JBIKYIIUE CHIIBI
(daxTopsr) MIPUCTIOCOOIEHHOCTh
BU000pa3oBaHue,

OBOJIIOIINH, OpraHnu3MOB,

SKOJIOTHUECKHE baxTopsl, 9KOCHCTEMA,
MPOJIYLIEHTBHI, PEAYLEHTHI, LEMH

9KOJIOTHYECKasi MUpaMuia, OuoreoneHos, bnocdepa

KOHCYMCHTHI, IIMTaHHA,

VYMeHnue usnaratb OMOJIOTHYCCKHUE TCOpUU (BBOJ'IIOI_[I/IOHHEU{ TCOpHUA 4.
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JlapBuHa,  CUHTETHYECKass TEOpUs  DBOJIIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apopiiieBoro cxonacrtsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M. Bepuajackoro), omnpeaensTb  TPAHUIBI  HUX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiajeTh METOJAaMH HAyYHOTO TIO3HAaHUS B OHOJIOTUH
(HabmoieHre W OMHUCAHWE KHMBBIX CHCTEM, IPOLIECCOB U SIBIICHHIA;
OpraHu3alusi W [pOBEICHHE OHOJOrMYEeCKOro  SKCIEPUMEHTA,
BBIIBJKCHHE  TUIOTE3bl;  BBIABICHHE  3aBUCHUMOCTH  MEXIY
HCCIIEyeMbIMU BEIIMYMHAMU, OOBSICHEHHE TOJYyYEHHBIX PE3yJbTaToB,
WCIIOJb30BAHHBIX HAYYHBIX IIOHATHH, TEOPUM M 3aKOHOB; YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB)

Ymenue BBIJIETISTh CYIIECTBEHHbIE MpU3HAKU CTPOCHHUS
OMOJIOTMYECKUX OOBEKTOB: BHJIOB, MOMYJIALUN, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHWOTEOIIEHO30B U  JKOCHCTEM;
0COOEHHOCTH MIPOLIECCOB HACJIEJICTBEHHOU WU3MEHYUBOCTH,

€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, TMPHUCTIOCOOICHHOCTH
OpraHU3MOB, JEHUCTBUS SKOJIOTMYECKHX (AaKTOpPOB Ha OPraHHU3MBL,
MepeHoca BEUIeCTB U MOTOKA YHEPTHH B SKOCUCTEMaX, aHTPOIIOTEHHBIX
W3MEHEHHH B DKOCUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOTEOXMMHUYECKUX IIHKJIOB B Orocdepe

YMeHue OpUMEHSTh TOJy4YeHHbIE 3HaHUS I OOBSICHEHUSA
OMOJIOTMYECKHUX IMPOILIECCOB M SBJICHUM, A MPUHATHS MPAKTHYECKUX
pelIeHnid B TOBCEJHEBHOM KU3HHU B LIEJIsAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUST HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MNpUpoAHON  cpene;
MOHUMAaHHE HE00X0IUMOCTH MCIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIILHOTO IPUPOIOTIOIH30BAHUS

YMeHue peuiaTh 2JICMCHTAPHBIC OHoJI0oTHYECKHE 3aJa4yu, COCTaBJIATH
CXCMBI IICPEHOCA BCUICCTB U DHCPIMU B 9KOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TMPAKTUYECKUE paboTHI,
coOnrofaTh mpaBWwia Opu paboTe ¢ Y4eOHBIM U J1a0OpPaTOPHBIM
00opyn0BaHUEM

YMeHue KpUTHUECKH OLEHMBATh U WHTEPHPETUPOBaTh HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/EPKAaHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX HcTOYHNKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MaTepHasbl);
paccMaTpuBaTh rio0anbHbIe IKOJIOTUYECKHE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

10

YMeHue co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHHUS,
0000111251 OMOTOTHYECKYI0 HH(OPMAIINIO U3 HECKOJIBKUX MCTOYHHUKOB,
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T'paMOTHO HUCIIOJIB30BATh MMOHSITANHBIN arrapar OHOJIOrHuH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mnpupone. Ponp Ouonormu B (QopMHpOBaHUU
COBPEMEHHOM HayuHOU KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Metonpl MO3HaHUSA XKUBOW mpupoibl (HaONrOAEHHE, SKCIEPUMEHT, ONHCaHUE,
U3MEpeHne, KilaccupUKalus, MOJCIUPOBAaHUE, CTATUCTHUYECKas O00paboTka
JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanmnsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Oouosoruu. CBoiicTBa
OMOCHCTEM M BX pa3HOOOpasue

