MYHULIMITIAJIBHOE BIO/DKETHOE OBLIEOBPA3OBATEJIBHOE YVUPEX/IEHHUE
VUEBHO-BOCITUTATEJIbHbIM KOMITIIEKC
"IIKOJIbHAS AKAJIEMUSI UMEHU MAJIBIIEBA AJIEKCAHZIPA HBAHOBHUYA™
FOPOJIA BAXYHMCAPAN PECITYBJIMKU KPbIM

[TPUHSTO
ITenarornyeckum cosetoMm MbOY YTBEPXJIAIO
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Bceero yacos: 344 (10), 34u (11)
KonmuectBo yacoB B Hegemo: 1 1 (10-11)

CocraBieHa B cOOTBeTCTBMH ¢ DeepajbHbIM TOCYAApPCTBEHHBIM 00pPa30oBaTeIbHbBIM
CTaHJapTOM cpeaHero obuwero obpasoBanus, PeneparbHOi 00pa3oBaTEIBHON MPOIrPAMMBbI
cpennero obmero oOpasosanust, PexepanpHOi pabouell mporpaMMod 1o yueGHOMY MPeIMeTy
«buonorus».

YyeOHUKHU:

Buonorus. 10 knacc: yueb. i o0meobpaszosar. opranu3aimii: 6asosbiid yposens/ [B.B. [Taceunnk
u j1p.]; mox pea. B.B. IMaceunnxa. - M.: [Ipoceemenue, 2019.

Buonorus. 11 knacc: yue6. uis o0meoOpa3osar. opranusanuii: 6a3osblit yposens/ [B.B. [laceunnk
u jp.]; moa pea. B.B. Ilaceunnka. —2-e u3a. - M.: IIpocsemenne, 2020.

Yuurens:

CkypatoBa Mpuna Brnagumuposna
Kareropus - nepsas

Crax paboTel — 5 et

PACCMOTPEHO COI'JJACOBAHO
IIKOJIBHBIM METOIUYECKUM 00bEeIMHEHHEM 3amecTHTENb JUpeKTopa 110 YBP
(mportokos ot 21.08.2026 r. Ne 4) MBOY-¥BK «lllkoapHas akagemMust

plueBa A.W.»
/51.B. AMMocosa/

HM.

r. baxuucapai
2026 .



MNOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY ISl ONpEACTICHHS
NOAXOM0B K (OPMUPOBAHUIO cojAepkaHMUs yueOHoro mnpeamera «buonorus» cocTaBuiIn:
koHuentyanbabie monoxkeHnss GI'OC COO o B3auMoOOYCIOBICHHOCTH LENEH, COAEp)KaHMUS,
pe3ynbTaToB OOyueHuss U TpeOOBaHHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHUSI 00
O0MMX LEesIX M MPHUHLUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obuiero oopazosanust B Poccuiickoit @enepaiuu, a Takke MOJIOKEHUs o creruduke 6uonoruu, eé
3HaYeHUH B TIO3HAHMM >KUBOH MpPHPOABI M OOECHEeUeHHH CYIIECTBOBAaHHUS YEJIOBEYECKOTO
obmiectBa. CorjgacHO Ha3BaHHBIM MOJIOXKEHUSIM, ONPEAENICHbl OCHOBHBIC (PYHKIIMH IIPOTPAMMBI 110
Ouosioruu u €€ CTPyKTypa.

OcHoBHast oOpa3oBaTenbHasi MporpaMma cCpeaHero ooémero oOpa3oBaHus (naiee -
01011 COO0O) pa3zpaboTana B COOTBETCTBUU ¢ OepaepanbHOU OCHOBHOM
o0m1eo0pa3oBaTeabHOM MPOrpaMMOil CpefHero olIiero oopa3oBaHusi, YTBEPKIACHHON MPUKa30M
MununctepctBa npocBemenus Poccuiickoit @enepanmu ot 18 mas 2023 roma Ne 371 ¢
m3meHenussmu  Ha 10.11.2025 roma, w3MeHeHmii Ha ocHoBaHMHM Ilpukaza MuHucTepcTBa
npocseuierust PO Ne704 ot 09.10.2024 rona, Ne467 ot 18.06.2025, Ne729 ot 8 oxts6psa 2025
ronaa, Ne808 ot 10 Hos0pst 2025rona

[TporpamMmma 1o OuoJIOTMM AA€T MPEICTABICHHE O IEJsAX, 00 OoOmel cTpaTerun OOydeHUs,
BOCIIUTAHUS M PA3BUTHsI O0YUYAIOLIUXCS CpEeCTBAMH yueOHOro npeamera «buonorusy», onpeaenser
00s13aTeNIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesielieHne 1Mo paszeiiaM U TeMaw,
PEKOMEHIYeMYIO MOCIIeI0BaTEIbHOCTh U3YUeHHs Y4eOHOr0 MaTepuana ¢ y4éTOM MEXIPEeIMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKK 00pa3oBaTeIbHOTO MPOIECca, BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

B mporpamme 1mo OMOJIOTHH TaKXKe YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3yibTaraM oOy4deHHs B (POPMUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIILHON  JIEATETbHOCTH/YI€OHbIX  JACHCTBUN  OOy4JalomMXcs IO OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHMUs.

B mporpamme mo Ouosorun (10-11 kmaccel, 6a30BbIf ypOBEHB) peanu30BaH NPUHIUI
NPEEeMCTBEHHOCTH B H3Yy4eHUH Ouojoruu, Ojaromaps dYeMy B HeH IpocMaTpuBaeTcs
HANpaBJICHHOCTh HA pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS,  LIEHHOCTHBIX  OpPUEHTAlUMil  JUYHOCTH,  OSKOJOTMYECKOTO  MBIIICHHUS,
NpeJICTaBICHUN O 30POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIEHUEM K OKPYIKArOIIeH IPUPOIHOH
cpeze. IloaToMy Hapsaay ¢ U3ydeHHEM OOIIEOMOIOTMYECKHX TEOpUH, a TaKkKe 3HAHUH O CTPOCHUHU
KMBBIX CHCTEM pAa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX TIPOIIECCOB B
nporpaMMe 1o OHOJOTMM YAEJIeHO BHHMMAaHHE UCIOJIb30BAaHUIO IMOJNYYCHHBIX 3HAaHUHA B
MOBCEHEBHON IKM3HHM ISl PEUICHHWS TPUKIATHBIX 3a7ad, B TOM YHCIE: MNPOPIIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMI  YeJlOBeKa,  MEIUKO-TeHETHYECKOTO  KOHCYJIbTHPOBAHMUA,
00OCHOBaHHS JKOJOTHYECKH IIETIECOO0Pa3HOTO TOBEICHHUS B OKpYKAIOUICW NPUPOIHOW cpene,
aHau3a BIUSHUS XO3AWCTBEHHOH JEsATEIbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
HCKYCCTBEHHBIX OJKOCHCTEM. YCWIEHHWE BHHMAaHUS K TPHUKIAJTHON HANPaBICHHOCTH YYeOHOTO
npeamera «buonorus» MpOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUEHUs YCIOBUU Ui peIIeHUs
OJIHOHM M3 aKTyalbHBIX 3a/lay IIKOJIBHOIO OMOJOrMYECKOro o0pa3oBaHMs, KOTOpas Mpeirosaraet
dopmupoBaHne y 0OydaroUMXCsS CHOCOOHOCTH aJalTUPOBATHCS K HW3MEHEHHMSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUs 3aHMMaeT BaxHoe Mecto. OnHa
obecrieunBaeT (GopMHUpPOBAHHWE Yy OOYYAIONIUXCS TPEACTABICHHM O HAy4YHOW KapTHHE MHDa,
pacupsieT 1 0000IIaeT 3HaHUS O >KUBOHM MpUpoje, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOU



OpraHu3alliil M SBOJIIOLUH, CO34aéT YCIOBUS JUIA: TO3HAHUSA 3aKOHOB JKHUBOW MPUPOIHI,
dbopmupoBanus (GYHKIIMOHATBHOW T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO U Oe3omacHoro oOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IGHHOCTHOTO OTHOUICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHre 6MONIOTHS UMEET TaKXKe YIS PEIICHUS BOCIUTATENbHBIX U Pa3BUBAIOLINX
3aJad CcpenHero oOmero oOpa3oBaHUS, COLHMANM3alMKu oOydaroumuxcs. M3ydenuwe Ouonoruu
oOecrieunBaeT ycioBUd s (OPMHpPOBAHHUS HUHTEIJIEKTYyalbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYpHI, CHOCOOCTBYET MHTETPALIUN OHOIOTUYECKUX
3HAaHUU C TPEJCTABICHUAMU M3 JIPYrHUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKHU, XUMHH U
reorpagun. Ha3BaHHbIe TMOJIOKEHHUSI O TMpeaHa3HaueHUH YydeOHoro mnpenmera «buomorus»
COCTaBUJIM OCHOBY JJIsl ONPEAENICHUsI MOIX0A0B K OTOOpY U CTPYKTYPUPOBAHHIO €TO COJICPKaHUS,
NPECTAaBICHHOTO B IIPOrpamMMe Mo OMOJIOTHH.

Ot60p comepkanust yuebHoro mpenmera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
NO3UIUN KYJIBTYPOCOOOPAa3HOTO MOJX0/a, B COOTBETCTBUM C KOTOPHIM OOYYarOUIHECs JOJDKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HAUMMbIE N7 (GOPMUPOBaHUSA OOLIEH KyIbTYpHI, ONpPEAEISIONINe
a/ICKBaTHOE TMIOBEJICHHE 4YEIIOBeKa B OKPYXAloIIeHd NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM JXKU3HU M MPAKTHUYECKOH NesTenbHOCTH. Ocoboe MecTo B 3TOHM cucTeMe 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIYXKaT OCHOBOH it GOPMHUPOBAHUS MTPEICTABICHHNA
O COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KAapTUHE MHpa U IICHHOCTHBIX OPUEHTALMSIX JIUYHOCTH,
CMOCOOCTBYIOIIUX TYMaHHU3AIIMU OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKkTypupoBaHHE coepxaHHs Y4eOHOTO Marepuaia B IMporpaMMe IO OHOJOTUU
OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYECHUS 3HAHMK OO0 OTIMYUTENBHBIX OCOOCHHOCTSX
KUBOW MPUPOIBI, O €€ YPOBHEBOI OpraHU3aIM U SBOJIIOLUHN. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yaeOHoTo Tipeamera «bronorus» BeIIENEHBI CIEAYIONINE COAEePKaTENbHbIC TMHUN: «BHoIorHs KaKk
Hayka. MeToJipl HayyHOro no3HaHus», «Kietka kak Ouosjoruyeckas cuctema», «OpraHusM Kak
Ouosiornueckasi cucremay, «CucteMa 1 MHOT00OOpa3ue OPraHuvaeckoro MUpay, « IBOJIOIHS KUBOU
OPUPOIBD», «IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[lens wm3yueHwst ydeOHOro mnpeamera «buomorms» Ha 0a30BOM ypOBHE — OBIIAJICHUE
00y4aroImKUMUCs 3HaHUSMH O CTPYKTYPHO-()YHKIIMOHAJIBHOW OpraHMU3alliy KHUBBIX CHCTEM PAa3HOTO
paHra u mpruoOpeTeHne YMEHUH HCIIONIb30BaTh 3TH 3HAHMS JUIS TPAaMOTHBIX JACWCTBUI B OTHOIICHUH
00BEKTOB KMBOI MPHUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

JocTmwkenne 1enu wu3ydeHus ydeOHoro mnpenmera «buwomorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHrueM CIeIyIoIuX 3a/au:

OCBOCHHE 00YYArOIIUMUCS CHCTEMBI 3HAHHI O OMOJOTMYECKHX TEOPHSAX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBMIaX, CIYKaLIUX OCHOBOW JUIsl (JOPMUPOBAHUS MPEICTaBICHUN
0 €CTECTBCHHO-HAyYHOH KapTHHE MUPA, O METO/IaX HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOTOO0pa3nu
U OCOOCHHOCTSAX JKUBBIX CHUCTEM DPAa3HOIO YPOBHS OpraHH3alllM, BBIAAIOIIMXCS OTKPBITUSAX U
COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y OOYyYarOIIMXCS TO3HABATENIbHBIX, HHTEJUIEKTYyalbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B TpoIlecce aHaNM3a AAHHBIX O IMYTSX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJISIOB,
uzed ¥ MOJIX0/I0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aINH;

CTaHOBJICHUE y O0yUarOMMXCsl 00IIel KyabTypbl, QYHKIIMOHATBHONW TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBACHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOIIEro MHpa >KUBOW MPUPOJBI HA OCHOBaHUU
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

dopmupoBaHrue y OOy4YarOIIMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAaHUW B MPAKTHUYECKON JEATEIbHOCTH YENOBeKa, pPa3BUTUU COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;



BOCIIUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM J>KUBOM MPUPOJIBI,
HEOOXOMMOCTH OEpe)HOro OTHOUICHUS K HEW, COOJIOACHUS 3TUYECKUX HOPM TIPU MPOBEIACHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHME IEHHOCTH OHMOJIOTMYECKHX 3HAHWW JJIS TOBBINICHUS YPOBHS DKOJOTHYECKOM
KyJIbTYPBL, Ui GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHWUM W YMEHWH B IOBCEIHEBHOW >KU3HU JUISI OLEHKHU
MOCJEACTBUI CBOEH JAEATENbHOCTH 110 OTHOIICHHWIO K OKpPYKalollel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHIAKTHKY 3a00IeBaHUT.

B cucteme cpemnero obmiero obpazoBanus «buonorusi», u3ydaemas Ha 0a30BOM YpPOBHE,
SBISICTCS  00s13aTENIbHBIM YYEOHBIM TPEJAMETOM, BXOMASIIUM B COCTaB IPEIMETHOH 00JacTu
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jiis u3ydeHus Onosioru Ha 6a30BOM YPOBHE CPEIHEr0o 00Iero o0pa3oBaHusi OTBOIUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemno), B 11 kitacce — 34 vaca (1 gac B Henenio).



COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU H APYTUMHU
€CTECTBCHHBIMU HayKamH, Quiocoduei, ITHUKOH, ICTETUKOW © mpaBoM. Poms Ouwonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTtoapl TO3HAHUS KUBOW NMPHUPOAbI (HAONIOJCHHUE, SKCIEPUMEHT, OMHCAHUE, HU3MEpPEHHE,
KJaccu(puKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdemoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTueckass pabora Ne 1. «Mcnonb3oBaHHWE pa3IMYHBIX METOAOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: 6uojaoruu. OTIn4me >KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucteM U HX pa3HoOOpasue. YPOBHM OpraHu3aludd  OHOCHCTEM:

MOJIEKYJISIPHBIN, KJICTOUHEIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYISUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBIH.
JdemoHcTpaumuu:

Tabmuubl U cxembl: «OCHOBHBIE TPHU3HAKU JKU3HUY», «YPOBHM OpraHU3ALMHM KHUBOH
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMUMHUYECKHUE DIIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIeCTB B KieTke. [lonaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHCIOTE — MOHOMEpHI OenkoB. HesameHumMsble u
3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIN COCTaB. YPOBHHM CTPYKTYPBl OEIKOBON MOJEKYIIbI
(mepBUYHasl, BTOPUYHAs, TPETUYHAS U YETBEPTUYHASI CTPYKTypa). XMMUYECKHE CBOICTBa OEIKOB.
Buonornyeckue pyHKIUN OEIKOB.

®epMeHThl — Ouosormueckue kKatanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  crneuuduuHoctb.  Kodepmentsl.  Butamunsl.  Ominuuss  (GepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBoasl: MOHOcaxapusl (TJIIOKO3a, pubo3a M J1e30KCUpuO03a), Aucaxapujbl (caxaposa,
JaKTO3a) W TOJucaxapuasl (Kpaxmani, TJIWKOTeH, I[eJUToo03a). buonornyeckue GyHKIMHA
YIJIEBOJIOB.

Jlununper:  Tpurmuuepuabl, ¢Gocdoaunuabl, crepounsl. ['mapoduibHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢QyHkumu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCNKOB M JIMIUAOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u pyakuuu [JHK. Ctpoenune u pyakuuu PHK. Buast PHK. AT®: crpoenue u dyHKnu.

[{utonorus — Hayka o kierke. KineTounas Teopust — npuMep B3auMOACHCTBHS Ui u pakToB
B HAyYHOM ITO3HAHUU. METObI U3y4eHUs KICTKH.



Knerka kxak memoctHas kuBasg cuctema. OOLIMe MPU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpana, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa CuHTe3a Oelka.

Tumbl KJIETOK: dJyKapuoTWdeckas U  Tpokapuotruieckas. (OcoOEHHOCTH  CTPOSHUS
npokaproTuueckor kieTku. Kiierounas crenka Oakrepuii. CTpoeHUE IYKAPUOTHYECCKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPBl KJIETOK — KIETOYHAs CTEHKA, TJUKOKAJIUKC, UX (QYHKIIHH.
[Tnasmatndeckas wmemOpaHa, e€ cBoiictBa u ¢yHKOuH. llutorurasma u  e€ OpraHoUIbL
OnxnomemOpannble opranounbl kietku: DIIC, anmapar ['onbmku, nuzocomsel. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, ItacTusl. [IponcxoxaeHne MUTOXOHAPUHN U miacTul. Bumsl
wiactug. HemeMmOpaHHbIE OpPraHoWAbl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTpP, LEHTPUOIH,
pecHUYKH, KryTUKU. OyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue sifpa: saepHas 000J104Ka, KapHoIljia3Mma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneitnen, P. Bupxos, x. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue  XMUMHUYECKMX  JJIEMEHTOB B HEXHUBOM  MPUPOIE»,
«PacrnpenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmunper u cxembl: «llepuognueckas Ta0nHIla XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbI BOAb», «bruocunres Oenka», «CtpoeHue Moiekyiabsl Oenka», «CTtpoeHue (epmeHTay,
«Hyxneunossle kucnotel. [JHK», «Crpoenne monekynsl AT®», «CtpoeHHne 3yKapHOTHYECKON
KIeTkn», «CTpoeHue >KMBOTHOM KieTkn», «CTpoeHHMe pacTUTEIbHOU KIeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE si/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHWE Il TPOBEACHHUS HAOIIOJACHHM,
U3MEpPEHM, AKCIEPUMEHTOB, MHUKPOMpENapaTbl PacTUTEIbHBIX, XUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast padora Ne 1. «/3ydeHuwe KaTaqTuTUYECKONW AaKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

JlaGopaTtopHnast pabota Ne 2. «M3yueHnue cTpoeHus: KJIETOK PACTEHUH, )KUBOTHBIX U OaKTepuid
MO0/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BelecTB, WK METab0IU3M. ACCUMMIIALNS (IUTACTUYECKUN OOMEH) U AUCCUMUIISIIIS
(oHepreTuyeckuii OOMEH) — JIBe€ CTOpPOHBI €IMHOrOo Iporecca MeradboiuzMa. Poib 3akoHOB
COXpaHEHHMsI BEIIECTB ¥ SHEPTHH B TOHUMaHUN METa00IM3Ma.

Tumbel oOMeHa BemiecTB: aBTOTpOo(dHBIA W rerepoTpodHbiii. Poms depmeHTOB B OOMEHe
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

®dotocunre3. CmeroBas u TemHOBas a3l ¢oTocuHTe3a. Peaknum (doTocuHTE3A.
O¢ddexkTuBHOCTH PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a IS KU3HU Ha 3emie. BrnusHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3Upylolue OakTepuu. 3HAU€HHE XEMOCHHTe3a I JKU3HU Ha
3emuie.

OHepreTuyecknii 0OMEH B KieTKe. PaciieniieHne BemecTB, BbICICHNE U aKKyMYJIMPOBaHHUE
SHEPIHMM B KJETKE. OTambl JHEPreTHYecKoro oOMeHa. [nmkonu3. bpoxkeHue u ero BHIBL
Kucnoponnoe okuciaeHue, HWIM KJIeTO4uHOe JbixaHue. OxucnutensHoe (ocopunupoBaHue.
D hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.



Peakumum wmarpuynoro cunte3a. [enermueckas wundopmanus wu JHK. Peanuzanus
reHEeTHYECKON MHpopManuu B KiIeTKe. ['eHEeTHYeCKMW KOJ W €ro CBOMCTBA. TpaHCKpUIIIHS —
matpuunblii cunte3 PHK. Tpancmsauus — GmocunTte3 Oenka. Dtambl TpaHcusauuu. KomupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢popmbl sxu3HM — BUpYCHL. Mcropust oTkpsiTHs BupycoB (. 1. ViBaHOBCKwMiA).
OcoOeHHOCTH CTPOEHHUS U JKU3HEHHOro IMKiIa BUpycoB. bakrepuodaru. bone3nu pacreHuid,
KUBOTHBIX M 4YEIIOBEKa, BBI3bIBaEMble BHpycamMu. Bupyc mmmynonepunura denoBeka (BUY) —
Bo3Oyautens CIIMJla. OOpaTtHas TpaHCKpUIIIMS, peBepTaza W wHHTerpasa. lIpodrrakTuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHHA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsszes.

Tabmuie! u cxembl: «Tunbl nuTanus», «Metadonuzm», «MHUTOXOHAPUIY», «DHEPreTUUECKUN
obMeny, «Xmopormacty, «Dorocunte3», «Crpoerne JIHK», «Ctpoenne u (QpyHKIMOHUPOBAHUE
reHa», «Cunrte3 Oenka», «['eHeTmueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
»u3HeHHbIH nuki Bupyca CIINla, 6akTepuodaray, «Pemmkarus JTHK».

O6opynoBanue: moaenu-anmumkanun «Yasoenue [IHK wu tpanckpunuums», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 0WKI, WM JKU3HEHHBIM LUK KieTku. MHTepdasza m muto3. IIpomeccsl,
nporekaromue B uHTepdaze. Pemnmukanus — peakmuss matpuuyHoro cunte3a [IHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTUN. JIUTJIOMIHBIA WU TaIJIONWJAHBIA XPOMOCOMHEIE
HaOopbl. XpoMaTujpl. L{uTOIOrHMUECKHEe OCHOBBI PA3MHOXKEHUS W WHAWBUIAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

[Henenne xknetkn — muro3. Craguu murosa. IIponeccsl, npoucxoasimue Ha pa3sHbIX CTagUsAX
MHTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.

@®opMBbl pa3MHOXKEHHS OpPraHU3MOB: Oecrosoe U 1mosioBoe. Bupl O6ecrnonoro pa3sMHOKEHUS:
JiefieHHe HaJlBoe, IMOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BETETATUBHOE
pa3mHo)keHHe. VICKycCTBEHHOE KJIOHMPOBAaHNE OPraHU3MOB, €10 3HAYEHUE JIUISI CEJICKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECOI0ro.

Meiioz. Craguu wMeiio3a. [lporeccsl, mpoucxonsdmue Ha craausx Menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc oOpa3oBaHMs MOJIOBBIX KIIETOK Y >KMBOTHBIX. IlojoBbIe >kene3bl:
CeMEHHUKU U su4HUKUA. OOpa3oBaHME M Ppa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CHepMaTO30H],
AllIeKJIeTKa) — crhepMatoreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOGHHS  SHMIIEKIETOK H
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpUOTeHe3). DTallbl
HMOPHOHAILHOTO PAa3BUTHS y MO3BOHOUYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPyJIsLuUs, OPraHOIeHEs.
[TocTamOproHabHOE pa3BUTHE. THUIBI MOCTIMOPHOHANIBHOTO pPa3BUTHUS: MpPsIMOE, HEMpPSIMOe
(mumHOYHOE). BnusHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHM, CTaIAUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpl 1 cxembl: «DOpMBbI pa3MHOXKEHHUS OPraHU3MOBY, «J[BOWHOE OIUIOAOTBOpPEHUE Y
I[BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «/leneHue kieTku OGaxTepuii»,
«CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «Kierounslii mukim», «Pernmkanus



JHK», «Mutos», «Menos», «IIpsmoe u HenpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MIIEKOIIUTAIOIUX U
yenoBeka», «OCHOBHBIE CTaIUU OHTOIEHE3A».

O6opynoBaHMe: MHUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30Uibl  MIJIEKOIUTAIOLIETO»,
«Sinexnerka muekonuraromeroy», «Kapuokunes B KJI€TKax KOpEIIKa JyKay, MarHUTHAs MOJEIIb-
ammumukanys «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 3. «HabGnrogenne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuass pabora Ne 4. «M3ydeHWe CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pa3Butuss reHetuku. Ponp nuronoruum u
SMOPHOJIOTHN B CTAaHOBJICHHMHM T€HETHKH. BKJal pOCCHICKMX M 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToAbl TeHETUKH (TMOPUIONOTUYECKHI, IMTOreHETUYECKU, MOJEKYISIpHO-
reHeTuyeckuil). OCHOBHbIE T€HETUYECKUE NOHSATHA. ['eHeThuyeckas CHMBOJIMKA, MCHOJIb3yeMas B
CXeMax CKpeluBaHUuM.

3aKOHOMEPHOCTH  HAcJIeOBaHMWsl ~ IPU3HAKOB,  ycTaHoBieHHble [.  Mennenem.
MounoruOpuaHoe CKpelmuBaHue. 3aKOH eAMHOooOpa3usi TMOpUIOB mepBoro mnokosenus. [IpaBuio
JOMUHHUPOBaHMsI. 3aKOH paclleryieHus Mpu3HakoB. ['unoresa yncrorsl ramer. [loaHoe u HenoaHoOe
JOMUHUPOBAHUE.

JurubpunHoe  ckpeluBaHuWe. 3aKOH  HE3aBUCUMOIO  HAClE€JOBAaHHUS  MPU3HAKOB.
[luToreHeTHUeCKUe OCHOBBI JUTHOPHIHOTO CKpPELIMBAaHUSA. AHaIM3MPYIOLIee CKpelBaHUeE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMSI ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe  HacnefqoBaHue mpu3HakoB. PabGora T. Moprasa 10 CLEIUIEHHOMY
HacJeI0BaHMI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTHU. | eHeTHUeCKHe KapThl.

I'eneruka mona. XpOMOCOMHOE OIpeNeeHHe Moia. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsbIe U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CHETUIEHHBIX C MOJIOM.

N3meHunBOCTh. BUabl N3MEHUYNBOCTH: HEHACIEACTBEHHAs U HaCleICTBeHHas. Poib cpenbl B
HEHACIIEJICTBEHHOW  M3MEHUMBOCTH. XapaKTepUCTHKAa  MOAM(PHUKAIMOHHON  W3MEHYMBOCTH.
Bapunanvonsslii psa v BapuanuonHas Kpuas. Hopma peakuuu npusHaka. KoiaumdecTBeHHbIE H
KaueCTBEHHBIC MIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnenctBenHasi, Wi TeHOTHNHMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAs W3MEHYUBOCTD.
Meiio3 u TmoNoBOW mTpolecc — OCHOBAa KOMOWHATMBHOM M3MEHYMBOCTH. MyTalMOHHAs
u3MeHunBocTh. Kitaccudukanus MyTanuil: TeHHble, XpPOMOCOMHBIE, TreHOMHble. YactoTa u
OpUYMHBL MyTanuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJOTHYECKHX PSJAOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BHesinepHast HacI€1CTBEHHOCTh U N3MEHUYUBOCTb.

I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI TE€HETHKHA YEJIOBEKa:
reHeaJTOrnYecknii,  OJM3HELOBBIH, IUTOICHETHYECKUH, OMOXMMHUYECKUH,  MOJEKYJISIpHO-
reHeTudecknii. COBpPEMEHHOE OIpEIENICHHE TEeHOTHUIIA: IOJHOTE€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIMpOBaHUe, B TOM uHcie ¢ nomoinpto [I[P-ananuza. HacneacrtBenusle 3aboneBaHuA
yeJioBeKa: FeHHbIe 00J1e3HU, O0JIE3HH C HACJIEICTBEHHON MPenpacnoiokKeHHOCThI0, XPOMOCOMHbBIE
6one3nn. Comaruueckue M reHepaTHBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpMHIMIIBI 3710pOBOTO
o0Opa3a HU3HU, JUArHOCTUKH, MPOPMIAKTHKUA U JI€UeHUs TIeHeTHYecKux Oose3Heill. Menuko-
TEHETUUYECKOE KOHCYJIBTUPOBAHHME. 3HAYEHHE MEAMIMHCKOW T€HETUKM B NPEJOTBPALICHUM U
JICUEHUHU TeHEeTHYEeCKUX 3a00JIeBaHU YeNOBeKa.

