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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeesieHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZepKaHus ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxeHus ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH, COICp>KaHMUs,
pe3yabTaToB OOy4YeHHS W TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBIITYCKHHKOB, TOJIOXEHUS 00
o0UIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U O0ECHEUYEHHU CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MPEICTaBICHUE O TENIX, 00 00mIelt cTpareruu 00y4YeHus,
BOCIUTAHUS U pPa3BUTHsA, OOYYAIOIIMXCS CpeAcTBaMH YydyeOHoro mpenmera «buonorusy»,
onpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpy, paclpeleleHue Io
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeIOBATebHOCTh M3yUeHUsl yueOHOro marepualna C
y4€TOM MEX MPEJAMETHBIX M BHYTPH NMPEAMETHBIX CBS3€H, JIOTHKKH 00pa30BaTEeIbHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOINXCS.

B mporpaMme 10 OHONOTHHM TaKkKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM OO0ydeHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJaOIMXCsl 10
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa30BaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIl ypOBEHb) pEaIU30BaH MPUHIIMII
MPEeMCTBEHHOCTH B HW3y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHMS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAaHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMU YJENIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B TIOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHUH  YEJOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpY’KaIOUIeH MPUPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMAaHHSA K TPUKIAJHOW HAINPaBICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs) MPOJUKTOBAHO HEOOXOIUMOCTbIO 0OECHeUeHHsl YCIOBUM Ul pelIeHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask Mperoiaraet
¢dopmupoBaHHe y OOYyYarOIUXCs CIIOCOOHOCTH afanTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MmecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIMXCs MPEICTaBICHWH O HAayyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHuss (QPyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW NMPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMK oOydJarommxcs. M3yuenue
O6uonorun obecrieynBaet yCIOBUSA TSt (hopMupoBaHHUS WHTEIJICKTYalbHBIX,
KOMMYHHMKAIIMOHHBIX U HH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYyJNbTYpbI, CIOCOOCTBYET
MHTETpaluyl OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH U3 JIPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe MOJI0KEHUS O TTpeIHA3HAYCHUHN Y4eOHOTO
npeamera «buonmorus» COCTaBHIM OCHOBY Ui OIpEICNICHUs IMOIXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanus yueOHOro TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYp COOOpPAa3HOTO MOAXO0/a, B COOTBETCTBUHM C KOTOPHIM OOyYarolIUecs JOJKHbBI
OCBOMUTH 3HAHMUS M YMEHHs, 3HAUYUMBbIC s (POPMUPOBAHMS OOIIEH KyJIbTYphl, ONpEAEsIomue



aJIecKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpY’Kalollel MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTHYECKOW nesTenbHocTH. Ocoboe MECTO B ITOM CHUCTeMe 3HAHUI
3aHUMAIOT D3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M IEHHOCTHBIX
OpHEHTAIMIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUK OHOJIOTHYeCKOro 00pa3oBaHusl.

CrpyKkTypupoBaHHE COJCpKaHUs y4yeOHOro MaTepuasia B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBUHM C 3THUM B
CTpYKType yuyeOHoro npeamera «buomnorus» BbleneHbl CISAYIOUUE COAEpKAaTeIbHbIe JTNHUU:
«buonorus kak Hayka. MeToapl HAyqHOTro Mo3HaHUMY, «KieTka kak OMOJIOTHYECcKasi CUCTEMAY,
«Opranusm Kak Ouosorunyeckas cuctema», «Cuctema U MHOroo0pasue OpraHMuecKoro Mupay,
«OBOJIIOLHUS )KUBOU MPUPOJIBD, « IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ywenust yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJICHUE
00y4JalOIUMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBLHOW OpraHu3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOBb30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JCHCTBHI B
OTHONIICHUH O0BEKTOB )KHBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus»y Ha 06a30BOM ypOBHE
o0ecrnieunBaeTcs peIIeHUEM CIIEAYIOIMUX 3aau:

OCBOEHHE OOYYalOIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBUIaX, CIYy’KallMX OCHOBOM UIsl (OpMHUpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4yHOro IIO3HaHWf,
CTPOCHHMHM, MHOTOO00OpPa3sMU M OCOOCHHOCTSIX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpTraHHU3allvu,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHHIX B OMOJIOTUH;

dbopMupoBaHre y OOYyYalONIMXCSl MMO3HABATEIbHBIX, MHTEIJICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTsIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AIUK;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KynbTyphl, (DYHKIMOHAIBHON TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHATH W OLIEHUBATH SBJICHUSI OKPY’KAIOIIETO MUpA KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHHE Yy OO0yYaroIIMXCS YMEHHH WIUTIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIUHCKHX
TEXHOJIOTHI U Arpo OMOTEXHOJIOTUH;

BOCMHUTAaHUE YOEKAEHHOCTH B BO3MOXXHOCTH TO3HAHMSI YEIOBEKOM >KMBOW MPHUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHUX UCCIICIOBAHMIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU JIJIsi TOBBIIICHUS YPOBHS IKOJIOTHYECKOM
KyJbTYpBI, 1751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKM3HH IS OIEHKH
MOCJEICTBUI CBOEH JEATENILHOCTH 110 OTHOIIEHUIO K OKpYXKaloLIeH cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obmiero oopasoBanus «buonorusy», usydaemasi Ha 6a30BOM ypOBHE,
SBJISIETCSL 00S13aTENIbHBIM YUYEOHBIM TIPEAMETOM, BXOMSIIUM B COCTAaB MPEAMETHON o0iacTtu
«EcTecTBeHHO-HAY4YHBIE PEIMETHD.

st m3ydenus: 6uojaoruyd Ha 6a30BOM YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEPKXAHUE OBYYEHUA
10 KUIIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKaMu, Quiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.