2.2

YpoBHU oOpraHu3ani OWOCHUCTEM: MOJICKYISIPHO-TEHETHUCCKHH, KIECTOYHBIH,
OpraHW3MEHHBIN, TOMYISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanne ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMHHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJIBI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYCCKHE CBOMCTBa OeiakoB. buosiornueckue
(GbyHKIMH OENKOB.

depMmeHTHI — OHoJIOTHYECKHEe Katanu3aTopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIN
HeHTp, cyoctpaTtHas crneunduuHocts. Kodepmentsl. Burtamunsl. OTnnyus
(EepPMEHTOB OT HEOPraHUYECKHUX KaTaIN3aTOPOB

3.3

VYrneBopl: MOHOCAaxXapuabl (IVIIOKO3a, pub03a U 1e30KCUprud03a), Iucaxapuibl
(caxapo3a, J1aKTO3a) W HOJUCAaXapuabl (Kpaxmai, IJIMKOTEH, LeJIII03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  TpUrMUepuAbl,  crepounbl,  ¢dochomunuael.  ['mapoduisHo-
ruspooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE
YTJIEBOJIOB, OCJIKOB U JIMIHUIOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunnossie kucnotsl: [IHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnot. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkinuun PHK. ATO:
CTpoeHHUe U (PyHKLIUU
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3.5

Huronorusa — Hayka o kietke. Knerounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka kak nenoctHas kuBasg cuctema. OOImue NMpU3HAKM KJIETOK: 3aMKHYTas
HapyxHass mMeMmOpana, mosekynsl JIHK kak reHermueckuil ammapar, cucrema
CHHTe3a Oelka

3.7

Tunel KeTok: 3ykapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckol  kinerku. Kiierounas crenka Oaktepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >KMBOTHOU H
rpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAJIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkMu. Lluronnazma u eé
opraouipl. OqHOMEMOpPaHHBIE OPraHOWBI KJIETKHU: SHJIOIIa3MaTH4ecKas CETh
(OIIC), ammapar T'onbmku, im3ocombl. [lomyaBTOHOMHBIE OpraHOU[IBI KJIETKH:
MHUTOXOHAPUH, TUTaCTUABL. [IpOMCXOXKJeHHEe MHUTOXOHAPUNA W TUIACTHA. Bumsl
mnactua. HememOpaHHBIE OpPraHoWIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IICHT,
PECHUYKH, KTIyTUKHA. OYHKIIMHA OPraHOUIOB KIETKH. BrimroueHus

3.9

Anpo — perynsaTopHblii neHTp KieTku. CTpoeHHe sipa: saepHas 000JI0uKa,
KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJIICTKH

4.1

OOmeH BemiecTB, WM METa0o0In3M. AcCCUMUIAINS (TUTACTUYECKH OOMEH) |
JTUCCUMUIISALINAS (PHEPTETHYECKUH OOMEH) — JBE€ CTOPOHBI €IMHOTO Tpollecca
MeTabonm3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHBIA. Pob
(bepMeHTOB B 0OMEHE BEIIECTB M MPEBPAICHUH SHEPTUU B KIIETKE

4.2

®ortocunrte3. CBeToBas U TeMHOBas (a3bl GpoTtocunresa. Peakuuu dortocuHTesa.
OddextuBHOCTL PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3A I KU3HHU Ha 3emile.
Bnusinue ycnmoBuii cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIoIIne OakTepuu. 3HAYCHHE XEMOCHHTE3a s
YKU3HU Ha 3emJie

4.3

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BbIAEICHHE U
aKKyMYJIMDOBAHHWE SHEPruM B KIETKE. OTambl 3HEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabpl. KuciaopogHoe okucieHue, WM KIETOYHOE
npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMEeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas undopmanus u JJHK. Peannzanus
reHeTu4eckoil mHpopmanuu B KieTke. ['eHeTHdeckuii KOJ M €ro cBoiicTBa.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oernka.
Koauposanue amuHokucnot. Posie pubocom B GuocuHTe3e Oenka