JdemoHcTpaumuu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmumel U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHWE W €r0 IIMTOICHETHYECKash OCHOBAY,
«3aKOH pacUIEIUICHUs U €r0 HUTOTeHETHYeCKast OCHOBa», «3aKOH YHCTOTHI rameT», «J{urudbpuaHoe
ckpemmBanue», «lluTomoruueckue  OCHOBBI  JAWTHOPUIHOTO  CKpeUIUBaHUs»,  «Meio3y,
«B3aumonencTBUE alIeNbHBIX T€HOBY», «I'€HeTHUeCKue KapThl PACTEHUH, )KUBOTHBIX U YEJIOBEKA»,
«l'enetruka moJya», «3aKOHOMEPHOCTH HACIEAOBaHUS, CUEIUICHHOTrO C mojom», «Kapuorturbl
YyelloBeKa W KUBOTHBIX», «Buubl wu3MeHuuBOCTHY», «MoOaupuKaluOHHAS H3MEHYUBOCTHY,
«HacnenoBanue pesyc-hakropa», «I 'eHeTHKa rpymnmn KpoBuy», « MyTallMOHHAs U3MEHYUBOCTH.

O6opynoBanue: Moaenu-anmkanuu «MoHoruOpugHoe ckpemuBanue», «HemnomHoe
JOMHHHpOBaHHE», «JlurubpuaHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jpo3zoduna» (Hopma, MmyTanuu (HOpMBI KpbUIEB U OKpPAcKd Temna), repdapuit
«I"'opox moCceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuast pabora No 5. «V3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO M AWUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparoprass padora Ne 6. «/3yueHne MOAM(PUKANMOHHOW H3MEHYHBOCTH, MOCTPOCHHE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlabopatopnass pabora Ne 7. «AHamM3 MyTanmmid |y JOpo30QHIBI  HA TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TPOIECC. 3apOKJICHUE CENEeKINH W jomMectukamus. Yuenue H. U.
BaBunoBa 0 MeHTpax MPOUCXOXKIEHUS W MHOT000pa3usi KYIbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAaMM.

CoBpeMEeHHbIE METOJBI CENeKIUU. MaccoBBIi M HWHIUBUAYAIbHBIH OTOOPHI B CENEKLIUU
pacteHuii U KUBOTHBIX. OrneHKa dKcTepbepa. BIM3KOPOICTBEHHOE CKpEIIMBAaHUE — WHOPHIMHT.
Yucras nuaus. CkpellBaHue YUCTHIX JUHUHA. ['eTepos3uc, wnu rubpuaHas cuna. HepoactBeHHoe
cKpenuBanue — ayropunuur. Otaanénnas rudpuanzanus u e€ ycrnexu. IckycCTBEHHBIN MyTareHes
Y TIOJIy4€HHUE MOJUIUIONI0B. JOCTHKEHUS CENEKIIMHN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpaciib MPOW3BOJCTBA. ['€HHas WHXXEHEepUs. OTambl CO3JaHUs
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. KietouHsie
KYJIbTypbl. MUKpPOKIOHATHFHOE pPa3MHOXEHUE pacTeHuid. KioHMpoBaHWE BBICOKOMPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHEe U JThdeckue mpodmembl. MO -
T€HETUYECKUA MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JleMoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuel U cxembl: kapta «LleHTpBI TPOUCXOXKIEHUS W MHOT000pas3wsi KyJIbTYPHBIX
pacteHui», «llopoapl JOMamIHMX JXKUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHui», «OTnanéHHas
rubpuamzamus», «Pabotel akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorum», «KiieTouHsle KynbTypel W KIOHUpOBaHHE», «KOHCTpyHpoBaHWE W TIEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKA IJIOJOB M KOPHEIUIOAOB IUKUX (QOPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbl M JIOCTHKEHHUS CENEKUHUHM PACTEHUW W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENbHBIH Y4acTOK, B TEIIMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».
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11 KUIIACC

Tema 1. IBosronMoOHHAsA 0HOJIOTHS.

[TpennocbuiKu BOSHUKHOBEHUS 3BOJIIOLMOHHON TEOpUU. DBOJIIOIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHue 5BOIIOIMOHHON TEOPUHU Ha Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CunerenbcTBa 3Bosouuu. [lageoHTonornyeckue: Mocieq0BaTeIbHOCTh MOSBICHUS BUJIOB B
[aJICOHTOJIOTUYECKOM JIeTonucH, nepexoHsle GpopMel. bruoreorpaduueckue: cxoacTBo U pazandne
¢bayH u hI0p MaTEpUKOB M OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA U DPA3Iuuusg SMOPHOHOB pa3HbIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHble, pPYJUMEHTapHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MTyTeH Y BCEX OPraHMU3MOB.

OpomtouuonHas Teopuss Y. [lapsuna. IIpeamocbulkM BO3HUMKHOBEHHMS JapBHHH3MA.
JIBroKyIIEe CUITBI 3BOJIIOLUHU BUJOB 1O [lapBUHY (M30BITOUHOE pa3MHOXKEHHUE NIPU OTPAaHUYEHHOCTU
pecypcoB, HeolpeesiEHHast U3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust apomonuu (CTO) u e€ ocHOBHBIE NIOJIOKEHUS.

Muxkpoasomtonus. [Tonynsanus kak equHUIA BUIA U 3BOIIOLUH.

JBmwxynme cuibl ((akTopsl) SBONIONMK BHIOB B Ipupoje. MyTamHMOHHBIN Iporecc u
KOMOMHATUBHAs U3MEHUUBOCTh. [lonynsnnoHHble BOJHBI U peld renoB. M3omsuus 1 Murpamus.

EctecTBeHHbII 0TOOp — HanpapisoLuil ¢pakTop 3Bosonnu. opMbl ecTeCTBEHHOTO 0TOOpa.

[Tprcnoco0IeHHOCTh OPraHu3MOB Kak pe3yibTar 3BoJtonuu. [Ipumepsl npucnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bung u BugooOpasoBanme. Kpurepunm Buga. OcHOBHBIE (OpMBI  BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakposBomonus. Popmbl  3BOJIOLUM:  (UIETHYECKas,, AWBEPreHTHas, KOHBEpreHTHas,
napasuienpHas. HeoOpaTuMocCTh 3BOMIOIHH.

ITponcxoxaeHne oT HECHENMAIN3UPOBAHHBIX NIPeaKoB. [Iporpeccupyromas cnenuain3anys.
AnanTuBHas paguanysl.

JleMoHCTpanum:

[Toptpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. Bap, D.
I'exkenb, @. Miomnep, A. H. CeBepios.

Tabmune! 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apobIlu MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «DPopMbl 60pbOBI 3a cyliecTBOBaHHE», «EcTeCTBEHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHOroobpasue mopoa KUBOTHBIXY», «llomymsiumy,
«MyTanMoHHasi M3MEHYMBOCTBY, «Apomopdosbly, «nnoamantanumy, «OOmas aereHeparusy,
«/IBmwxymue cuibl sBoIonMNY, «Kapra-cxema mapmpyta myremectsust Y. [lapsunay, «boprba 3a
cyuiectBoBaHuey», «lIpucmnocobieHHOCTh opraHu3MoBy», «l'eorpaduueckoe BHI000pa30OBaHUEY,
«DKO0JIOrHYeCcKOe BIU1000pa30BaHUE.

Ob6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IMUYHBIMU TUIIAMH OKpPAcKH, HAOOp IJIOJO0B U
ceMsiH, Koyekuus «lIpuMepsl 3alllUTHBIX MPUCIIOCOOIEHUN Y KUBOTHBIX», MOJeNb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KouieKuus «PopMbl COXpaHHOCTH UCKONAEMbIX KHUBOTHBIX
U pacreHui», moxenb amummkanus «llepekpéct xpomocom», BiaxHble mnpenapatsl «Passurue
HacekoMoro», «Pa3BuTue IArymku», MUKpomnpenapar «Jlpozoduna» (Hopma, MyTrauuu (GopMmbl
KPBUIBEB U OKPACKH TENA).

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
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Jlaboparoprnass pabora Ne 2. «Onucanwe NPHUCIOCOOICHHOCTH OpraHm3sMa u e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHeE )KM3HU HA 3emJie.

JloHayuyHble TPEACTABICHUS O 3apOXACHHM XU3HU. HayuHbple runore3pl BO3ZHUKHOBEHUS
KU3HU Ha 3emie: aOuoreHe3 M MaHCHepMHUs. XHUMHUYECKas SBOJIOLUS. AOHWOTEHHBIH CHHTE3
OPraHWYECKHUX BEILECTB M3 HEOPraHWYECKUX. DKCHEPHUMEHTAIBHOE MOATBEPKICHHE XUMHYECKOU
sBosronu. HavanpHble 3Tanbl Ononorunyeckoit sBomtonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX DBOJIOLHS.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butue xu3Hu Ha 3emie no spam U nepuogam. Karapxeil. Apxeiickas U npoTepo3oncKas
apbl. Tlaneo3oiickas spa U €€ mepuobl: KeMOPHIICKII, OPIOBUKCKUH, CHITYPUHCKHIA, TEBOHCKHUH,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so30iicKkas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas spa 1 €€ nmepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KiIuMaTa M TeOoJOrM4ecKux ImpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMoph03bl Y pacTeHul U )KUBOTHBIX. [losiBeHue, paciBeT u
BbIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTPaKEHHE 3BOJIONMH. OCHOBHBIE CHUCTEMaTHYECKUE
IpYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YeJOBEKa. AHTpPOIOJNOrMsl Kak Hayka. Pa3BuTue mnpenctaBiIeHUd O
IIPOUCXOXKICHNUN YeroBeka. MeTo bl u3ydeHust antpornoreHeza. CXoCcTBa U pa3inyusl YeJIoBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHUE YETI0OBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacneacTBeHHas HM3MEHUHMBOCTh U
ecTecTBEeHHbIH 0TOOp. OOlIecTBeHHBI 00pa3 >KU3HU, U3TOTOBJIIEHUE OPYIUH TpyJla, MBIIICHHUE,
peyb.

OcHOBHBIE CTaAMM M BETBU DBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, YENOBEK yMEIbIH,
Yenosek npAMoxoasmui, YenoBek HeanAepTaabCkuil, YemoBek pa3ymHsblil. Haxonku nekomaemsix
OCTaTKOB, BpeMs CYILECTBOBaHMs, 00JacTh PacHpOCTpaHEHHs, 00bEM TOJIOBHOIO Mo3ra, ooOpas
KU3HU, OPYIUSL.

Yenoeueckue packl. OCHOBHBIE OOJbIIME pachl: €BpONEOUaHas (eBpa3uiickas), HEerpo-
aBcTpajoujHas  (PKBaTopuaibHasl), = MOHIOJIOMJHas  (a3MaTcKo-amMepukaHckas).  UepTsl
IpUCIOCOOICHHOCTH MpPEACTaBUTENECH YeTOBEYECKHX Pac K YCIOBHSM CYILECTBOBaHUS. EMUHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onmapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxemsl: «Bo3HukHoBeHune CoiHeuHOW cucTeMbl», «Pa3BUTHE OpPraHHYEcKOro
mupa», «PacturenpHas kietka», <« KuBoTHas kietrka», «lIpokapuornueckas — KieTKay,
«CoBpeMeHHasi CUCTEMa OpraHM4eckoro Mupa», «CpaBHEHHE aHAaTOMUYECKUX YEPT CTPOEHUS
YyelloBeKa U 4YelOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IaJeOHTOJIOTMYECKUX HaXO0/I0K
IIPEKOB COBPEMEHHOIO 4eloBeKa», «/lpeBHeilmne mogu», «[peBHue mogu», «llepBbie
COBPEMEHHBIE JIFOIN», «HUeroBeueckne paco».

Ob6opynoBanue: Mmymspku — «lIpoucxoxkaenune uenoBeka»  (OIOCTBI  aBCTPaJIONUTEKA,
MUTEKAaHTpONa, HeaHAepTalblla, KPOMaHbOHLIA), CJIENKH WM H300pa)KeHHs KaMEHHBIX OpYyIuil
NEepBOOBITHOTO 4YelloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpeOia), reoXpOHOJOTHYecKas Tabmiuia,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHHne MCKOMAEMBIX OCTAaTKOB PACTEHUM M >KMBOTHBIX B
KOJUIEKLIASAX .
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DKCKypcusi «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM HIIU
KpaeBEeIUECKUI MY3€Hl).

Tema 3. Opranu3mbl H OKpY:KaloIas cpeaa.

DKoJorusl KaK Hayka. 3aJjaui U pa3/iesibl 9KOJOTHH. MeToabl SKOJIOTHYECKUX UCCIETOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3/1YyIIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAsI.

Okonorudeckue Qaktopsl. Kiaccudukanus -5SKOIOTHMYECKUX (PaKTOpOB: aOUOTHUECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AlGuotnueckue  (akTOppl:  CBET,  TEMIeparypa,  BIAXHOCTh.  DOTONEPHOIU3M.
[TpucnocoOneHns OpraHu3MOB K IEHCTBHI0 aOMOTHYECKHX (paKTOPOB. bHoIOrmuecKkme puTMel.

buotnueckue paxtopsl. Buasl OMoTHUECKUX B3aUMOACUCTBUN: KOHKYPEHIIMS, XUIIIHUYECTBO,
cumbuno3 u ero ¢gopmel. [lapasuTusm, Koomepaus, MyTyaan3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HAXJICOHUYECTBO). AMEHCAINU3M, HEUTpalu3M. 3HaueHHE OMOTHYECKHX B3aUMOJCHCTBUI s
CYIIIECTBOBAHHS OPTaHU3MOB B MIPHUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU monyiasiuu. OCHOBHBIE TMOKa3aTeNu MOMYJSALUU:
YHCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT, Murpanus. JluHamuka
YHCIEHHOCTHU TOMYJIALNUU U €€ PeryIsiiusl.