MeToap! Mo3HaHUS )KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OMCAaHNe, H3MEpEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JleMoOHCTpanum:

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

Tabmuubl 1 cxembl: «MeTOAbI TO3HAHUS KUBOW TIPUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OHOJOTHYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIMA,  TKAHEBbIM, OPraHM3MEHHBIM,  MONMYJISUMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmupel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
HIPUPOJBIY.

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH  cOCTaB  KJIETKM.  XHMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHepabHbIE BEIIECTBA.

@yYHKIIMM BOJBl M MHUHEpPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIeKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GPyHKIMU OEITKOB.

®epMeHThl — OHojoruyeckue karaiausatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTp,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omianuuss  ¢GEepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

YrneBonabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJUKOTeH, IeJultoio3a). buomornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxkneunosbie kucnotsl: JIHK u PHK. Hykneotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3YUYCHUS KIETKH.

Knerka kak menoctHas >xuBasi cucremMa. OO1ie MpU3HaKM KIETOK: 3aMKHYTasl Hapys>KHast
MeMOpana, mosnekyibl JJHK xak renernueckuii ammapar, cuctemMa CHHTE3a Oeka.

Tumbl KJIETOK: JYKapHOTHYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOEHUS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIECTKH.

[ToBepxXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (QYHKIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (QyHkiuu. LluroriazMa u e€ OpraHOHIBL



Onnomem6panubie opranouasl kietku: JIIC, anmapar [onbmxu, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJICTKU: MWUTOXOHApPHWH, IIaCTHABL. IIpomcxoxneHne MUTOXOHAPHHA U IUIACTHA.
Bunel nmnactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunnuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpenenceHue XUMHUYECKHX 3JIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX IIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuubl u cxemsl: «Ilepuoanyeckas Ta0iMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Oenka», «CTpoeHue Mosekyisl Oenka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruoTUIeCKOn
KIeTKn», «CTpoeHHEe XUBOTHOM KIETKW», «CTpoeHue pacTUTENBbHOM KIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOEHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

OO6opynoBaHue: CBETOBOW MMKpPOCKOH, 00OpYyIOBaHUE Ui MPOBENCHUS HAOJIIOJICHHMH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCcTUTENIbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH AaKTUBHOCTH ()epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHHUS KJIETOK DPACTCHWH, >KUBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMHCAHHUEY.

Tema 4. 7KusHenesTeIbHOCTh KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Ponb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbif. Ponb depmeHToB B 0OMeEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTE3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS )KU3HH Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a /I KU3HHU Ha
3emute.

DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WId KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wuHpopmamus u JHK. Peanmzanus
reHeTH4ecKoil nHpopMalu B KieTke. ['eHeTHuecKuil Ko M ero cBoicTBa. TpaHCKpuUNuus —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Hexnerounsle ¢opmbl ku3HM — Bupycbl. HWcropus otkpsiTus BupycoB (/. U.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1IMKJIA BUpycoB. bakrepuodaru. boneznu
pacTeHHi, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpycaMH. Bupyc nMMmyHoaeduunTa yeaoBeka

(BUY) — Bo3Oyaurtens CIIMJla. OOpaTHas TpaHCKpHIILMS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacripocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.
JleMoHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmumet u cxembl: «Tumbl  mutaHus», «Metabonu3zm»,  «MHUTOXOHAPHUS,
«JHepreTnueckuii ooMen», «Xmnopormract», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHKuMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHernueckuii kom», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIINIa, Oaxrepuodaray,
«Penmukamusa JJHK».



Ob6opynoBanue: Monenu-anmiukanuu «Yasoenune JJHK u tpanckpunims», «buocunres
oenkay, «CTpoeHue KIeTKku», Mmoaensb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M HHIMBHAYAIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii 1WKIJI, WM JKA3HEHHBIM LMK KieTku. MHTepdasza m muto3. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. J[MIUIOWIHBIA W TalUIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuael. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craaum muto3a. Ilpomecchl, NMpoHCXOIsALIME Ha Pa3HbIX
CTaJusAX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[Tporpammupyemasi rudesb KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsI OpPraHM3MOB: Oecroyioe U MoyioBoe. Buabl  Oecronoro
PasMHOXKEHUS: JeJICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu wmeios3a. [lporeccsl, mpoucxopsmie Ha cragusx meios3a. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — npouecc 00pa30BaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [los0BBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30up,
AWIEKIeTKa) — crepmaroreHe3 W oBoreHe3. (OcCoOEHHOCTH CTPOCHHS SHUIEKICTOK H
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

WuauBuayanbHOe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pAa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
opranoreses. ITocramOpronaibHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JleMoHCcTpanum:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY», «J{BOMHOE OMIIOI0TBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTku
OaxTepuii», «CTpoeHHe MOJNOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIeTOUHBIN UKD,
«Pemumkanus THK», «Muto3», «Meio3», «lIpamoe n Henpsimoe pas3ButHe», «l'ameToreHes y
MJIEKOTIUTAIONIUX U YeNloBeKay, «OCHOBHBIE CTaJUN OHTOTEHE3a».