4.5

Hexnerounsle ¢opmbl ku3HH — BHpYChl. Mcropus otkpeitusi BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepuodaru. bonesHu pacreHuid, >XUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
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Bupycamu. Bupyc ummyHonedpunura yenoseka (BUY) — Bo30ynurens CIINa.
[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3200 IC€BaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1WKI, WM KU3HEHHBIA MK KIeTKU. MHTepdasza u MHUTO3.
[Iponeccrl, mpoTtekatonye B uHTEpdasze. Permmukanus — peakmuss MaTpuaHOTO
cunte3a JIHK. Crpoenune xpomocom. XpomMOcCOMHBIH HabOp — KapUOTHIL.
JuniouaHeld W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[luronornyeckne OCHOBBI Pa3MHOXKEHUS W HWHAMBUIAYAJIbHOTO Pa3BUTHS
OpPraHNU3MOB.

Henenune xierku — muto3. Cragum mutoza. [lpouecchl, mpoucxonsdiue Ha
Pa3HBIX CTAJHSIX MUTO3a. BHOJIOTMYECKHIT CMBICII MUTO3a

5.2

@opMBI pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe M mosoBoe. Buasl Gecrosoro
pa3sMHOXEHHS: JIeIEHHEe HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHMe, BEreTaTuBHOE pa3MHOXKECHHE. HckyccTBeHHOE
KJIOHUPOBAaHNE OPTaHU3MOB, €r0 3HAYCHHUE IS CEJICKINN

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0IO0TO.

Meiio3. Cramuu Meio3za. Ilpouecchl, mpoucXOonsflue Ha CTagusix Menosa.
IToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cCMbICT U
3HaUYCHHE MeHo3a

5.4

I'amerorenes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y KUBOTHBIX. [losoBBIC
JKeJe3bl: CEMCHHUKU W snYHUKH. OOpa3oBaHME M Pa3BUTHE TOJOBBIX KIETOK —
ramer (CrepmMaTo30u I, SUIEKIETKA) — criepMaTorene3 u oorene3. OcoObeHHOCTH
CTPOCHUS SHIEKIIETOK U criepMaro3ouoB. OmnonorBopenue. [lapreHorenes

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(omOpuorenes). Dtanbl SMOPUOHAILHOTO Pa3BUTHS Y MO3BOHOUHBIX KUBOTHBIX:
npobinieHue, ractpyisauus, opraHoreHes. IloctamOpuonansHoe pasputue. Turmbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: MpsIMOE, HempsiMoe (IHMYuHO4YHOe). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
yYpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIU Pa3BUTHUS

HacnencTBeHHOCTh U MI3MEHUMBOCTD OpPraHnu3mMoB

6.1

Hpez[MeT 1 3a4a4M I'CHCTHUKH. HCTOpI/IH pa3sBUTHA I'CHCTUKHU. Bxkmag pOCCHﬁCKHX
)51 Bap}I6e)KHLIX y‘IéHHX B  pa3BUTUC T CHCTUKMU. Metoasl T€HETUKH
(l"PI6pPI,[[OJ'IOFPI‘-ICCKPII>i, HHTOF@HCTHHCCKHﬁ, MOJ'ICKyTIﬂpHO'FCHCTI/I"IeCKI/II\/'I).
OcHOBHBIC TeHETUUECKHE MTOHATHS. | eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yEMas B
cxXemax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJeI0BaHUsI MPU3HAKOB, ycTaHOBJIEeHHble . Menzaenem.
MoHorubpuaHoe CcKpeuuBaHue. 3akoH eIUHOo00pa3us THOPHIOB IMEPBOTO
nokoneHus. IlpaBuio AoMUHHUpOBaHHA. 3aKOH pacUICIUVIEHUS TPU3HAKOB.
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I'unioresa uncroTel ramet. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpumHoe CKpelirBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAaHUS MPH3HAKOB.
[{utoreHeTnyeckne OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue. Vcnonp3oBaHME — AHATM3UPYIOMIETO  CKPCIIMBAHUS  JUIS
OTIpEe/IeNICHUs] TEHOTHUIa 0CO0U

6.3

CuerieHHoe HaciefoBaHue npu3HakoB. Padora T. Moprana no cuenjieHHOMY
HaclelOBaHUIO TeHoB. HapymieHue croemiueHus TEeHOB B Pe3ylbTaTe
KpOCCHUHIOBEpa. XpOMOCOMHAasi TEOpUsl HACIIEACTBEHHOCTH. ['eHeTnyeckue
KapThl.