JdemoHcTpaumMu:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsbl: kKapta «lIpupoansie 30HBI 3eminy», «Cpeapl OOUTaHUS OPTraHU3MOB,
«Doronepuoausm», «llomymsanumn», «3aKOHOMEPHOCTH POCTa  YHCICHHOCTH  MOMYJISLHUU
uHpy30pun-Tyenbkn», «llumepsie nenmu».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabora Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUM W3 Pa3HBIX MECT
oOUTaHUSY.

JlaGopaTtophnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MONYISIIMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. Coo01ecTBa U IK0JI0THYeCKHEe CHCTEMbI.

Coo0111ecTBO OpraHu3MoB — 61oreH03. CTPYKTYpbl OMOIIEHO3a: BU10Basi, IPOCTPAHCTBEHHAS,
Tpouueckas (nuieasi). Buabl-nomuHanTsl. CBSI3U B OMOIIEHO3E.

DKonoruvyeckue cucreMbl (9kocuctembl). lloHsTne 00 dkocucTeMe U OHOTEOIEHO3E.
OyHKIIMOHATBHBIE  KOMIIOHEHTBI ~ OKOCHCTEMBI:  TPOAYIEHTBHI, KOHCYMEHTBHI, PEIyICHTHI.
KpyroBopor BemiecTB M MNOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUILEBBIE) YPOBHHU
skocucteMsbl. [Tumiessie nenu u cetu. OCHOBHBIE MTOKA3aTeIN SKOCUCTEMBI: Onomacca, MpoayKIus.
OKOJIOTMYecKHe MUPaMUAbl: TPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBa 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOPETyJIsiiysl, pazsutue. CyKieccus.

[TpupoaHble HKOCHCTEMBI. OKOCHCTEMBI 03€p M peK. OKocHcTeMa XBOWHOTO HIIH
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE JKOCHCTEMBI. ATpOIKOCHCTEMBI. YpOoskocucTeMbl. buonornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akrop ycroWduuBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTro
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuibl, coctaB u cTpykrypa 6uocgepsl. XKupoe
BeecTBO U ero GpyHkimu. OcodeHHOCTH OMocdephl Kak T100aTbHON KOCHCTEMBI. [[nHaMuueckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE IHKJIBI AJIEMEHTOB (yrjiepoaa, a3oTa).
3oHanpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.
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UenosedecTBo B Onocdepe 3eMin. AHTPONOTeHHbIE U3MEHEHUs1 B Ouocdepe. [modanbHbIe
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymiecTBoBaHHE MPUPOILI U yenoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3us Kak OCHOBA
ycroituuBoctu 6mocgepsl. OCHOBa PaLlMOHANIBHOTO YIPAaBJIEHUS HNPUPOAHBIMH PECypcaMH M MX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOrMH U OXpaHa IPUPO/IBI.

JdemoHcTpaumMu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[Iumessle nenu», «buoneHos: coctaB U CTpykTypay, «lIpupogHsie
coobmiectBay, «llenn mnuTaHMs», «IKoloruyeckas mupamuaay, «buochepa u  yemosek»,
«DKOocuCTeMa HIMPOKOIMCTBEHHOIO Jiecay, «IKocHcTeMa XBOMHOro jeca», «buoleHos Bogoémay,
«ArpoueHo3», «[IpuMepHble aHTPOIIOTEHHBIE BO3ICHCTBUS Ha IPUPOAY», «BaxHel1e HCTOUHUKH
3arps3HEHUs] BO3JlyXa M TPYHTOBBIX BOJ», «IlouBa — BakHeimas cocTaBistouias Ouocepsy,
«®DaxTopsl nerpaganuu mouBy, «llapaukoBsiii 3¢ dexT», «PakTOpbl PaInOaKTHBHOTO 3arpsSI3HEHUS
ouocthepnr», «OOmas cTpykTypa Ouocheps», «PacmpoctpaHenue Ku3HH B Ouochepey,
«O30HOBHII 3KpaH Ouocheps», «Kpyrosopor yriepoga B Ouochepe», «KpyroBopor azora B
OPUPOACY.

Ob6opynoBanue: Monenb-antuiMKanus «TunmmaHbsle OHOIEHO3bI», repbapuil «PacTuTenbHbIE
coobuiecTBa», KoJUleKIMH «buoneHos», «BpeauTenn BaKHEMIIUX CEeNbCKOXO3AHCTBEHHBIX
KyJIbTyp», TepOapuu H KOJUIGKIMM pACTEHHH W JKUBOTHBIX, TNPUHAUICKANIME K PasHBIM
9KOJIOTHYECKUM TIpymnnam oaHoro Bujaa, Kpachas xuura Poccuiickoit @enepauuu, U300paxkeHus
OXPAaHSEMBIX BHJIOB PACTEHHUH 1 )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COQO, ycraHaBauBaWTCA TpeOOBaHHWS K pe3yjbTaTaM OCBOCHUS
00yJalImUMUCS TPOTPaMM CPEIHETo OOIIero o0pa30BaHMS: JTUYHOCTHBIM, METalpEeIMETHBIM W
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType JAMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs Ipeamera «buosiorus» BbIIEICHBI
CJICTYIOIIIAE COCTABIISIONINE: OCO3HAHNE 00yUJAIONMUMUCS POCCHICKON TPaXTaHCKOW UACHTUIHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEACIICHUIO, HATMYUE MOTUBALIMM K
00y4€eHHI0 OMOJIOTHH, 1IEJIEHAIIPABIEHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUM JIMYHOCTU Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH W UCTOPUUYECKUX TPAJAMLIUNA Pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CHOCOOHOCTh OOYy4YarolIUXCsli PYKOBOJCTBOBAaTbCS B CBOEH JESATENIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU yCTaHOBKAMHU, MPHUCYIIUMU CHUCTEME OHOJIOTHUECKOro oOpa3oBaHMs, HaIU4ue
HKOJIOTMYECKOTO MPABOCO3HAHMSI, CIOCOOHOCTU CTaBUTh LIETIN U CTPOUTH KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUs npeamera «bHomorus» IOCTUraroTCs B EIUHCTBE
y4eOHOM W BOCIIUTATEIBHON JEATETLHOCTH B COOTBETCTBHU C TPAAUIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMHU, MCTOPUYECKHMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, NPUHSATHIMH B
oOuiecTBe MpaBWIaMM W HOPMaMu IIOBEJIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOpAa3BUTHUSA, Pa3BUTUS BHYTPEHHEW MO3UIMU JIUYHOCTH, MATPUOTH3MA,
YBO)XEHUSI K 3aKOHY U TPABONOPSAKY, YEIOBEKY TpyJda M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBa)KeHHsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepanun, NpUpoOaE U OKPYKAIOIIEH cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA y4yeOHOro mpenMera «bHONOTHs» JOKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN TUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAllUi, TO3UTUBHBIX BHYTPEHHUX yOEXJICHUH,
COOTBETCTBYIOIMX TPAJAULUOHHBIM LIEHHOCTSIM POCCHIICKOro 00IeCTBa, paCIIuPEHNUE KU3HEHHOTO
OMBITA U ONBITA AEATEIBHOCTH B MPOIIECCE peaTn3alii OCHOBHBIX HAIPABJICHUI BOCHUTATEIbHOU
JESTEIIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  Mo3uLMKM  oOOyyarolerocss Kak  aKTHBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB U o0OOsA3aHHOCTEH, YBa)X€HHE 3aKOHAa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH IESATENbHOCTH MpPU CO3JaHUHM YYEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/]1a4, BBIMOIHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEAEIATH COOCTBEHHYIO MO3UIIMIO 0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHON
JKU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JIEHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
TIOJIeH ¢ pa3HBIMU YOCKICHUSIMH, KYIbTYPHBIMU [ICHHOCTSIMU M COLUATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHUS Yy4YEOHBIX,
MO3HABATEJIbHBIX M UCCIIEIOBATENbCKUX 3a/1a4, YBAXKUTEIIBHOIO OTHOIICHHS] K MHEHHIO ONIIIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:
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c(OpPMUPOBAHHOCTh POCCUICKON TPakJaHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBAXKCHHS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH nepes PoauHoi, roprocTu 3a cBoi kpaii, cBoro Poauny,
CBO SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIOHALMOHAIILHOIO Hapoja Poccnu;

[EHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMIO M MaMATHUKAM MPUPOAbI, TOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHHMBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHME U Pa3BUTHE OMOJIOTHUH,
NOHMMAaHMUS 3HAYCHHWs OHWOJOTMM B TIO3HAHMM 3aKOHOB MPHUPONBI, B IKU3HM YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujelHas yoe:x1IEHHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEW POCCUICKOTO HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OILICHMBATh CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POJUTEINSM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS [EHHOCTEW CEMEHOMN KU3HU B COOTBETCTBHUHU C TPATUIMSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

JCTETHYECKOE OTHOILIEHUE K MHPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIECHHUI;

MIOHMMAaHHE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIDKEHUIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSIBISTH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, (OPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAIBLHOIO
Os1aromostyqust:

MOHUMAaHWE W peayu3alsi 37J0pOBOTr0 U Oe3omacHOro obpasa >KU3HMU (3A0POBOE MHUTAHUE,
cOONIOZICHHE THUTHEHWYECKUX MpaBWJI U HOPM, COANaHCHPOBAHHBIN pPEXHUM 3aHATHH U OTIbIXa,
perynsipHas pu3nyeckasi akTUBHOCTD), OEpEXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS
K COOCTBEHHOMY (PM3UYECKOMY UM NICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHKE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO TOBEIEHUS
B CUTYallUsX, YTPOKAIOLIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHWE TOCIEACTBUM W HENPUATUS BpEAHBIX MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJI,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTHBHOM JI€ATEIbHOCTH TEXHOJOTMYECKONW M COIMAJIbHOI HaIpaBIe€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO BBITIOTHSITH TAKYIO ACSITELHOCTD;

MHTEpEC K pazIu4HbIM cdepaM NpoPecCHOHANbHON esTeNbHOCTH, YMEHHE COBEpILATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMUIO M CaMOOOpa3oBaHUIO Ha MPOTSIKEHUM BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1esIeco00pa3Hoe OTHOIIEHHE K MPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOW KYIBTYphl: MPUOOpPETEHUE ONbITa IUIAHWPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKaIOIEel CpeIbl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX peLIeHHUs;
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CIIOCOOHOCTH UCTOIB30BaTh MPUOOpETaEMbIe TIPH U3YYCHUH OUOJIOTHH 3HAHUS U YMEHHUS TIPU
pelieHun npoOseM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJONOIb30BAHHEM (COOIIO/ICHUE PaBUII
MOBEJICHUS B PUPO/JIE, HAIIPABJICHHBIX HA COXPAHEHNUE PABHOBECHUS B 3KOCUCTEMAX, OXPaHy BUJOB,
JKOCHUCTEM, Onochepsl);

AKTMBHOE HENPUATHUE ICUCTBUI, IPUHOCIIINX BPEA OKPYKAKOLIEH PUPOJHON CPEAE, YMEHHUE
MPOTHO3UPOBATh HEOIArOMPUATHBIE IKOJIOTHUECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JAEUCTBUN U
npeaoTBpaniaTh ux;

HaJIU4ME Pa3BUTOIO SKOJOTMYECKOIO MBILUIEHUS, HKOJIOTMYECKON KYIbTYphl, OIbITA
JIEATETLHOCTH  9KOJIOTUUECKOW  HAMpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIbHON NPAKTUKE, TOTOBHOCTH K YYaCTUIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOopMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH ¥ OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAaJjore KyIbTyp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOErO MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M UYUTATENBCKOM KYJIbTYPhl KaK CpPEACTBAa B3aUMOJCUCTBUS
MEXIY JIIOJIbMU U TO3HAHUS MUDA,

NOHMMaHUE crheuuUuKd OMONOTUU KaK HayKd, OCO3HaHUS €€ poilu B (HOPMHPOBAHHUH
palMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU ILIEIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIIEM
MUpPE KaK O eMHCTBE MPUPOIbI, YEIOBEKA U OOIIEeCTBA, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN
Y PEIIeHUH MPoOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHUH JUIsl COBPEMEHHOW IMBMIIM3AIMH: 00eCIeYeHHUs
HOBOTO YpPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHWE TEPCIEKTUBHBIX OMOTEXHOJIOTHUM, CIOCOOHBIX
peliaTh pecypcHble MPOOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOWCKA MYTEH BBIXOAA M3 TIIOOABHBIX
HKOJIOTHYECKUX TPoOJeM U 00ecreueHus Mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallMOHATIBHOMY
MCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJYyYE€HHUU OMOJIOTHYECKUX 3HAHUW B IIEJISAX TOBBIIICHUST OOIIen
KYJIbTYpbI, €CT€CTBEHHO-HAY4YHON TPAaMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIIMOHAIHHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MNOHUMAHUE CYIIHOCTH METOAOB TO3HAHUSA, WCIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CITIOCOOHOCTH HCIIOJB30BAaTh TIOJIy4aeMble 3HAHUS IS aHaiu3a ©W OOBSCHEHUS SIBICHUN
OKPYXKAIOIIET0 MHpa M TMPOUCXONAIMX B HEM H3MEHEHUH, yMEHHE JenaTb OOOCHOBAHHBIE
3aKJTIOYEHUST HA OCHOBE HAYYHBIX (PAKTOB M WMMEIONIUXCS JaHHBIX C IEJBI0 TOJTYYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO MCTIOIB30BaTh OMOJIOTUYECKHUE 3HAHUS JIJISl PEIICHUS TTpo0IemM
B pEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