ObopynoBaHHe: MHUKpPOCKON, MHKporpenaparbl «CrepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Shneknerka miekonuTaromero», «KaprnokwHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJieNb-anmnKanus «Jlenenue knetku», moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl:

JlaGopatopHas pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHast pabora Ne 4. «l3yueHMe CTpOECHHS IMOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacseacTBeHHOCTh U H3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BuThs TeHETHMKH. Pojib LHUTOIOTMH U
SMOPHOJIOTHHU B CTAHOBJIEHUH T'€HETHKH. Bxiag poccuiickux u 3apyOeXHbIX yUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIOTIOTUYECKUI, HUTOT€HEeTHUYECKUd, MOJIEeKYJISIpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MTOHATHUS. ['eHeTnyeckass CMUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpeIIMBaHHI.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eIUHO-00pa3usi THOPUIOB TIEpBOTO TToKoyieHus. [IpaBuiio
JOMMHHMPOBaHMs. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmnore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTHyeckne OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUs TEHOTUIIA OCOOH.



CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cuemuIeHHOMY
HacJe10BaHNI0 TeHOB. HapylieHue cuenieHns TeHOB B pe3yiibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKuEe KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpEETIEHUE Toda. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble opraHusmbl. HacinenoBaHue IPU3HAKOB, CIECIUIEHHBIX C
MIOJIOM.

W3meHunBOCTb. BHUIbI ”3MEHUMBOCTHU: HEHACIICICTBEHHAs U HAClIeACTBeHHas. Posb cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHYMBOCTH.
Bapuauuvonsslil ps 1 BapuanvoHHas Kpusas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE PU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW H3MEHYMBOCTH.

HacnencrBenHas, niy reHOTUIIMYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 1mo0JIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHAs
U3MeH4MBOCTh. Kiaccugukamuss MyTaluii: Te€HHbIE, XpPOMOCOMHBIC, T'€HOMHbIe. Yactora u
NpUYMHBL MyTaluii. MyTtarennble ¢akTopbl. 3aKOH FOMOJIOTHYECKUX DPSIIOB B HACIEACTBEHHOMN
n3menunBocty H. . BaBumnosa.

BuesaepHas HacI€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T€HETHUKU YeEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/IeJIeHUEe TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoiibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclHeACTBEHHOM  IPeIpacloyiokKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, TUATHOCTUKH, MPO(GUIAKTHKHE U JICUCHHUS] TeHETHYECKIX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIBTUPOBAHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
NPEIOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHU YeTI0BEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuup!l u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 UTOT€HETHYECKass OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«duruOpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI AUTMOPUIHOIO CKPEIIMBAHUSY,
«Merios», «B3aumoaencTeie ajielIbHbIX I'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
U uenoBeka», «['eHeTnka mosna», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOIO C IMOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanmronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTallioHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmiukauuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «JurubpuaHoe ckpemmBaHue», «llepekp€cT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPbUILEB U OKpPAacKu Tela), repdbapuit
«I"0pox IOCEBHOW».

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIINBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopatopHast pabota Ne 6. «/3yueHne MoaupHUKAIIMOHHON U3MEHYHBOCTH, IOCTPOCHHE
BAPHALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOY.

Jlaboparopnas pabota Ne 7. «AnHamu3 wmyranuid y JApo3oduIBI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTiaeckast pabota Ne 2. «CocTaBieHUe 1 aHAIH3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKICHUE CelNeKIUU U aoMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOroo0paszusi KyJNbTypHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHBIE METOBI CENEKIIMU. MacCOBBbI U MHAWBUAYATbHBI OTOOPHI B CEJEKIIMU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucrtas nwHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Heponacreennoe ckpemmBanue — ayrtOpuauHr. OtnanénHas ruOpuamsanmuss U e yCIexH.



N cKkyCCTBEHHBI MyTareHe3 M IMOJYyYEHHUE MOJUILIOUAOB. J[OCTHIKEHUS CEJIEKUUH DPACTEHHUI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpUs. ITalbl CO3JaHUs
pekomOunantHoi JIHK wm Tpancrennsix opranu3moB. Kierounas wmxeHepus. Kierodnsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHuE BBICOKONPOIYKTUBHBIX
CEIbCKOXO35MCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuupl u cxembl: Kapta «lIeHTpBI TMPOMCXOXKICHHS W MHOT000pasus KYJIbTYPHBIX
pacteHuii», «Ilopoapl ToOMalIHUX >KMBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OtaanéHHas
rubpuanzamus», «Paborel akamemmka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopyaoBaHue: MyJSKU TUIOJAOB U KOPHEIUIOAOB JUKHX (OPM U KYJBTYPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03SICTBEHHBIE pACTEHUS.

JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIeKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, TJIEMEHHYIO (hepMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIIMYHOE
X035IUCTBO, 1Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMOJI0rvH. BiMsiHue 3BOMIOIIMOHHON TEOpHH Ha pa3BUTHE OMOJIOTHU U IPYTHX HAYK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: MOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, NIepexoiHble (hopMbl. bruoreorpaguueckue: cxoacTBo
U paznnuue GayH U Giiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IIpeanocbulkM BO3HMKHOBEHMS JapBHHU3MA.
JIBuokyuie Ccuibl  3BOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYypCcoB, HeompeaenéHHas HW3MEHUYMBOCTb, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0CHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tonynsius Kak eTuHUIA BUIAa U 3BOJTIOIUH.

JBmwxymue cuiibl ((hakTophl) HBOJIONUN BUAOB B NpHpoje. MyTallMOHHBIM Mpolecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauus u
MUTpaus.

EctectBeHHbIil 0TOOp — Hampamistomuii gaxtop 3Bojtouud. POpPMBI €CTECTBEHHOIO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3Boitonuu. [IpuMeps! npucrnocodieHnit
y opraau3mMoB. ApoMop(}o3bl U UIN0-3AATI TAIUH.

Bun u BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.

Makpospomonus. @opMel 3BoIOLMK: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONMN.

[IpoucxoxaeHue  OT  HECNEUUAIU3UPOBAHHBIX  MPEIKOB. [Iporpeccupyromias
crenuaian3anu. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpanmuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromep, A. H. CeBeprios.