I'enetnka mona. XpoMOCOMHOE OIpeleseHHe Ioyla. AYTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. I'omorameTHele H TCTCPOTaMETHLIC OPTraHU3MBI. HaCHe}IOBaHI/Ie
IIPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

NsmenunBocTh. Buapl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HaCIIEACTBCHHAS.
Ponb cpenmpl B HEHACNEACTBEHHOW  HM3MEHUMBOCTU.  XapaKTEPUCTHKA
MOJM(DUKAITMOHHOW W3MEHYMBOCTUA. BapuanuoHHBIM psAg W BapHAIlHOHHAS
kpuBas. Hopma peakunu mnpu3Haka. KoJMuecTBEHHbIE W KAaYECTBEHHBIE
MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKAIIMOHHON H3MEHUUBOCTH

6.5

HacnenctBennasi, wiM TeHOTUIHMYECKas, W3MEHUYUBOCTh. KomOuHaTHBHAs
W3MEHYUBOCTh. MeHo3 H TIOJIOBOM TIpPOIleCC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. MyTallMOHHAsT W3MEHYMBOCTh. Kiaccudukamus MyTaIui:
T€HHbIE XPOMOCOMHbBIE, TeHOMHBIEC. YacToTa W MPUYMHBI MyTaluii. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACJICICTBEHHON n3MeHYnBoCcTH H.1.
Basunosa

6.6

I'enetnka wuyenoBeka. Kapumotun demoBeka. OCHOBHBIE METOJbI TE€HETHUKH
YyeJIoBeKa: reHeaJorMYeCcKui, OJIM3HELIOBBIH, LIUTOT€HETHYECKHH,
OMOXMMHYECKHM, MOJEKYJIIpHO-TeHeTHYecKuid. CoBpeMEHHOE OIpecIiCHUE
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHHpPOBaHWE, TCHOTUITMPOBAHKE, B TOM YHUCJE C
nomomnpio III[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS 4YeIOBEKAa: I'CHHBIC
0oJie3HH, OOJIE3HU C HACJICICTBEHHOW IMPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC
6one3nn. ComaTHuecKWe M TeHEpaTWBHbIE MyTanuu. [IpUHIMIBI 310pOBOTO
oOpaza JKW3HHM, JTUArHOCTUKH, MPOPUIAKTAKH U JICUCHUS TCHETHYCCKHX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYIbTUPOBaHUE. 3HAUYEHHUE MEIUIIUHCKOM
T€HETUKH B TIPEIOTBPAILICHUH U JICYCHUH TeHETUYECKUX 3a00JICBaHUI YEIIOBEKa

Cenexunﬂ OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak Hayka M TpOLECC. 3apOXKIEHUE CEJNEKUUH W JOMECTHKALUS.
VYuenne H.M. BaBunmoBa o0 1eHTpaX MPOUCXOXKIECHUS M MHOrooOpasus
KYJIBTYPHBIX pacTeHHH. LIeHTpBI MPOUCXOXKAECHUS NTOMAIIHUX KUBOTHBIX. COpT,
1I0POJia, LITAMM

7.2

COBpeMeHHLIe METOJbl CelIeKIUH. MacCoBbIil U I/IHI[I/IBI/I,Z[yaJ'ILHHﬁ OT60pBI B
CCIICKIIMHN paCTCHI/Iﬁ N XKHUBOTHBIX. OI_ICHKa OKCTCPhLCpA. BHHSKOPO[{CTBCHHOC
CKpCUIMBAHUC — I/IH6pI/IJII/IHP. Yucras IUHUA. CerIJ_II/IBaHI/IC YHUCTHIX JIMHUH.
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I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeLIMBaHHE — ayTOPUANHT.
Otnanénnas rubpuamsanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 W
IOJIy4CHHE MOJHUILIONAOB. JIOCTHIKEHHsI CEJIEKIIMM PACTEHWM, JKUBOTHBIX U
MHUKpPOOPraHU3MOB