OCO3HAHUE IEHHOCTH HAYYHOH JAESATEIbHOCTH, FOTOBHOCTH OCYIIECTBIATH MPOCKTHYIO M
MCCIIEI0BATENbCKYIO IESITENbHOCTh HHIMBUAYAIILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpa30oBaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHHMA 1O OWOJOTMH B COOTBETCTBUHM C IKHU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOGHMsI ydeOHoro mnpenMera «buonorus» BKIIIOYAIOT:
3HaYMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIAMCLUUIUIMHAPHBIC
(MeXnpeIMeTHbIE) 00IeHayuYHble TOHSTHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cneun(rKy METOIOB TO3HAaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEPrus,
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SIBIICHUE, TIPOIIECC, CUCTEMA, HAyYHBIN (DAKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS,
UCCIIeIOBaHKe, HAOJIOJIEHUEe, H3MEPEeHHEe, IKCIEPUMEHT U JPYruX), yHHBEpCalbHble Yy4eOHbIE

neiictBus  (IIO3HABATENIbHBIE,  KOMMYHHUKAaTHBHBIE,  PETYISITUBHbIE), o0ecreunBaromme
dbopmupoBaHre (QYHKIMOHAIBHON T'PAaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OO0YyJaromuxcs,
CIIOCOOHOCTh o0ydJaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUA U YHHBEpcalbHble Y4eOHble JACWCTBUS B IO3HABATENBHOM U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTrpamMMbl CpeAaHero ooliero oobpazoBaHus
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH N03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTyalM3UpoOBaTh MpobiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPH OCBOSHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBIIUICHUS (aHaln3a, CUHTE3a,
CpaBHEeHMs, Kiaccu(uKkanuu, O0OOOIICHNs), pPACKPhIBaTh CMBICI OHOJOTUYECKUX TOHSATHU
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATHUSMU);

ONpeAensaTh LENU MACSITeIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU MX JOCTHXKECHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIb30BaTh OHMOJIOTMYECKHE TOHATHA JUII OOBSACHEHHS (aKTOB W SIBICHUH >KHUBOM
IPUPOJIBI;

CTPOWTH JIOTHYECKHE PACCYKICHHS (MHAYKTHBHBIC, IETYKTHBHBIEC, 10 aHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHUs B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKJIF0YEHHUS;

OPUMEHSATh CXEMHO-MOJIENIbHBIE CPE/ICTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHUN B HW3Yy4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TakKe IMPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IJIaH peUIeHHs MpoOIeMbl ¢ YIETOM aHalIM3a UMEIOIINUXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE pE3YJIbTATOB IIEJISAM,
OLIEHUBATh PUCKH MOCIEICTBUI 1A TETbHOCTH;

KOOPJAMHUPOBAaTh W BBIIOJHATH pabOTy B YCIOBHUSX peajlbHOro, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHUS:

BJIQ/IETh HAaBBIKAMH Y4e€OHO-MCCIIEIOBATEIbCKOW U TMPOEKTHOW MAESTeIbHOCTH, HaBBIKAMU
pasperieHuss mpoodieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB
pelleHus: MPaKTHYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOJI0OB IMO3HAHUS;

UCMOJIb30BaTh pa3jIMYHbIE BUJBI JIEATEIHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAllUY, NMPEoOpPa30BAHUIO U MPUMEHEHHWIO B YYEOHBIX CUTYyallHUsX, B TOM 4YHCIE IpHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBHIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OpMYyTUpPOBaTH COOCTBEHHBIE 3a/layd B 00pa3OBaTENbHOW NEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3HM U aKTyaJU3UpPOBATh 33a]auy, BBIABUTATh TUIIOTE3Y
e peleHus, HaXOJUTh apryMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHMUS;
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aHAJM3UPOBATh MOJIYYEHHBIC B XOJI€ PELICHHUS 3a/1a4d Pe3yJbTaThl, KPUTHUECKH OLICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh LEJICHANPABICHHBIA IOMCK IEpeHoca CPEeICTB U CHOCOOOB AEHCTBUS B
po(heCcCHOHATLHYIO CPEy;

yMETh  IMEPEHOCUTh  3HAaHUS B  [I03HABAaTEJIbHYHD M  IPAKTHYECKYl0  olnactu
KHU3HEIEATEILHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIC WJCH, INpeAjaraTh OPUTMHAIbHBIE TOAXOAbl M PEUICHHS, CTaBUThH
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCSI B pa3jIMUYHBIX HMCTOYHMKAX HHpOpManuu (TEKCTe ydeOHOro mnocobdus,
HAYYHO-TIOMYJISIPHOW JIMTEpaType, OWOIIOTHYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
06a3ax manHHbIX, B lHTepHere), aHanu3upoBaTh HHGOPMALMIO PA3JIUYHBIX BUAOB U (HOpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampockl U NPUMEHATh pa3IMYHble METOAbl IpU IOMCKE M OTOOpe
Oouonornyeckoit nHGopMaIK, He0OXOIUMOH /TSl BRITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HMH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAalbHYIO (GOpMY IpPEACTaBICHHs OMOJIOTMYECKOil
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

UCIOJIb30BaTh HAyuyHBId S3bIK B KayecTBE CpeAcTBa Npu pabore ¢ OMOIOTHYECKOMH
uHpOpMaNKel: MPUMEHATh XUMHUYECKHE, (U3NYECKHe M MaTeMaTU4YeCKHe 3HAKW W CUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCHOJb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BJaJeTh HaBbIKAMM pPACMO3HaBaHMA U  3alUTHl  MHQOpMauUuH, HHOOPMAIIMOHHON
0€30MacHOCTH INYHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obuenmue:

OCYILECTBIISATh KOMMYHHKAIIMU BO BceX c(epax >KU3HU, aKTUBHO y4acTBOBAaTh B AUAJIOre UM
JIVICKYCCHH TI0 CYIIECTBY 00CYKIaeMoii TeMbl (YMEHHE 33a]aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTEJIbHO BBITOJIHEHHS TpeasiaraéMol 3a/adyM, YYUTBIBATH MHTEPEChl M COTJIACOBAHHOCTh
MO3HIIAN IPYTHX YYaCTHUKOB TUATIOTA HITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPeJICTBA OOIICHNUs, TOHUMATh 3HAYECHHE COIMAIbHBIX 3HAKOB,
NPENOCHIIIOK BO3HUKHOBEHUS! KOH(MDIMKTHBIX CHTyallld, YMETh CMSTr4aTh KOH(IUKTBI U BECTH
NIEPEroBOPHI;

BJIAJIETh PA3IMYHBIMU Croco0aMu OOMIICHWS W B3aMMOJCHCTBHSI, IOHMMATh HAMEPEHHS
JPYTUX JIIOJEH, MPOSBIATh YBaXHUTEIbHOE OTHOLIEHHE K COOECEAHMKY M B KOPPEKTHOW (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCThD:

NOHUMAaTh W UCIOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM M WHAMBUAYAJIbHOW palbOTHI IMpH
pEeIICHUH OMOJIOTHYECKOW MpoOJIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHs TPYMIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PEeILICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBMHM C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)X/10T0 YIeHa KOJUIEKTUBA,;
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IPUHUMATD LIEJIU COBMECTHOMN JIEATENBHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH EHCTBUS
o €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEWCTBUM, paclpenciaTbh pOJUM € Y4YETOM MHEHUHN
Y4aCTHUKOB, OOCYXKIAaTh PE3yIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh KA4e€CTBO CBOET0 BKJIA/la U KaXKJOI'0 yYaCTHMKA KOMaH[bl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejylaraTb HOBBIE IIPOEKTHI, OLICHMBATH MJEU C IO3ULUUM HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATD ITO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLMsIX, IPOSBIIATh
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsTHBHBIMH ACHCTBUAMM:

1) camoopranu3amnms:

UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBIABICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U y4EOHBIX CUTYaLUSX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHMU I1I€JIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOMX
JICUCTBUAX M TOCTYINKAax MO OTHOLICHUIO K YUBOW MPHUPOAE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKpPYXKarOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IIO3HABATEIBHYIO JESTEIbHOCTb, BBISIBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHbIE 3aJ]aull B 00pa30BaTEIbHON NEATEIBHOCTH U AKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELICHUs MPOOJeMbl C YY4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeaMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TNPOSIBICHHUIO LIMPOKOW SPYIUIMHM B Pa3HBIX 001aCTAX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OIICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHOM pe(ieKcHM KaK OCO3HAaHUs COBEpPILIAEMbBIX JAECUCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUHU, UCIOIB30BATH MPUEMBI pedIeKCHH IS
OLICHKH CUTYalllH, BHIOOpA BEPHOTO PEILIECHUS;

YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IIPU aHAJIN3E PE3YJIbTATOB EATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpeamerHbie pe3ynabTaThl ocBoeHUs: mporpammbl COO mo Omonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuguyeckue Juisi yueOHoro mpeamera «buosorus» HaydHble 3HaHMS, YMEHHS U
CrocoObl JEHCTBUI 1O OCBOCHHMIO, HMHTEPHIPETallMd U TNPeoOpa3oBaHUIO 3HAHUHM, BUIBI
JESTEIbHOCTH MO IOJYYEHUI0 HOBOTO 3HAHUSA M IPUMEHEHHIO 3HAHUM B pa3iIMuYHBIX Y4EOHBIX
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CUTYaIlUsX, & TAK)KE B PEATbHBIX KKU3HEHHBIX CHTYAIHsIX, CBS3aHHBIX ¢ Ouosorueil. B mporpamme
IpeIMETHBIE PEe3yIbTaThl IPEICTABICHBI 110 TOAaM 00YUYEeHHS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOTO nipeamera «buonorus» ¢ 10 knacce nomxHbI
OTpaXKaTh:

c()OPMUPOBAHHOCTh 3HAHWH O MECT€ W POJIM OWOJOTMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpa U
HAyYHOTO MHPOBO33PCHHSI, O BKJIAJEC POCCUUCKUX M 3apyOEIKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATh COJACPKAHME OMOJIOTMYECKMX TEPMHUHOB U TOHSTHH: KXU3Hb, KJIETKA,
opranusM, MeTadosn3M (0OMEH BEILIECTB U MPEBpAIICHUE SHEPruu), TOMeocTa3 (CaMOpEryIsius),
YpOBHEBas OpraHu3amusi  KUBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE (penponykuus),
HACJIEJICTBEHHOCTh, '3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE WH3Jaratb OHOJIOTMYECKHE TEOpUu (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHAs,
LEHTpajdbHas J0orMa MOJIEKYJsipHON Ouonoruu), 3akonbl (I'. Menmens, T. Moprana, H. U.
BasuiioBa) 1 yueHus (0 LEHTpax MHOrooOpa3usi U MPOMCXOXKJIEHUS KyJIbTypHbIX pactenuid H. U.
BapunoBa), onpeaensTs rpaHUIbI KX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHUE BIIAJCTh METOAAMH HAYYHOTO TO3HAHUS B OWOJIOTHH: HAOJIOJICHHWE M ONHCAHUE
JKUBBIX CHCTEM, TMPOIECCOB U SBIEHUI, OpraHu3alnus U TMpOBeIeHHE OHOJOTHYECKOrO
HKCIIEPUMEHTA, BBIJIBUKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEAYyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJIYY€HHBIX PE3YIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHITHIA, TEOPUI
Y 3aKOHOB, YMEHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUH TOJYyYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE IMPU3HAKKA BHPYCOB, KJIETOK HPOKApHUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILIECTB U
MpeBpalleHns] SHEPTUU B KIETKe, (OTOCHMHTE3a, MIACTUYECKOTO0 W HHEPreTHYeckoro oOMeHa,
XE€MOCHHTE3a, MHTO3a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKECHHS, WHIUBUIYAIBHOTO Pa3BUTHUS
opraHusma (OHTOI€He3);

yMEHUE TPUMEHATH TMOJyYEHHBbIE 3HAHWS I OOBSICHEHUS OMOJIOTMYECKUX TMPOIECCOB U
SBIICHUH, JJI MPUHATHS MPAKTHUYECKUX PEIICHUI B MOBCEAHEBHOW >KU3HH C IIENIbI0 00eCTieueHus
0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIKX JIOJEH, COOMI0IEHNsI HOPM TPaMOTHOTO
MOBE/ICHUSA B OKpYXKalolleld NpUPOTHON cpele, MOHMMaHHe HEeO0OXOIUMOCTH HCHOIb30BAHUS
JOCTHIKECHUH COBPEMEHHOM OuoJIOrHNn Hu OHMOTEXHOJIOTHI s pAMOHAIIBHOTO
MPUPOJIONOIB30BAHMS;

YyMEHHE pelaTh JJIEMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- W JUTHOpPUIHOE
CKpEeIlMBaHKe, CIIETVIEHHOE HACIEeI0BAHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHHUS JIJIS
MpeACKa3aHus HACJIeI0OBaHUsI MPU3HAKOB Y OPTaHN3MOB;