Tabmuubt u cxembl: «Pa3BuTue opranmdeckoro wmupa Ha 3emie», «3apOobIIIu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBl 3a CyIIECTBOBAHUE,
«EctectBenHblii  0TOOp», «MHOrOOOpasue COpPTOB pacTeHuit», «MHoroobpasue Mopos
KUBOTHBIX», «JTomymsanumy, «MyTannoHHas U3MEHYUBOCTBY, «ApoMopdO3bI»,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrKymme cuibl 3Bororuny, «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsuna», «bopeba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O06opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAcKH, HA0Op IJI0OA0B U
ceMstH, KoJuteKuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs Mozeb « CTpOEHHE FOJIOBHOTO MO3ra II03BOHOYHBIXY.

Buoreorpaduyeckas kapra wmwupa, KoOmeKiuss «@POpMBI COXPAaHHOCTH HMCKONAEMbIX
JKUBOTHBIX U PacTeHUi», Mozenb ammmkanusa «llepekpéct XxpomMocom», BIaKHBIE IIpenaparsl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnATYIIKM», MHKporpenapar «Jlpozoduiay (HOpMa,
MyTaluH (pOpMbI KpbIIILEB U OKPACKU TEJIa).

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHYECKOMY KPUTEPHIO».

Jlaboparopunass pabora Ne 2. «OmmcaHue TPUCIIOCOOJICHHOCTH OpraHm3sMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HbIE IIPEICTaBICHUs O 3apOXKACHUU XKU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckass 3BONIOLUsS. AOHMOTEHHBIM CHUHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHUYECKUX. OJKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOU 3BoJronnK. HavanbHble Tansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYpP M BO3ZHUKHOBEHHUE MPOTOKIETKU. [lepBble KIeTKH U UX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT AKUBBIX OPTaHHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPACTUTENBHOIO M XHBOTHOrO MHpa. ApomMopdosbl y pacTeHH U >KUBOTHBIX. IlosBieHwue,
paciBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUECKUE
IpyINIbl OPraHU3MOB.

OBonronusi 4elnoBeKka. AHTpPONOJIOrus Kak Hayka. Pa3BuThe NpencTaBIeHHH O
MIPOUCXOXKICHUN YesloBeKa. MeTo/ibl M3ydeHus: anTpornorene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cunbl  ((paxTopsl) aHTpomoreHesa. HacnenctBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBbIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl Tpya, MBILIUICHHE,
peusb.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIi,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepTranbckui, Yenoek pasymublid.  Haxonkn
HCKOIIaeMBIX OCTaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBILIME pachl: eBporeouaHas (eBpasuiickasi), Herpo-
aBcTpajionsiHass  (dPKBaTOpuajbHAas), MOHTOJOWUIHAs  (a3WMaTCKO-aMepHKaHcKas).  YUepTsl
NpUCIOCOOJICHHOCTH TPEACTABUTENECH UEeNOBEYECKUX pac K YCJIOBUSM CYHIECTBOBAHMA.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsi: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmume! u cxembl: «Bo3nukHOBeHNe CONHEYHOU CHCTEMBDy, «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenpHas kinetka», <« KuBoTHas kuertka», «lIpokapmornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHM4ecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJI0BeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJCOHTOJOTMYECKUX HAXOIO0K



IIPEAKOB COBPEMEHHOIO 4elIoBeKa», «JlpeBHelmne moan», «/lpesHue moau», «llepsbie
COBpPEMEHHBIE JII0IN», «UeT0BeuecKue pach».

Ob6opynoBanue: Mmyisoku  «lIpoucxoxxaenune denoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
NUTEKAHTPOIa, HEaHJepTalblla, KPOMaHbOHIIA), CIENKH WM M300pa)KeHUs KaMEHHBIX Opyaui
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoxpoHoiIoruyeckas tadiauma,
KoyeKust «@opMbl COXPaHHOCTH UCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble M NpaKkTH4YecKHe PadoThI:

[TpakTuyeckas padora Ne 1. «/3yueHune UCKOMAEMbIX OCTATKOB PAaCTEHUH U JKUBOTHBIX B
KOJUIEKLIHASAX.

OKcKypeus «OBONIOLKS OpPraHMYecKoro Mupa Ha 3emiie» (B eCTeCTBEHHO-Hay4HbIH Win
KpaeBeIUeCKUil My3eil).

Tema 3. Opranusmbl U OKpPY:Karomias cpeaa.

OKOJIOTHSl Kak Hayka. 3aJadyd M pas3jielibl JKOJIOTMU. MeToabl HKOJIOTHYECKUX
UCCIIEIOBAaHUH. DKOJIOTMYEeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHMW3MOB:  BOJHAas,  HAa3€MHO-BO3JYIIHAs, I[OYBEHHas,
BHYTPHOPraHU3MEHHasl.

Okonornyeckne (akropel. Kiaccudukamms skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbOuoTtnueckue  (aKTOpPBL:  CBET, TEMIIEparypa, BIAKHOCTh.  (DOTONEPHOAM3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHUX (hakTOpOB. bruonornueckue puTMsl.

buotnyeckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmsl. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMyJsuu. OCHOBHBIE IOKA3aTead MOIMYJIALHUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpauus. JIuHamuka
YHUCIIEHHOCTH MOIMYJISILUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6onbaT, K. @. Pynse, 3. ['ekkens.

TabGmuupl u cxemsl: kapta «IIpupoausie 30Hb1 3emian», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Dotonepnoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJIALUN
uHOy30pun-Tyhenbkm», «llumessie nenmy.