7.3

buorexHonorust kak oTpaciib INPOU3BOJACTBA. ['€HHas WH)KEHEpUs. OTarbl
co3manus pekomOmHanTHOH JIHK wu Tpancrenneix opranm3moB. Kierounas
uHxeHepusa.  Kierounele  KynbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKECHHE
pactenuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHMBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJOTMYeCcKHe M 3Thyeckue mnpodisembl. MO — reHernyecku
MOJU(PUIMPOBAHHBIE OPraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

DBOJIFOIIMOHHAS ONOJIOT U

1.1

DBOJTIOIIMOHHASI TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  JBOJIONMHU.  [laJlCOHTOJIOTHYECKHE:  TOCIIEIO0BATEIBHOCTh
MOSIBJICHUSI BHJIOB B MAJICOHTOJIOTUYECKON JICTOMUCH, TEPEXOJHbIe (HOPMBIL.
buoreorpaduueckune: cxoactBo u paznmmuue ¢ayH u  GIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTHUYECKHE: CXOJICTBA U PA3JINYUsl SMOPUOHOB Pa3HBIX BUIOB
NI03BOHOYHBIX. CpaBHHTEIBHO-aHATOMUYECKHAE: TOMOJIOTHYHbBIC, AHAJIOTUYHBIC,
pYAMMEHTApHBIC OpPraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXHUMHUYECKHE: CXOJCTBO
MEXaHH3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y BCeX
OpraHu3MOB

1.2

OpomonmonHass  teopuss Y.  JlapBuna. [Ipennochliku  BO3HUKHOBEHHUS
napBUHM3MA. JIBMOKYyIIME CHIIBI SBOJIONMHM BUIOB 1o [lapBuHy (uM30BITOYHOE
pPa3MHOKEHHE MPH OTPAaHUYCHHOCTH PECYpPCOB, HEoNpeAenEHHasT U3MEHYMBOCTb,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunreruueckass Teopusi sBomtouud (CTD) u OCHOBHbIE €€ TOJOMKEHUS.
MuxkposBostorus. [lomynsius kak equHuIa BUAA U 3BOJTIOLUN

1.4

JBwxyie cuiibl ((GakTopbl) 3BOJNIOLMU BHUIOB B MpHUpoJe. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomynsuMoHHBIE BOJIHBI M Apeid
reHoB. M3omsauus u murpanus. EcrecTBeHHbIl 0T00p — Hampapisiomuil pakTop
9BOJTIOIMHU. POPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnoco6aeHHOCTh  OpraHW3MOB Kak pe3yiabTaT 3Bosonuu. [Ipumepsl
MPUCTIOCOONICHUH Y OpraHu3MoB. ApoMOpdO3bl U UAN0AJANTALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BUJI000pa30BaHUS:
reorpauueckoe, 3K0JIOTHUECKOE
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1.5

MakposBomtorius.  Dopmbl  3BoNIOLMH:  (DWIIETHYECKAs,  JAMBEPTEHTHas,
KOHBEpreHTHasi, napajuienbHas. HeoOpaTumMocTs 9BOIIONNT

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4yHble IIpEACTABICHMS O 3apOKICHUU JKM3HHA. HaydHble TIunoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emye: a0uoreHe3 M MaHCHepMus. XUMHYEcKas
SBOJIIONMS. ODKCHEPUMEHTAIIbHOE IOATBEPIKAECHUE XUMHUYECKOW 3BOJIOLUU.
Hauanpnbie stambl Omonormyeckoit sBosonuu. I'mnoresa PHK-mupa. I[lepsrie
KJIETKHM ¥ UX 3BOOLNA. POPMHPOBAHNE OCHOBHBIX T'PYIII )KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo 3pam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas d3pel. [lameosoiickas spa U e€ nepuoabl: KeMOPUNCKHUH,
OPJAOBUKCKUM, CHUIYPUMCKHAM, JI€BOHCKUH, KaMEHHOYTOJIbHBbIM, TMEPMCKHI.
Me3so30iickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