YMEHHE BBITIONHATH JIa0OpaTOpPHBIE W TMPAKTUUYECKUE padOThl, COOIIOJATh MpaBWiIa MPH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OICHHBaTh U HWHTEPIPETUPOBATh HWH(MOPMAILHNIO OHOJOTHYECKOTO
COJIEpXKaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW HMH(OpMAINK, HAYYHO-TIONMYISPHBIE MaTepUAIIbl), dTUYECKUE AaCMEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIE MHCBMEHHBIE H YCTHBIE COOOIICHHs, 0000Ias
OHOJOTNYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAaMOTHO HCIIOJIH30BaTh OHATUHHBIN
anmapar OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUSI yueOHOTO Tipeamera «buonorus» ¢ 11 knacce nOMKHBI
OTpaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHON KAapTHUHBI MHpa U
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HAYYHOTO MHPOBO33PEHHS, O BKIIAJEC POCCHMCKUX M 3apYOCKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMHMHOB W TOHSATHUN: BHI, MOIYJISIHS,
reHO(OH/I, IBOJIIOLUS, JBIDKYILME CUIIbI ((PAaKTOPBI) IBOIIOLMH, IPUCTIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHUE, SKOJIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, IPOYLIEHTHI, KOHCYMEHTBI, PeIyLIEHTHI,
LeNH MUTAaHUs, SKOJIOTHYecKas NupaMuia, OnoreoneHos, ouocdepa;

yMEHME u3jlaraTb OHOJIOTMYECKHE Teopuu (dBosonMoHHas Teopus Y. JlapBuHna,
CHUHTETHYECKasi TEOpUs IBOJIOLMM), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoiblieBoro cxojacrsa K. M.
bapa, uepenoBaHus riaBHbBIX HampaBieHUd u myrtedl »Bomounu A. H. CesepuoBa, ydyeHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIIAZCTh METOAAMH HAYYHOTO TO3HAHUS B OWOJOTHH: HAOIIOJICHHWE M ONHCAHUE
KHUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUH, OpraHu3alys U NpoBeleHHE OHOJIOrMYECKOro
OKCIEPUMEHTA, BbIABM)KEHHUE THUIIOTE3bl, BBIABICHUE 3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSCHEHHE MOJYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUI
Y 3aKOHOB, YMEHHE JIeJ1aTh BHIBO/IbI HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBLIENATh CYIIECTBEHHbIE NMPU3HAKU CTPOCHUS OMOJOIMYECKMX OOBEKTOB: BHUJIOB,
HOMYJISILIUM, TPOJIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTr€0II€HO30B U AKOCUCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACJIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOro o0TOOpa, BHI000pa3oBaHus,
IIPUCTIOCOOIEHHOCTH OPraHU3MOB, AEUCTBUS IKOJOTMYECKUX (PAaKTOPOB HA OPTraHU3MBbI, [IEPEHOCA
BEIIECTB M MOTOKA SHEPrMM B 3KOCHCTEMax, aHTPOIOTCHHbIX M3MEHEHMH B HKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€0OXMMHUYECKUX LIUKIIOB B Orocdepe;

yYMEHHUE NPUMEHATh MNOJyYEHHbIE 3HAHH Ui OOBSCHEHHs OMOJIOTMYECKUX IPOLECCOB U
ABJICHUH, JJI MIPUHATHS NPAKTUUECKUX PEIIeHUN B MOBCEIHEBHOM >KHU3HM C II€JIbI0 O0ecreueHus
0€30I1aCHOCTH CBOET'0 3/I0POBbS M 37J0POBbsl OKPYKAIOLIUX JIHOAEH, COOII0IEHUs] HOPM TPaMOTHOTO
MOBE/IEHNS B OKpY)Kalollled NpUPOJHON cpele, MOHMMaHHE HEeOOXOIUMOCTH HCHOIb30BaHUS
JOCTHO>KEHUH COBpEMEHHOI OMOJIOTHHM U1l PallMOHAIBHOTO MPUPOJIOTI0NIb30BaHMS;

YMEHHME pellaTh 3JIEMEHTapHble OMOJIOrMYECKHEe 3aJaud, COCTaBISATh CXEMbI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHME BBINOJHATH JIaOpaTOpHbIE M MpaKTUYECKUE padOThl, cOONIOAATh IMpaBWiia IpU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pPYI0BAHUEM;

YMEHHME KpPUTHUYECKH OIEHUBaThb W HHTEPIPETUPOBaTh HH(OPMALMIO OHOJIOTHYECKOrO
COJIEp’KaHus, BKIIIOUAIOLIYIO IICEBJOHAYYHBIE 3HAHMSA W3 pA3JIMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoi uWHGOpPMAIUK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), pPacCMaTPUBaTh TJ00ATbHBIC
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE cO37aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOIIEHUs, 00001as
OMOJOTNYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MUCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIN
anmapar OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

Neo KoaudecTBo 4acoB
HaumenoBanue pa3aeioB u Tem Konrpoabnsie IIpakTHyeckue
n/ nporpaMmbl Y4eOHble padoThI padoTbl
n 4achbl
1 buonorus xak Hayka 2 0 0,5
JKuBble cUCTEMBI U X
2 1 0 0
OpraHu3aIus
XUMHYECKHH COCTaB U CTPOECHUE
3 p 8 1 1
KJIIETKHA
4 KuznenesreabHOCTb KJIETKH 6 0 0
5 PasmHOXeHHe 1 UHAUBHUIYaIbHOE 5 0 1
pa3BUTHE OPraHU3MOB
HacnencrseHnocts u
6 A 9 1 15
W3MEHYMBOCTH OPTaHU3MOB
Cenexkuust opranu3MoB. OCHOBBI
7 3 0 0
OMOTEXHOJIOT U
OBHIEE KOJIMYECTBO YACOB 34 2 4

11O ITPOI'PAMME

HpOMe)KyTO‘IHaﬂ aTTecTalnus NpoBOAUTCH B (bopMe roaoBoro oucHuUBaHus oe3 yuera
TEMATUYICCKUX ITPOBEPOYHBIX paﬁoT.
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TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoaunvecTBo yacoB
Ne i/ HaumeHoBaHue pa3iesioB M TeM K 0
o IporpaMMmBI Beero OHTPOJIbHBIE PaKTHYECKHe
padoTshI padoThI
1 DBONIOIIMOHHAST OMOJIOTHS 9 0 1
5 BO3HHUKHOBEHHE U Pa3BUTHE KU3HU 10 1 0.5
Ha 3emiie
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 0 1
4 Coo011ecTBa U 3KOJOTHUECKHUE 9 1 0
CUCTEMBI
5 PesepBHOE Bpems 1 0 0
OBUHIEE KOJIMYECTBO YACOB 11O 34 2 o5

ITPOI'PAMME

[Ipome:xyTouHAasi aTTeCTALMA MPOBOAUTCH B (hopMe roJ0BOro OLleHNBAHUSA 0e3 yueTa

TeMATHYeCKUX NPOBEPOYHBIX PadoT.
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

ChopMHpOBAaHHOCTh 3HAHMA O MECT€ M pPOJIM OHOJOTHH B CHCTEME
HAYYHOTO 3HAHMsI €CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KapTHHBI MHpa W HAYyYHOTO MHUPOBO33PCHUS; O
BKJIQJIC POCCHHCKHX U 3apyOekHbBIX Yy4YEHBIX-OMOJIOTOB B Pa3BUTHUEC
Owosoruu; (yHKIIMOHATHHOW T'PAMOTHOCTH YEJOBEKA I PEIICHUs
KU3HCHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJIEP)KaHUE OMOJOTHYSCKUX TEPMUHOB U TTOHSATHI:
KU3Hb, KJIETKa, OpraHu3M; MeTaboan3M (0OOMEH BEIIECTB U MpEBpaIlcHUE
SHEPTUH), TOMEOCTa3 (CaMOperymsius), ypoBHEBask OpraHU3alus >KUBBIX
CHUCTEM, CaMOBOCHpOU3BeJeHUE (PENpOAYKIUs), HACIEICTBEHHOCTD,
W3MEHYUBOCTh, POCT M pa3BUTHE

VYMeHue wu3narate OMOJOrMYECKHE TEOpHUH (KIETOYHAs, XpPOMOCOMHas,
MyTanuuoHHas), 3akoHbl (I. Mennens, T. Moprana, H.J1. BaBusnosa) u
yuyeHHuss (0 IIeHTpax MHOrooOpasusi M HPOMCXOXKIEHUS KYJIbTYPHBIX
pacrennii H.M1. BaBunoBa), onpeaensiTe IpaHUllbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BIajeTh METOJAAMHM HAyYHOTO T[IO3HAaHUS B  OuoNOrHH
(HaOmroleHNEe W OMHUCAaHUE J>KUBBIX CHCTEM, MPOILIECCOB U  SIBJIICHMIA,
OpraHM3alyisi W  TMpPOBEACHHE  OWOJIOTMYECKOTO  IKCIEPUMEHTA,
BBIIBIDKCHUE TUTIOTE3bI; BBISBJICHUE 3aBUCHUMOCTH MEXKy HCCIEAYEMbIMH
BEITMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3yNbTaTOB, HCIOIb30BAHHBIX
HAy4YHBIX TIOHSATHH, TEOpPHA ¥ 3aKOHOB; yYMEHHE JejaTh BBIBOJLI HaA
OCHOBaHUU TMOJTYYCHHBIX PE3YIHLTATOB)

YMeHue BBIICSITh CYIIECTBEHHBIE MPU3HAKN BUPYCOB, KIIETOK MTPOKAPUOT
U DYKApUOT, OJHOKJICTOYHBIX M MHOTOKICTOYHBIX OPTaHHU3MOB;
OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB M MPEBPAIEHUS DHEPTHH B
KJIeTKe, (POTOCHMHTE3a, TIIACTHYECKOTO M DHEPreTHYeCKOoro OOMeHa,
XEeMOCHHTE3a, MHTO03a, MeWo03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHUS,
WHIMBHIYAIHHOTO PA3BUTHUS OpraHn3Ma (OHTOTEHE3)

YMeHue  NOpUMEHSATh  TONy4YeHHBbIE  3HAHUA Uil  OOBSICHEHUSA
OMOJIOTMYECKUX TMPOIECCOB U SBJICHWM, ISl TMPUHATHS TMPAKTHIECCKUX
pelieHni B MOBCEIHEBHON KHM3HU B IIENIAX oOecreueHus: 0e30MacHOCTH
CBOETO 3JIOPOBBSI U 3JIOPOBBSI OKPYXKAIOIIUX JIIOACH, COOMIOACHUS HOPM
IPAaMOTHOIO TMOBEJEHUS B OKPYXKAIOUIEH NPUPOAHON cpejie; MOHUMaHUE
HEOOXOUMOCTH MCIOJIb30BaHUS JOCTHIKCHHH COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHIA JIsl pAIlIOHATIFHOTO MPUPOIONIONB30BaAHUS

VYMeHue pemaTth 3JE€MEHTapHble TE€HETUYECKHE 3aJayd Ha MOHO- U
JTUTHOPUIHOE CKpEIMBAaHME, CICTUICHHOE HACJIeIOBaHUE, COCTaBIISTh
CXEeMbI MOHOTHOPUIHOTO CKPEUTUBAHUS TSl IPEICKA3aHMs HACIICOBAHUS
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IIPU3HAKOB Y OpraHu3MOB

VMeHHe BBINOIHATH J1a00paTOpHBIE U MPAKTUUECKHUE PAOOTHI, COOI0IATh
npaBuja mpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM

YMeHue KPUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO COJIEPKaHMS, BKITFOUAIONIYIO [ICEBAOHAYYHbIC 3HAHUS U3
paznuuHbiX HcTOYHMKOB (CMMU, Hay4yHO-TIOMyNsIpHBIE MaTepuabl);
THYECKHE AaCHEKThl COBPEMEHHBIX HCCIECIOBaHMH B  OMOJIOTHH,
MEIHIMHE, OMOTEXHOJIOTHH

10

11 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

YMeHne co3iaBaTh COOCTBCHHBIC NMHUCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000mmasi OMOJIOTHYECKYI0 HH(POPMAIUIO0 M3 HECKOJIbKHX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHUHBIN ammapar OHOJIOTUU

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS E€CTECTBEHHBIX HAayK, B (DOPMHUpPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpa W HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHMCKHUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosornu; (YHKIMOHAIBLHONW TPAMOTHOCTH YEJOBEKA JUIsI PEIICHHS
KU3HEHHBIX 33]1a4

YMeHue pacKkpeIiBaTh COJIepKaHUue OMOIOTHYECKUX TEPMHHOB M TTOHSTHIA:
BUJI, TOMYMSIUsS, TeHO(POHI, DBOJIONUS, NIBIXKYIIUE CHIBI ((aKTOpPHI)
9BOJIIOLIMM,  MPHUCHOCOOJEHHOCTh  OpPraHU3MOB,  BUA000pa3oBaHUE,
JKOJIOTHUECKHe (DaKTOPhI, SKOCHUCTEMA, TMPOIYLEHThI, KOHCYMEHTHI,
pPeAYIEHTHI, IENU MUTAaHUS, DKOJIOTHYECKas MUpaMua, OMOreoIleHO3,
ounochepa

YMeHue usnaratb OWOJNOTHYECKHE TeOpuu (dBOMOIMOHHAS Teopus Y.
HapBI/IHa, CUHTCTUYCCKAA TCOPUA BBOJ'IIOI_[I/II/I), 3aKOHBI U 3aKOHOMCPHOCTH
(3apogsimeBoro  cxoactBa K.M. bopa, dyepenmoBaHus — TUIaBHBIX
HarnpaBieHuid u mytei 3Bomoruu A.H. CeepiioBa, yueHus o 6uochepe
B.U. BepHanckoro), onpeaensiTh TPaHUIIBI UX MPUMEHUMOCTH K KHUBBIM
CUCTeMaM

YMeHne BianeTh METOJaMH HAy4YHOTO TIIO3HAaHUS B  OHOJIOTHH
(HabnrofieHWe ¥ ONUCAaHUE KUBBIX CHUCTEM, TPOIECCOB U SIBICHUI;
opraHu3amnusi ¥  TMPOBEJAEHHWE  OMOJIOTHYECKOTO  JKCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI; BHIABICHHE 3aBUCUMOCTH MEXIY HCCIIEyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIYYEHHBIX PE3YJbTaTOB, HUCIIOJIH30BAHHBIX
Hay4HbIX TOHSATUW, TEOPUHM M 3aKOHOB, yYMEHHE JelaTh BHIBOABI Ha
OCHOBAHHUH TIOJIYYCHHBIX PE3yJIbTATOB)

VYMeHue BbIIENATh CYLIECTBEHHBIE MPU3HAKH CTPOCHMsI OMOJIOTHMYECKUX
00BEKTOB: BUJIOB, HOMYJISAIHMA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreoleHO30B M 3KOCUCTEM; OCOOEHHOCTH IPOLIECCOB HACIIEACTBEHHON
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H3MEHYUBOCTH, €CTECTBEHHOT'O otbopa, BHJ1000pa30BaHMsI,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCUCTBUS JKOJOTHYECKHX (DAKTOPOB
Ha OPraHu3Mbl, NIEPEHOCA BEIIECTB M MOTOKA SHEPIrUM B SKOCHUCTEMAX,
AHTPONIOT€HHBIX HM3MEHEHUM B OSKOCHUCTEMAaX CBOEM MECTHOCTH,
KpYTrOBOPOTa BEIIECTB M OMOTCOXMMHUUYECKUX IUKIIOB B Onochepe