JlabopaTopHble 1 NpaKkTHYeCKHE PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PaCTEHUM U3 pa3HBIX MECT
oOUTaHUN.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJIANNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. CooOmecTBa U IKOJIOTHYECKHE CHCTEMbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OuHolLieHO3a:  BHJOBas,
NpOCTpaHCTBEHHas!, Tpoduueckas (rmumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okosnorudeckue cucreMbl (3kocuctemsbl). IlonstTe 00 3KkocucTeMe UM OUOreOlEHO3E.
OyHKIMOHATbHbIE KOMIIOHEHTBl HIKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrUM B 3SKocucTeMe. Tpoduueckue (IMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeNd 3KOCHUCTEMBL: OHoMmacca,
OPOAYKIMS. DKOJOTMYECKHE NHUpaMUAbL: MPOAYKLHHU, YUCICHHOCTH, Ouomaccel. CBolcTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKieccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. IKOCHUCTEMA XBOWMHOIO WA
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOosKocucTeMbl. buonorndyeckoe u
XO03sICTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpazue kak (akTop ycToH4uMBOCTH dKocucTeM. CoXpaHeHHe OHMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6uochepe. I'panuiibl, coctaB U CTpyKTypa Omochepsl.
XKusoe BemectBo u ero QyHkumu. OcoOeHHOCTH OMocepbl Kak TI00aTbHONW 3KOCHUCTEMBI.
JnnamMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Ouocdepe.



KpyroBopoTsl BeliecTB U OMOTCOXMMHYECKHE IHKJIBI AJIEMEHTOB (YIJIepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHbIe U3MeHeHus B Ouocdepe. [mobanbHbIe
9KOJIOTUUYECKHE TTPOOIJICMBI.

CocymecTBoBaHnE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOPa3HOOOpa3us KaKk OCHOBA
ycroifunBoctu O6nochepsl. OCHOBAa PALMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECypcaMH U UX
UCII0JIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpanuu:

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

TabGmuupl u cxemsl: «Ilumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuranus», «OKoNOorMUeckas mnupamuaa», «buocdepa u yenmoBex»,
«OKocHUCTEMa IIUPOKOJUCTBEHHOrO Jieca», «ODKOcHCTeMa XBOHHOro jeca», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA MPUPOLY»,
«BaxHeiline MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocraistromas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKOBEIA d3PherT, «DaKkTOpHI
PalMmOaKTUBHOTO 3arpsi3HeHus: 6uocdeprl», «O01as cTpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HH B Omocdepey, «O30HOBBINA dKpaH Ouocheps», «Kpyrosopor yriepoga B OGuocdepey,
«KpyroBopot a3ora B mpupojie».

O6opyoBaHue: MO/IEb-aNIIuKaLUs «Tunnynsie OHMOIICHO3BD», repbapuii
«PactutenpHble  coobOmiecTBa»,  koyuiekuuu — «buomnenos», «Bpemurtenun — BakHeHImMx
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp», TrepOapuu U KOJUIEKIIMM pPAacTeHUHM U  KUBOTHBIX,
IPUHAAISKAIINE K pa3HbIM 3KOJIOIMYECKUM rpynnamM oxHoro Buja, Kpacnas kaura Poccuiickoit
®denepanyu, H300paKEHUSI OXPaHIEMbIX BUJIOB PACTEHUM U AKUBOTHBIX.



ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBiIMBarOTCA TpeOOBaHUS K pE3yabTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CpeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHMS NpenMera «buonorus» BblIEIEHbI
CIEIYIOIIUE  COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIIUMHCS  POCCUMCKON  IpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HAJIMYME€ MOTHUBALMU K OOyYeHHUIO OHOJOTrWHM, IeJICHANpaBICHHOE pPa3BUTHE BHYTPEHHHX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUECKHUX TPaJWLUN pa3BUTHUS
OMOJOTrMYECKOro0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4aroLIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPHUCYLIUMU  CUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIMYME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInyHOCTHBIE pe3ynpTaThl OCBOCHHMs IpeaMeTa «bHOJIOrus» NOCTUTalOTCs B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3MLMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
yBOKEHHS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buonorus» TOMKHBI OTpakaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUi, IO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
paclIMpeHue KM3HEHHOIO OIBbITa W OIbITA ACSATEIBHOCTH B IIPOLIECCE PEaTU3allMM OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEesATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnn y4eOHbIX U TO3HABATENIbHbIX 33]1a4, BHIITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKIEHUAMHU, KYJIbTYPHBIMH LIEHHOCTSMHU U COLUATbHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBIMOJHEHHS Y4YeOHBIX,
MIO3HABATEJIbHBIX M HCCIEOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IPaXKAaHCKOM WICHTUYHOCTH, MATPHUOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, CBOM 3BIK U KyJIBTYpPY, IIPOIILIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHWE K MPUPOAHOMY HACIEIWI0 M MAMATHUKAM IPUPOJBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;



CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BHUTHE
OMOJ0TUM, TOHUMAaHKS 3HAY€HUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTbH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYaIlMI0 U MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMTENAM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MNOHUMaHHUE SMOIIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBISATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (OPMHPOBAHHUA  KYJIbTYPbl 30POBbSI M
3MOLHMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMaHHE U peau3alys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
cOOIOZICHHEe TUTUEHUYECKHUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHI U OTIbIXA,
perymsipHas (uU3HUYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHUMAaHWE IIEHHOCTH TIpaBWUJ WHIAWUBUIYAIBHOTO M KOJUIEKTHBHOTO 0O€30MacHOTO
MOBEJECHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOICHHS aIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON U COIMAIbHOM HAPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHIMOJHATH — TaKyrO
NeSTeTbHOCTb;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOLIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBIIICHHE YPOBHSI JKOJOTUYECKOW KYJIBTYphI: NMPUOOPETCHHE OTBITa TUTAHHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOILIEH CPEIbl;