KaiiHo3oiickass 3pa u €€ mepuoAbl: MaAJCOr€HOBBIM,  HEOTCHOBBIH,
AQHTPONOTEHOBBIA. XapakTepUCTHKa KJIMMAaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIFOLIUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHui ©W KUBOTHBIX. [losiBIIeHHME, paclBET W BBIMUpAHUE TPYII >KHUBBIX
OpraHu3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oOTpaxeHue HBomonuu. OCHOBHbIE
CUCTeMaTU4YEeCKUe TPYIIbl OPraHu3MOB

2.4

DBOJIONHMS 4YeJloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuUThe NpeiacTaBlICHUH O
MIPOUCXOXKICHUH YeloBeKa. MeToapl u3ydeHus aHrpornorene3a. CxoactBa u
pa3nuyuus YenoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YEIOBEKa.
JBuxymue cuibl (pakTopsl) aHTpornioreHe3a. HaciencTBeHHass U3MEHUMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KM3HMU, W3TOTOBJICHHE OPYIUM
TpYZAa, MBIIILJICHUE, PEUb

2.5

OCHOBHBIC CTaJIMM W BETBU DBOJIIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
ymenbii, YenoBek mnpsaMmoxoisauivid, YenoBek HeaHAEPTAIbCKHM, YenoBek
pasyMHbId. HaxoJaku HMCKOMAaeMbIX OCTAHKOB, BpEMs CYIIECTBOBAHUS, 00JIaCcTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOIEOHIHAs (€BpazuiicKas),
HETpO-aBCTPAIOUAHAS (’xBaTOpHANIbHAA), MOHTOJIOMTHAS (a3uatcko-
amepukaHckas). UepTsl NpUCcrocoOICHHOCTH MPEACTAaBUTENEH YeTIOBEUECKUX pac
K YCIIOBUSIM cyliecTBoBanus. EqMHCTBO uenoBeueckux pac. Kpuruka pacuzma

Opranu3msl ¥ OKpy>Karolas cpea

3.1

OKoJlorus Kak HayKa. 3&,[[3.‘-11/1 U pas3aciibl 9KOJIOTHUH. MeTtoapl 3KOJIOTHYECKUX
HCCJIEIOBAHUIM. DKOJIOTUUECKOE MHPOBO33pCHUC. CpeI[BI oOuTaHHs OpraHnu3MOB:
BOIHasA, HA3EMHO-BO3AYIIIHAA, IOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccudukanuss — sKonoruyeckux — (pakTopos:
abuoTnueckre, OMOTHYECKME U aHTPONOTeHHbIE. JleficTBHE HSKOJIOrMYECKHX
(akTOpOB Ha OPraHU3MBbI




47

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucniocobnennss OpraHu3sMoOB K  JCHCTBUIO aOMOTHYECKUX  (DAKTOPOB.
buosornueckue puTMsl

3.4

buotndeckue ¢dakropbl. Buasl OMOTHYECKHX B3aMMOJICHCTBHI: KOHKYpPEHITHS,
XMIHUYECTBO, MApa3sUTU3M, MYTyaln3M, KOMMEHCAIM3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEUTpanu3M. 3HAYCHHUE  OHMOTHYECKUX
B3aMMO/JICHCTBUI JUIsl CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOIMyJIAINHN. OcCHOBHBIE IIOKa3aTCIn
nonyiauuu: YUCICHHOCTb, INIOTHOCTH, POXIAEMOCTb, CMCPTHOCTH, IIPHPOCT,
MUrpanus. ,HI/IHaMI/IKa YU CJICHHOCTHU MONYJIAIHUU U e€ peryisiausa

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKTypel OMOLIEHO3a: BHIOBa,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanTbl. CBs3u B
ouoIeHo3€e

4.2

Okonoruyeckue cucteMbl (9kocuctembl). [lonstne 00 o3KocucremMe U
onoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTHI, peAyIIeHThI. KpyroBopoT BemecTB ¥ OTOK YHEPTUH B DKOCHUCTEME.
Tpoduueckue (TUIEBBIE) YPOBHU OKOCHUCTEMBI. [luIeBbie Iiemu © CETH.
OcHOBHBIE TOKAa3aTeNM B3KOCUCTEMBI: OHOMacca, MPOAYKIUSA. ODKOJOTHYECKHE
MUpaMHUIbL: TMPOIYKIHH, YHCICHHOCTH, Ouomacchl. CBOHCTBAa 3SKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYIISIUS, pazBuTHE. CyKIieccust