YMeHHe  NpUMEHSATh  MOJY4EHHble  3HaHMA Ui OOBSICHEHUs
OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, A TMPHHATUS TMPAKTHUECKUX
peleHni B MOBCEJHEBHOM JKM3HU B LIEIsAX oOecrieueHus 0e30MacHOCTH
CBOETO 3J0POBbSl U 3A0POBbSI OKPYXKAIOLIMX JIHO/eH, COOII0AEHUST HOPM
I'PaMOTHOI'O NOBENEHHUS B OKPYXKAIOIIEH INPUPOJHON Cpeiec; NOHUMaHUue
HEOOXOMMOCTH HCIOJIB30BAHUS JTOCTIKEHUH COBPEMEHHOW OHOJIOrHH
JUIsL PallMOHAJIbHOIO IPUPOIOIIOIB30BAHUS

VYMmenue peuiath JSJICMCHTAPHBIC OMOJIOTHYECKHE 3aga4d, COCTaBJIATH
CXCMBI IICPCHOCA BCIICCTB U S9HCPIMH B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

10

YMeHue BBIIOJIHATD J1a00OpaTOpHbIE U MPAaKTHYECKHUE paboThl, COOII01aTh
npaBuja mpu padoTe ¢ y4eOHBIM U 1a00paTOpHBIM 000pYIOBAHUEM

YMeHue KpUTUYECKH OLIEHMBAThb W HWHTEPIPETUPOBATH HH(OPMALINIO
OMOJIOTMYECKOT0 COJIEpyKaHMsl, BKIIIOUYAIOIIYIO [ICEBAOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTouHMKOB (CMMU, HayuHO-TIONyNsSipHBIE MaTepHUabl);
paccMaTpuBaTh INI0OANbHBIE SKOJIOIMYECKHE MPOOIeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO

YMeHue co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMS,

00001mmass OnosoruuecKkyro MHGOPMAIMIO U3 HECKOIBKMX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN amnmnapaT OHOJIOTUH
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koxa

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
buosorus xkak Hayka

buonmornss — Hayka o >kuBoi mpupoze. Ponp Ouonormm B (GOpMHpPOBAHUU
COBPEMEHHOM Hay4qHOH KapTHHBI MUpa. CucTeMa OMOJIOrMYECKUX HayK

1.2

2.1

MeToapl TO3HAHUSA JKUBOM MpUPOIBl (HAONIIOIEHUE, JKCIEPUMEHT, OIHCaHue,
U3MepeHue, KIacCu(PUKALNS, MOJICTHPOBAHHUE, CTATHCTHYECKAss 00paboTKa JaHHBIX )

JKuBBIe cuCTEeMBI B HX opraHnu3anusa

XKuseie cucrembl (OmocucTeMBl) Kak NpeAMeT Hu3ydeHus Ouoinoruu. CBoiicTBa
OMOCHCTEM M MX pa3HooOpasue

2.2

YpoBHUM oOpraHuzalMu OMOCHUCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOYHBIH,
OpraHU3MEHHbIH, OMYJIALMOHHO-BUIOBOM, 3KOCUCTEMHBIH, OMOChepHbIH

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKUMN COCTaB KJICTKH. XHUMHUYECKHUE OJICMCHTBI: MaKpO3JIECMCHTHI,
MHKPO3JICMEHTEI. Bona U MUHCPAJIbHBIC BCIICCTBA. CDyHKIII/II/I BOAbBI U MUHCPAJIbHBIX
BCIICCTB B KJICTKC. HOZ[I[Cp)KaHI/IC OCMOTHYECKOro OajaHca

3.2

3.3

benku. CocraB u crpoeHHe O€JIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENKOB.
He3zameHnnMble 1 3aMeHUMBbIE aMHUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIM cOocTaB. YpOBHU
CTPYKTYpbl ~O€NTKOBOW MOJIEKyNbl  (TepBUYHAs, BTOpPUYHAs, TpPeTHYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buosornueckue
(byHKIMU OENKOB.

®epMeHThl — OuoJorMueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyocrpatHas cneunduynoctb. Kodepmentsl. Buramusbsl. Otianuus
(GepMEHTOB OT HEOPraHMYECKUX KaTaJIN3aTOPOB

VYrneBoabl: MoOHOcaxapuIbl (TJIOKO3a, pubo3a M JAe30KcHpu003a), Iucaxapuibl
(caxapo3a, JaKTo3a) W MoOJUcCaxapuibl (Kpaxmals, TJIUKOTeH, IEeJUII0J03a).
Bbuonorndeckne QyHKIIUU YTIEBOIOB.

Junuasl: TpUTIHLEpHIBL, cTepouabl, Gocomunuast. ['uapopunsHo-ruapodhoOHbIE
cBoicTBa. buonorndeckne QpyHkiuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M
JIMIUJI0OB KaK HCTOYHUKOB SHEPTUU

3.4

3.5

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucinoT. Ctpoenne u pyukuu JJHK. Crpoenne u pynkuuu PHK. AT®: crpoenue
1 QyHKIHH

[{utonorust — Hayka o kieTke. Kierounas teopusi. MeTopl U3ydeHus KIIETOK

3.6

Knerka xak nenoctHas »kuBas cucreMa. OOuiye NpU3HAKU KIETOK: 3aMKHYTas
HapykHas MeMOpaHa, Mmonekynasl JIHK kak renermyeckuil ammapar, cucrema
CHHTE3a OernKa

3.7

Tunsl KJIETOK: SyKapuoTHuUecKas U mpokapuoTHueckas. OcoOEHHOCTH CTPOCHHUS
npoKapuoTuyecko  kimetku.  Kierounas  crenka — Oakrtepmii.  CTpoeHue
SYKAPUOTHYECKOM KJIETKM. OCHOBHBIC OTJIHMYMS PACTUTEIBHOM, >KUBOTHOU U
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IpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TTIMKOKAJIMKC, X (DYHKILIUH.
[TmazmaTuyeckass MemOpana, e€ cBoiicTBa u ¢pyHkuuu. L{uToruasma u e€ opraHouabl.
OnHoMeMOpaHHbIE OpraHoOUbl KJIETKH: 3HAomasmarudeckas cets (IIIC), anmapar
FOJIBI[)KI/I, JIN30COMBEI. HOHyaBTOHOMHBIe OpraHouabl KJICTKHU: MHUTOXOHIPUU,
wiactuabl.  [IpoucxoxaeHne MUTOXOHApUN M miuacTua. Buael  mmactun.
HememOpannbie opraHoujbl KIETKH: PHOOCOMBI, KJICTOYHBIA LIEHTP, PECHUYKH,
KIyTUKU. OYHKIIMM OPraHoOM10B KJIeTKU. BrirtoueHus

3.9

SAnpo — perynsatopHblii 1eHTp kieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapHuoIlLla3Ma, XpOMATHH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

X(I/IBHC,HGSITGHBHOCTL KIICTKH

4.1

4.2

OOMeH BemiecTB, WM MeTaboau3M. AcCUMWIAIUSA (IUIACTUYECKUHA OOMEH) |
JUCCUMUIIALINAS  (PHEPTEeTUYECKU OOMEH) — JBE CTOPOHBI EJAMHOrO TIpolecca
MeTabonmu3ma. Tumbl oOMEHa BeIEeCTB: aBTOTPO(MHBIA W reTepoTpodHbId. Pob
(dbepMEHTOB B OOMEHE BEIIECTB U NIPEBPAIIICHUH YHEPTUU B KICTKE

®orocunate3. CeroBas U TeMHOBas (a3wl GorocuHTe3a. Peaknmu ¢orocuHTE3a.
OddextuBHOCTh (PoTOCHHTE3a. 3HAueHHE (POTOCHHTE3a ISl >KM3HH Ha 3emie.
Brnusaue ycmoBwit  cpeasl Ha  (DOTOCHHTE3 W CIOCOOBI  TOBBIMICHHUS  €TO
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHHH.

XeMmocuHTe3. XeMOCHHTE3UPYIoIe OaKTepuu. 3HaUYCHUE XEMOCHUHTEe3a s )KU3HU
Ha 3emiie

4.3

OHepreTndyeckuii oOMeH B KieTKe. PaciieruieHne BeMECTB, BBIICICHHE W
AKKyMYJIUPOBAHHE PHEPTHH B KJIETKE. DTarbl SHepreTudeckoro oomMeHa. ['mukonms.
bpoxxenne m ero Buapl. KHCIOpOJHOE OKHCICHHE, WM KIECTOYHOE JIBIXaHUE.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa

4.4

4.5

5.1

Peakiun matpuyHoro cunresa. I'enerndeckas mHpopmauus u JJHK. Peanuzanus
reHeTuyeckoil uHpopManuu B KieTKe. ['eHeTMdyeckuil KOJ U €ro CBOMCTBA.
Tpanckpumnuus — Mmatpuunblii cuHte3 PHK. Tpancnauus — OuocunTtes Oernka.
Koauposanue amunokuciot. Poiabs pubocom B Onocunrese Oenka

Hexnerounsle ¢opmbl ku3HU — BuUpychl. Mcropus oTkpsiTus BupycoB (J.U.
WBanoBckmii). OCOOEHHOCTM CTPOEGHUS M KU3HEICATEIBbHOCTH  BUPYCOB.
bakrepuodaru. bonme3Hum pacTeHmii, >XUBOTHBIX ¢ 4YEJIOBEKAa, BBI3IBAEMBIC
Bupycamu. Bupyc nmmyHozpedunurta uenoseka (BUY) — Bo3Oynutens CIIN/a.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

Pa3mMHOXEeHNE 1 HHIMBUYAIbHOE PA3BUTHE OPraHU3MOB

KneTouHslii UK, WK )KU3HEHHBIN LUK KieTku. MaTepdasza u mutos. Iponeccsl,
npoTekaromue B uHTepdaze. Permmukarus — peakius marpuyHoro cunresa JJHK.
CtpoeHune XpoMOCOM. XPOMOCOMHBIN HabOp — KapuoTun. JIWMIoWmHBIA U
rarIoOuHbBI  XpOMOCOMHbBIE Ha0Opbl. XpomaTuabl. LluTonmormueckue OCHOBBI
Pa3MHOKEHHUS U WHJIMBUYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenune kinerkn — muto3. Crtagun mutosa. [Ipouecchl, nporucxoasiue Ha pa3HbIX
CTaAUsX MUTO3a. bUONIOrM4ecKuii CMBICII MUTO3a

5.2

@opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecrosioe M MoyioBoe. Buapl Oecrnonoro
pasMHOXKEHHUsS: [JeJIeHMEe HaJBO€, IIOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTHMBHOE pa3MHOXKEHHUE. VICKycCTBEHHOE KIOHMPOBAHUE
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OpTraHu3MoOB, €0 3HAYCHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Cragun wmeioza. Ilpoueccel, mnpoucxoifdmye Ha CcTaausx Menosa.
IToBenenue xpomocom B Meio3e. Kpoccunroep. buosiornueckuii cmbici U
3Ha4YCHHUE Mei03a

["amerorenes — mpouecc 00pa30BaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [lomoBble
JKene3bl: CEMEHHUKH M sSUYHHKH. OOpa3oBaHHME M Pa3BUTHE MOJOBBIX KIETOK —
ramer (CnepMaro3ouj, SHIEKIeTKa) — crepMmarorene3 u ooreHe3. OcoOeHHOCTH
CTpOEHHUS SMIEKIETOK U criepMaTo30u10B. OmnonorBopenue. [laprenorenes

NunuBuayansHoe pa3BuTHE (oHTOTCHE3). OMOpHOHaAIBHOE pa3BUTHE
(sMOpuorenes). Oranbl 3MOPUOHAIBHOTO PA3BUTUS Y IMO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpyisinusi, opraHoreHes3. llocTaomOpuonanbHOe pa3BUTHE. THIIBI
HOCTAMOPUOHAIBHOIO Pa3BUTHUS: MpsIMOE, HempsAMoe (JIMYMHOYHOE). BiusHue
CpeIbl Ha Pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHEIC
YPOZCTBA.

Poct n pasBurue pacteHuii. OHTOreHe3 LIBETKOBOI'O PAacTEHUS: CTPOCHUE CEMEHH,
CTaJINY Pa3BUTUS

HacnencTBeHHOCTh M U3MEHUYUBOCTh OpraHu3mMoB

6.1

ITpenmer u 3agaun renetuku. Mcropust pasButus reHeTuku. Bxiiag poccuiickux u
3apyOexHBIX ~ Y4€HBIX B pa3BUTHE  TE€HETUKH.  MeToapl  TeHeTHKHU
(ruOpu10IOTHYECKHUH, LIUTOTE€HETUUECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA ).
OcHOBHbBIE T'€HETHYECKHE MOHATHS. |'eHeTudeckass CUMBOJIMKA, HCIIOJIb3yeMasi B
CXEMaxX CKpEINBAHUN

6.2

6.3

6.4

3aKOHOMEPHOCTH Hacle[OBaHUs TMPU3HAKOB, yCTaHOBIEHHble [. Menaenem.
MoHOTHOpUAHOE CKpelIMBaHWE. 3aKOH eAMHOOOpa3us THOPUIOB TIEPBOTO
nokosneHus. [IpaBuino JOMUHUpPOBaHUS. 3aKOH pacIIeTJIeHUs MPU3HAKOB. [ umoresa
9UCTOTHI TameT. [ToTHOe U HemoJIHOEe TOMHUHHUPOBAHHUE.