OCO3HaHHUE T1100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpETaeMble TPU W3YYCHHH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuU MNpPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBuJl MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX Ha COXPAaHEHHE PAaBHOBECUSI B JKOCHUCTEMAX,
OXpaHy BHUJOB, SKOCHCTEM, OnoChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAILIUX BPEH OKPYXKAIOLIEH NPHUPOJHOM Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIEHUS, SKOJOTMYECKOM KYJIbTYpbI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MTO3HABATEJIbHONW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKONM HANPaBIECHHOCTH;



8) HeHHOCTH HAYYHOI0 NO3HAHMA:

C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHAJIOre KyJbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KAK CPEICTBA B3AUMOICHCTBHA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyiid B (OPMHPOBAHUU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTABICHUs 00 OKpY’KaroleM
MHUpe KaK O E€IUHCTBE NPUPOABI, 4YelIOBEeKa H oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOJIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUHU JUISI COBPEMEHHON LMBUIM3AIMU: O00ECTICUESHUs
HOBOI'O YPOBHS Pa3BUTHUS MEIMLIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUWH, CIIOCOOHBIX
pemarb pecypcHble Ipo0IeMbl Pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BBIXOJA U3 III00AIBHBIX
9KOJIOTUYECKUX MPoOsIeM U obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
HCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJSIX MOBBIMIEHUS 0O0Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAIBLHOU
IpPaMOTHOCTH O0y4Jaroumxcs, popMupyemMoit pu U3y4yeHuu OUoJIorTuH;

NOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YyEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IOJyyaeMble 3HAHMUS Ui aHalIW3a M OObBACHEHHs SBJICHUH
OKpYXaloIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUMN, yMEHHE JelaTh O0OOCHOBAHHbIE
3aKJIIOYCHUsT HAa OCHOBE HAay4HbIX (AKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 IOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JIeM B peATIbHBIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAHHE IICHHOCTH HAay4HOH NEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUH 10 OHOJOTMUM B COOTBETCTBUU C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHs yueOHOro mpeamera «buoJOrus BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYUYAIOMIMXCS  MEKIUCIUTUTMHAPHEIE
(MexmnpenMeTHbIE) OOLIeHayUYHbIe TOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnen UKy METOJI0B IMO3HAHMSI, HCITOB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNe, HAOIIOeHUE, U3MEPEHUE, DKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHble JieiicTBUs (MO3HaBaTeNbHbIe, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00eCreunBaroye
dopmupoBaHre (HYHKIIMOHAIFHONW T'PAaMOTHOCTH M COIMAIIHOW KOMIETEHIIMH O0YYarolIuxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCAJIbHBIC Y4YeOHBIC NEHCTBHSI B TIO3HABATEIHHOW U
COLMAJIBHON MPAKTUKE.

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS IMPOTPAMMBI CPETHET0 OO0mero o0pa3oBaHUS
JIOJKHBI OTPakaTh:

OBJajieHNe YHHBePCAIBLHBIMH Y4eOHBIMH M03HABATEILHBIMH /ICHCTBUSIMH:

1) 6a30BbIE JJOTHYECKHE AeiCTBUS:

CaMOCTOATENIFHO (HOPMYNIHMPOBaTh M AaKTyaJM3HPOBATh IMPOOJIEMYy, paccMaTpHBaTh €&
BCECTOPOHHE;

UCTIONIB30BAaTh NPU OCBOCHUHM 3HAHUM TNPHEMBI JIOTMYECKOTO MBINUICHHS (aHANM3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMM, OOOOIEHHs), PACKpbIBAThb CMBICT OHOJIOIMYECKHX
HOHSATHHN (BBIICIATH UX XapaKTepHBIC TPU3HAKH, YCTAaHABIMBATH CBSA3U C JPYTHMH MOHITUSIMH);

OTpeNeNiATh WENU ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUIKCHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;



UCIIOJIb30BaTh OMOJIOTHUECKUE TMOHATUSA AN OOBsACHEHHS (AKTOB W SIBICHHH KHUBOMH
IPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYyk IEHUS (MHAYKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

PUMEHSTh CXEMHO-MOJIEJIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHWHA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAWHUPOBATh W BBIIOJHATH pPa0dOTy B YCIOBUSIX pEAITBHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE IeHCTBHA:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEIOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH, HAaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHBIX METOAO0B IO3HAHUS;

UCIIONIb30BaTh PAa3jMuYHbIE BHUABI ACSITENBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEPIpETAlNH, MPEOOPa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYaIWsX, B TOM YHUCIE TPU
CO3aHUH YYE€OHBIX U COI[HANIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYIHOU TEPMUHOIOTHEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHus, HAaXOAWTh AapryMEHThl Ul JOKa3aTelbCTBa CBOUX YTBEpPXKJICHH,
3aaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBaTh IOJyUYEHHBIE B XOJE pELIeHHUs 3aJaud pe3ysbTaThl, KPUTHYECKU
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh 1EJICHAIIPABICHHbIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pohecCHOHANBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYI0 M  TNPAaKTHYECKylo  o0jacTu
KHU3HEIEeATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTaTh HOBBIE MWJEH, MNpeUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
poOJIeMBI B 33]1a9H, JTOITYCKAIOIINE alTbTepHATHBHBIC PEIICHHUS.