4.3

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO WJIN
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATpO3KOCHUCTEMBI. YpOo3KoCUCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (Qakrop ycroiumBoctu d3kocucteM. CoxpaHeHUE
OMOJIOTMYECKOT0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepuanckoro o Ouocdepe. ['paHuipi, coctaB U CTPyKTypa
ouoctepsl. Kupoe BemectBo U ero ¢GyHkuuu. OcoOGeHHOCTH Ouochepbl Kak
r00anpHOM dKOCHCTeMbl. JlMHaMHuYeckoe paBHOBECHE W OOpaTHas CBSI3b B
o6uocthepe. KpyroBopoTsl BemiecTB M OHOTEOXMMUYECKUE LHUKIBI DIEMEHTOB
(yrnepona, a3ora). 3oHanbHOCTh OMocdeprl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoseuecTBO B Ouocdepe 3emun. AHTpONOTeHHbIE HM3MEHEHUS B Ouocdepe.
['mo6anpHbIE FKOTOTHUECKUE TTPOOIEMBI.

OcHOBa  palMOHAJIBHOTO  YIPABIEHUS NOPUPOJHBIMM pecypcaMu U HX
ucnosib30Banue. J[oCTIKeHus: OMOIOTUH U OXPaHa MIPUPOIbI
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

I)buonorusi. 10 kmacc: yueOHUK Juisi  00mIeoOpa3oBaTENbHBIX  OpraHu3aluili:  0a30BBIN
ypoBeHb/B.B.Ilaceunuk  wu  ap.; mox pemaknuer  B.B.Ilaceunmka — 4-e  wusm.,crep.-
M.:IIpocsemienue,2022

2) bwosorus. 11 xjmacc: yueOHUK I OOIIe0Opa30BaTENbHBIX OpraHu3anuid: 0a30BbIN
ypoBens/B.B.Ilaceunuk  u  gp.; mon pemakmued  B.B.Ilaceunmka — 4-e  wu3m.,crep.-
M.:IIpocsermienue,2022

METOANYECKHUE MATEPUAJIBI VIS YAUTEJIA

1)O6mas 6uonorusi. bazoserit ypoenn. 10-11 kmacc: metonuueckoe nocodue/Ilaceunnk Bimagumup
BacunbeBuy, IlIsenos I'ned I'ennagseBud, Mocksa,2022 1.

2) buonorus. Iloypounsie pazpabotku. 10-11 xnaccel. ba3oBblil yposens: [locoOue mst yuuteneit u
MetoauctoB /moa pex. [Taceunuk B. B. Mocksa,2022 .

3) buonorust B cxemax u Tabnuuax. DddextuBHas moarotoska k EI'D: [Mocobue mist yaureneit/
HNonnera A.1O.,Topramos A.B. Mocksa,2022 r.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1)bubmmoreka LIOK https://m.edsoo.ru/863ebal
2)http://www.biologiya.info
nH(pOpMaIMOHHBIN BeO-caliT (0OydeHne OMOJIOTHN)
3)http://www.1september.ru
- BeO-caiit «O0beIMHEHNE TIEarOTHUECKUX U3IaHUI

«IlepBoe ceHTAOps» (cTaThu MO OMOJIOTUU B CBOOOHOM JIOCTYIIE€, UMEETCS TAKXKe apXUB CTATEH)
4)http://www.school-biologiya.org/

- I/IH(bOpMaI_II/IOHHO-MeTOI[I/I‘IeCKOG U34aHUC I10 OMOoJIOr .

5) http://www.km-school.ru/

- MynpTunopran komnanuu «Kupumn u Medoauin»
6)http://www.eidos.ru

N3zyyaem GMOJIOTHIO

T)https://uchi.ru

8)https://resh.edu.ru

9)https://videouroki.net/blog/biologia/2-free_video
10)https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii
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