JuruOpunHoe ckpeuiuBaHue. 3aKOH HE3aBUCHMOTO HACTEIOBaHUS MPHU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHHS. AHATU3UPYIOIIEE
ckpemuBanue. Vcnonp30BaHne aHAIM3UPYIOMIETO CKPEITUBAHUS I ONPEISICHUS
T€HOTHIIa 0OCOOU

CuernneHHoe HacnefoBanue npusHakoB. PaGora T. Moprana mo CIHEIUICHHOMY
HacJIeJJOBaHMIO TeHOB. HapyiieHue cremnyieHust reHoB B pe3yJbTaTe KPOCCUHIOBEpA.
XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetuka mnosa. XpOMOCOMHOE ONpeAeeHUuE MoJjia. AyTOCOMBI M TOJOBBIE
xpoMmocombl. ['omorameTHble M TeTeporaMmeTrHble opraHu3mbl. HacnenoBanue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BUABI N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACIIEACTBEHHAs. Poib
Cpebl B HEHACJEeICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTHKA MOJIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapmanmoHHBIM psig M BapuannMoHHas KpuBasd. Hopma peakium
npusHaka. KonnuecTBEHHBbIE M KaueCTBEHHBbIE NPU3HAKM M MX HOPMA pEaKLHUU.
CgoiicTBa MOIU(PUKAIMOHHON N3MEHUNBOCTH

6.5

HacnenctBennasi, wiM  TreHOTUINMYECKas, MW3MeHUYMBOCTh. KoMOuHaTHBHAS
U3MEHYMBOCTh. MeHo3 M TOJOBOM mpolecc — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTarimoHHas M3MEeHUMBOCTh. Kiaccudukarus MyTanuii: TeHHbIE
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYMHBI MyTaluii. MyrareHHsie (GakTOpBI.
3aKOH rOMOJIOTUYECKHUX PSIOB B HaclencTBeHHOU n3MeHunBoctu H.M. BaBuiiosa
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6.6

7.1

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA:
TCHCAIOTHYECKHI, OJIN3HEIIOBBIA, IIUTOTCHETUUCCKUH, OHMOXMMHUYCCKHA,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpemeHHoOe omnpeaeieHue FeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
ITI1P-ananu3a. HacimencrBeHHbIe 3a001eBaHUs YeJIOBEKA: TeHHbIE 00JIC3HHU, 00JIe3HU
c HACJICACTBCHHOMN MPEAPACTIONO0KEHHOCTHIO, XPOMOCOMHBIE 00JIe3HU.
CoMaruueckre W reHepaTuBHbIE MyTanuu. [IpuHIUIBI 310pOBOrO 00pasa >KU3HH,
JUMAarHOCTUKH, NPOQHIAKTUKA M JIEYCHUS TEHETHYEeCKUX OoJe3Hei. Meauko-
FEHETUYECKOE  KOHCYJIbTUPOBAHWE. 3HAUYCHHE MEAMIIMHCKOM TE€HETHUKH B
MPEAOTBPAIIEHUH U JICUCHUH T€HETUYECKUX 3a00JICBaHUI YelTOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH

Cenexkuus Kak HayKa U IPOLECC. 3apOKICHHUE CENEKIUN U JTOMECTHKAIus. Y YeHHe
H.M. BaBumoBa o0 IeHTpax HPOUCXOXKIEHUS U MHOrooOpasus KyJIbTYpPHBIX
pacTeHui. LIeHTpbl NPOUCX0KAEHUS TOMAIIHUX )KUBOTHBIX. COpT, OpoAa, ITaMM

7.2

7.3

11 KUIIACC

Kon

CoBpeMeHHbIE METOJbl CeNeKIUH. MaccoBbli M MHAMBUAYaJIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHU U JKUBOTHBIX. OleHka j3kcTepbepa. binuszkoponacTBeHHOE
CKpeluBaHue — WHOpuAMHI. Yucras nuHuA. CKpelMBaHUE YHMCTBIX JIMHUH.
I'ereposuc, wnu rubpunHas cuina. HepoAacTBEHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuauzanus 1 e€ ycnexu. VickyccTBEHHbII MyTareHes3 U MojydyeHue
IIOJINITJIONI0B. I[OCTI/I)KGHI/HI CCJICKIINN paCTeHI/Ifl, JKMBOTHBIX U MUKPOOPTaHHU3MOB

buoTtexHonorus kak oTpacib NPOU3BOACTBA. | '€HHAs MH)KEHEpHsl. DTalbl CO3AaHUS
pexomOuHanTHOM JIHK u TpaHcreHHsix opranuzmoB. KierouHas WH)XeHepus.

Knerounsie KYJBbTYPHI. MUuKpOKIIOHATBHOE pa3MHOXKEHHNE pacTeHui.
KnonnpoBaHue  BBICOKOIIPOAYKTHBHBIX  CEIbCKOXO3SANMCTBEHHBIX  OPraHU3MOB.
Okojoruyeckue U dtudyeckue  npobirembl. MO - reHeTHyecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuerenbcTBa SBOMONUH. [[a€OHTOIOTHYECKHE: TIOCIEIOBATEIIEHOCTD MOSBICHUS
BUJIOB B MAJTCOHTOIOTUIECKOU JIETOIIUCH, MePEXO/IHbIE (hopMEI.
buoreorpaduueckue: cxoncTtBo u paznuuue GayH U (Gprop MaTEPUKOB U OCTPOBOB.
DOMOpHONOTHYECKHe: CXOJACTBA M pa3nuuyusi OSMOPHOHOB  pa3HBIX  BHUJOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘IeCKI/IeI TOMOJIOTUYHBIC, AaHaJIOTHYHBbIC,
pyIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJICZICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKUX MYyTeH y Bcex
OpPTraHHU3MOB

1.2

OpomonmonHas teopust Y. Jlapsuna. Ilpeanocbuiku BOZHMKHOBEHHS JapBHHU3MA.
JIBIIKYIIIME CHJIBI ABOJIOLMM BUAOB 10 JlapBuHY (M30BITOUYHOE Pa3MHOMKEHHE MPHU
OTPaHUYEHHOCTH  PECypCcOB, HeompelenéHHas M3MEHYMBOCTb, Ooprba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN OTOOD)




31

1.3

1.4

Cunrernueckass Teopust dBomorud  (CTD) u  OCHOBHBIE €€  TOJOXKCHHS.
MukposBontonusa. [Tonynsnus kak eiuHHIa BUAA U SBOJTIOLUN

JBmkymiue criibl ((hakTopbl) IBOJIONUN BUIOB B MPUPOAE. MyTallMOHHBIA TIPOIECC
U KOMOMHATHMBHAas W3MEHYMBOCTh. [lOMynslMOHHBIE BOJHBI W JIpeil) TEHOB.
W3onsus u murpanusi. EctecTBeHHBINH 0TOOp — HAMPaBIISIONNA (DaKTOP 3BOIOIHU.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucmocoOIeHHOCT,  OPraHM3MOB  KaK  pe3yiabTaT  d3BONIONUU.  [Ipumepst
MpUCTIOCOOICHHUM Yy Opranu3MoB. ApoMop(}o3bl U UINOAJaNITAIIH.

Bun u BugoobpaszoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI BHI000Pa30BAHHUS:
reorpaduyeckoe, IKOJIOrHIecKoe

1.5

MakposBontonus. DopMBbI JBOJIIOLIAHN: ¢dunernyeckas, JIMBEpreHTHas,
KOHBEpIreHTHasi, napasienbHas. HeoOpaTuMocTh 3BONTIONMU

Bo3nukHoBeHUE U PAa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuyHbple TpeACTaBICHUS O 3apOXACHUM JKU3HU. HayuyHble Tumoresbl
BO3HMKHOBEHMSI JKM3HM Ha 3emsie: aOWOreHe3 M IMaHChepMus. XHUMHUYECKas
3BOJIOLHUA.  OKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XMMHYECKOM  3BOJIIOLUHU.
Havanpupie srtambl Oumonornueckor sBomtouuu. ['mmnoresa PHK-mupa. Ilepoie
KJIETKHU U UX 3BOIIOLKA. POPMHPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB

2.2

2.3

PasButue xu3uum Ha 3emie no spam u nepuoaam. Kartapxen. Apxeickas u
nporepo3oickas dpbl.  [lameos3oiickas »spa u €€ mnepuoasl: KeMOPUHUCKUM,
OpIOBUKCKUH,  CWIYPUICKHHA, JEBOHCKHM, KAaMEHHOYIOJbHBIM, IEPMCKHUM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa U €€ nmepuopl: NajleoreHOBbIM, HEOTEHOBBIN, aHTPOMOT€HOBBIN.
XapakTepucThKa KJIMMaTa ¥ TeOJIOTHYECKUX TmporeccoB. (OCHOBHBIE ATallbl
HBOJIIOIIMM PACTHTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH Hu
KUBOTHBIX. [logBI€HME, paCIIBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpakeHue 5Bojouud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB

2.4

DBOJIIONMS YeTIOBeKa. AHTPOIOJOTHsA Kak Hayka. Pa3Buthe mnpeicTaBieHUd o
MPOUCXOXKACHUM 4YelnoBeka. Meroasl u3ydeHusi aHTpornorenesa. CXoAcTBa U
pas3nuuus 4eJoBeKa M )KMBOTHBIX. CHCTEMaTHUYECKOE TTOJIOKEHUE YEeTTOBEKA.
JBwxymme cunbl (pakTopsl) aHTpomoreHe3a. HacrnencTBeHHass M3MEHYMBOCTD H
€CTeCTBEHHBIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIICHUE, PEYb

2.5

2.6

OCHOBHbBIE CTaMM M BETBU OHBOJIIOLMM YEJIOBEKA: aBCTPAJONMMUTEKH, YenoBek
ymenslid, YenoBek mnpaAMoxoasamui, YenoBek HeaHaepTanbCkuil, Yenosek
pasyMHblii. Haxoakum HCKOmaeMbIX OCTaHKOB, BpEMsl CYILECTBOBaHUS, 001acTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OpyAus

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pAchl: €BponeouHas (eBpasuiickasi),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHTOJIOUHAS (a3uarcko-
amMepHuKaHcKast). UepThl NpUCIIOCOOIEHHOCTH MPECTaBUTENEN YEJIOBEUECKUX pac K
yCIIOBUSIM CcyllecTBOBaHMsl. EAMHCTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMbl 1 OKpyXarouias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aJadd W pasleibl 3KOJOruu. MeToabl 3KOJIOTMYECKHX
HCCIENOBaHUN. DKOJIOTHYECKOe MHpOBO33peHue. Cpenbl OOMTaHUS OpPraHW3MOB:
BOAHAsA, HA3CMHO-BO3AYIIIHAsA, TIOYBCHHA, BHYTPUOPTraHU3MCHHAA
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3.2

Okonoruueckue  Qaxktopel.  Knmaccudukanus — sKonorudeckux  (hakTopos:
abuoTtuyeckre, OHOTHYECKME U AHTPOIOTEHHBIE. JIeHCTBHE SKOJIOTHYECKHX
(hakTOpOB HA OPTaHU3MBI

3.3

Abunotnueckue (aKTOpBI: CBET, TEMIIEPaTypa, BIAKHOCTb. DOTONEPHOAMN3M.
[Ipucnocobnenuss  OpraHM3MOB K  JCUCTBHIO  aOMOTHYECKHX  (PAKTOpPOB.
buonorndeckue puTMsl

3.4

buotnueckne QakTopel. Buasl OMOTHYECKUX B3aUMOJICHCTBUIN: KOHKYpPEHIIHS,
XUIIHAYECTBO, Mapa3sUTH3M, MYTyalu3M, KOMMEHCAJIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEUTPAIIU3M. 3HaueHue OMOTUYECKHX
B3aMMO/ICHCTBHII 17151 CYIIIECTBOBAHUSI OPIraHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XaPAKTCPUCTHUKU TOIYJIAIHU. OCHOBHBIE ITOKa3aTeIn MOITYJIAINH:
YUCJICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, IIPHUPOCT, MUI'PpALHA.
Z[I/IHaMI/IKa YHUCJICHHOCTHU IIOITYJIAIMHU U eé peryiadanusa

COO6H.I€CTBEI H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo  opranu3mMoB — OuoneHo3. CrTpykTypsl OuoIlleHO3a: BHIOBas,
MPOCTpAaHCTBeHHAs, Tpoduueckass (muimeBas). Buasl-nomuHantel. CBsi3u B
onoleHo3e

4.2

Okonornyeckue cuctemsl (3kocucteMsl). [Tonarue 00 skocucreme U GHOreoneHo3e.
OYHKIMOHAIbHBIE ~ KOMIIOHEHTBl ~ SKOCUCTEMbBI:  HPOAYLEHTBI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BellecTB U MOTOK 3HEPTUU B 3KocucTeMe. Tpoduueckne
(nuieBble) ypoBHU 3KocucTeMbl. Ilumessie nenu u cetd. OCHOBHBIE MOKAa3aTeNH
9KOCHUCTEMBI: OHoMacca, MPOAYKLHUSA. DKOJIOTHYECKHE MUPAMUIbl: MPOAYKIUH,
YHCIIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM: YCTOMYMBOCTb, CaMOPETYJISAIuS,
pazsutue. Cykueccus

4.3

[IpupoaHble 3KOCUCTEMBI. DKOCHCTEMBI 03€p U pEK. DKOCHCTEMAa XBONHOIO WM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIOTr€HHbIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. Ypb60o3KOCUCTEMBL.
buonoruyeckoe n X034HCTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak  dakrop  ycTolumBOoCcTH  dKOcuUcTeM. CoxpaHeHHue
OMO0JIOTMYECKOT0 pazHooOpa3us Ha 3emiie

4.4

Yuenne B.U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa Ouocdepsl.
XKusoe BemectBo u ero ¢yHknuu. OcobeHHOCTH Ouocdeprl Kak TriIo0anbHOMN
9KOCHUCTeMBbI. JlMHamMHMueckoe paBHOBecHMe M oOpaTHas CBA3b B Ouocdepe.
KpyroBopoTs! BemiecTB 1 OMOT€OXMMHYECKHE IIUKIIBI DJIEMEHTOB (YIiiepo/a, a3oTa).
3oHanbHOCTH 6Uochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBeuecTBO B Ouocdepe 3emiu. AHTPONOreHHbIE HM3MEHEHUsT B Ouocdepe.
['oGanpHBIE SKOTOTHYECKHUE TPOOIEMBI.

OcHOBa  palMOHAJIBHOTO  YNpaBJIEHUS  NPUPOAHBIMH  pecypcaMH U HUX
ucnoJyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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