3) padora ¢ nngopMmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (TekcTe ydyeOHOro mocolus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IpeJCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pPazIHMYHBIE METOABI TNPH TOWCKE W OTOOpe
O6uonornyeckoit HHGopMaIK, He0OX0IUMOM /IS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPAaTh ONTHUMAIBHYIO (OpPMY TMPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpEeACTBa HpH paboTe C OHOJOTHYECKOU
uHpopMaLKell: TPUMEHITh XUMHUYECKUE, (pU3MUecKue M MaTeMaTU4eCKHe 3HAKH U CHUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMHM, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.



OsiageHHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMA BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCHUU TI0 CYIIECTBY 00CYyXIaeMOi TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKAa3bIBAaTh
CY)KIEHHUSI OTHOCUTEJIbHO BBIIOJHEHMSI NpeJUlaraéMoi 3aJaud, Yy4YWUTbIBaTb HHTEPECHl U
COINIACOBAHHOCTh MO3ULMHI IPYIUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHMS, IMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYalUi, yMETh cMArdaTh KOH(MIUKTH U
BECTH I1EPErOBOPBI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTUX JIIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAs 1esITeJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW M MHIUBUIYaJbHONH pabOThI IpU
pemeHnn OMOoI0rnYecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH yueOHOM 3a1auu;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JECUCTBUU € y4y€TOM OOLIMX HHTEPECOB, U
BO3MOXKHOCTEH Ka)/10T0 4eHa KOJUIEKTUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIAMHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M HUX pEUIeHHs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M MOCTYINKax IO OTHOIIEHUIO K >KMBOW NMPHUPOJAE, CBOEMY 370POBBIO U 3/I0POBBIO
OKpPYXKarOLIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATEIBHOCTH U
’KU3HEHHBIX CUTYyaIUsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PelIeHUs MpoOIeMbl ¢ Y4ETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TIPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JIacTAX
3HAHWH, TOCTOSTHHO MOBBIIIATHL CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIaJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYyallut, BBIOOPA BEPHOTO PEILICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIN3€E PE3yJIbTAaTOB JAEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:



MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;
MpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € O3UIMH IPYTOro YesloBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buonorus» Hay4dHble 3HAHHUSA, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOCHHUIO, HMHTEPHpPETAMUd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbI
JESITeIBLHOCTH TI0 MOJyYSCHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWW B PAa3UYHBIX y4EOHBIX
CUTyallUsX, a TakKe B pEaJbHBIX >KU3HEHHBIX CUTYyallMsX, CBA3aHHbIX C Owuojorueil. B
nporpaMMe IpeAMETHbIC Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00ydeHHs..

[IpenMeTHble pe3yibTaThl OCBOeHUs yueOHOro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OHMOJIIOTHHM B CHUCTEME HAYYHOTO 3HAHUSA
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAITBHOM TPaMOTHOCTH Y€JIOBEKa [T PEeIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpPKaHUE OMOJOTUYECKMX TEPMUHOB U MOHATUMN: KHU3HB, KJIETKA,
opranusM, Merabosmu3M (0OMEH BEIIECTB M  NPEBpalllCHHEe HSHEPruH), TOMEOCTa3
(camoperynsiiiusi), YpOBHEBasi  OpraHU3alMsl >KUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKIHsi), HACIEACTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jarath OMOJOTHYECKHEe TEOpHH (KJIETOUHas, XpPOMOCOMHas, MyTallMOHHAs,
[EHTpaJIbHAs JI0TMa MOJEKYJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u ydenus (0 eHTpax MHOTO0Opa3usi U MPOUCXOKACHUS KYIbTYpHBIX pacTteHuit H. U.
BaswiioBa), onpeesiaTh TpaHUIlbl HX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTHHU: HAOMIOJACHHE M OMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJIICHUH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIONyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHA,
TEOpHUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHWH MOMYUYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIJICNATh CYNIECTBEHHBIC NMPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
NPEBpAIlCHUs] YHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M DHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYATHHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHATHh MOJTy4YEeHHBIE 3HAHUSA Uil OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEeH, COOMIONEHUS HOPM
TPaMOTHOTO TIOBENICHHsSI B OKPYXAMOIIEH NPUPOMHOW cpeae, MOHMMaHUue HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
NIPUPOIOTIOIB30BAHNS;

YMEHHE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAUTHOpHIIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIeJI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIHMBAHUS
JUTSI TIpE/ICKa3aHus HacleOBaHUs TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOJHATH J1TAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ y4eOHbBIM U 1a0opaTopHbIM 000pPYI0BAHUEM;

yMEHHE KPUTHUYECKH OILICHWBATh M HHTEPIPETHPOBaTh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUsl, BKIIIOYAIOINIYIO TICEBIAOHAYYHbIC 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM HMH(OpMaLNK, HAyYHO-TIOMYJIIPHbIE MaTE€pHUalbl), ITUUECKHUE ACTIEKTHl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000Ias
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



[IpenmerHble pe3ynbTaThl OCBOCHHSA YyueOHoro mnpeamera «buomnorusty 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [UIs PEeLeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COIep)KaHue OMOJIOTHUECKUX TEPMUHOB U IOHATHI: BU]I, TIOMYJISIIHS,
reHoOH, SBOJIOLUHMS, JBIXKYIIME CHIbI ((aKTOphl) JBOJIOIUH, MPHCIIOCOOJICHHOCTh
OpPraHu3MOB, BHJ000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeyLIEHTbI, LIeNN MUTaHUs, SKOJIoruyecKas nupaMua, OuoreoueHos, ouocgepa;

yYMEHHE Wu3Iaratb Ouonorndeckue Teopun (dBomonmoHHas Teopuss Y. JlapBuHna,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiiieBoro cxoacraa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHui U nyTteil sBomouuu A. H. CeBepuosa, yueHus o
6uochepe B. . BepHaackoro), onpenensiTe rpaHULIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTHHW: HAOIIOJCHUWE W ONMHCAHUE
XKHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M I[POBEJCHHE OUOJOIMYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXJIY HCCIENyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAy4YHbBIX MOHATHIH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yIbTATOB;

YMEHHUE BBIIENSATH CYIIECTBEHHbIE IPU3HAKH CTPOECHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
NOMYJISIUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOTE€OIEHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMU B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPYyroBOpOTa BELIECTB U OMOr€OXMMMUYECKHUX LIMKIOB B
ouocdepe;

YMEHHE MPUMEHATH MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, /111 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIedeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIFOJIEH, COOJIIOIEHUS HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXarmolleil NpUponHOH cpene, MOHMMaHUE HEOOXOAMMOCTHU
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33/Jayd, COCTaBJIATh CXEMBI IMepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHus);

YMEHHE BBINOJHATH JJAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

yMEHHE KPUTHUYECKH OIIEHWBATh W WHTEPIPETHPOBaTh HH(OpMALHIO OHOJIOTHYECKOrO
COJIepKaHUsl, BKJIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM HMH(pOpMAalLlMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TIJI00aIbHBIE
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
Ouojoruveckyro MHGOpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KITIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
N w/m leOl"pZIl)MIVilLI Bcero Kontpoabneie  Ipaxtuieckue oﬁlfgsothenL;ue
padoThI padoTsbI pecypes
bubmmoreka [JOK
! bronorns kax Hayka 2 05 https://m.edsg).ru/7f41c292
2 JKuBbie cucTeMbl U UX OpTaHU3aALUS 1 bubmorexa LIOK
https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubsmorexa [IOK
https://m.edso0.ru/7f41c292
4 JKu3HenesTenbHOCTD KIETKH 6 0,5 ﬁgg;?;;i;ié’g?ﬁ/? £41c292
5 Pa3smHOXeHUe 1 HHIUBUAYATbHOE PAa3BUTHE 5 05 1 bubnnorexa [JOK
OpPraHU3MOB ' https://m.edso00.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 8 1 15 bu6mmoteka IIOK
OpraHM3MOB https://m.edso0.ru/7f41c292
v Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmorexa LIOK
https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 4



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

11 KJIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undposrbie)
Ne n/m NPOrpamMmbl Bcero Konrpoarmpie  Ipaxtueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
but6mmoreka [IOK
1 OBOMIONHOHHA OHOTIOTHA d 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6muoteka [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 OprasusMbl B OKpY Karolias cpejia 5 1 https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 ]f?tl/tlgg'l;llcr)‘rT]eeI:jic])f)OrIlJ{/? f41cc74
3) PeszepBHoe Bpemst 2 bubmmorexa HOK
P p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOTPAMME '



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

INIOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJymyecrBo yacos DJIeKTpOHHbIE MU (POBBIE
Ne i/ Tema Ypoka Beero KOHTpOJ’IbHLIe HpaKanecKne OﬁpaSOBaTeJILHbIe
padoThI padoThI pecypchl
bubnunorexa LIOK
1 buonorus B cucteme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
Meto/1bl TO3HAHUS KUBOU IPUPOIBI.
2 [IpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«Hcnonp30BaHKe pa3IUYHBIX METOIOB ITPH https://m.edso00.ru/863e6122
M3Y4YCHHH OUOJIOTHYECKUX O0OBEKTOBY
3 buonoruyeckue cucTemsl, IPOIECCH U UX 1 bubnnorexa [JOK
U3yUYCHUE https://m.eds00.ru/863e6564
4 XUMHYECKU cocTaB KieTkd. Bona u 1 bu6nmorexa LIOK
MHUHEPaJIbHBIC COJIU https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoenne OeIKoB 1 ]f?tptlgg:l;l/?nT.e;:jasc]){)(.)rI:/863e6b72
depMeHTHI — OHOJIOTHYECKHE
6 synemie saramimmeotot axmumoor 1 05~ buomorerallOK
https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasasbl)»
bubnmnorexa [JOK
! YrIeBozet. JIHmHALL ! https://m.edsc]i).ru/863eG870
bubnuotexa [JOK
8 Hyxknennosbie kucnotsl. ATO 1 https://m.e dsc%f).ru 1863e6d5¢
9 Hcropust 1 METOIBI N3YUEHHUSI KIETKU. 1 bu6muoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kietka xak negocTHas »KUBas CUCTEMa 1
11 CrpoeHue 3yKapruoTUYECKON KIIETKH. 1 0.5 bubnmnoreka [JOK



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Jlaboparopuas pabota Ne 2 «3yuenue
CTPOCHHS KJIIETOK PACTCHUI, )KUBOTHBIX,
rpuOOB ¥ GaKTEpUil MO MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpEnapaTax u ux

https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c¢

OIHCaHUEC

bubnunoreka LIOK

12 OOMeH BelIeCTB U METa00IU3M hitps://m.eds00.ru/863e766¢

bub6nmoreka [IOK

13 Potocmires. Xemocuires https://m.eds00.ru/863e7c98

. bubnunoreka LIOK

14 Jueprerueckuii 0omen https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN IUKI KISTKU. [leneHue

15 HaGmoncHHe TS B KrETREN KOS 05 | BubmerekallOK

A ' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIperapaTax»

16 buocuntes 6enka. Peakuus MaTpuaHOTO Bbu6mmoteka [IOK
CHHTE3a https://m.eds00.ru/863e796e
Tpaucusiiust — OuocunTe3 Oenka.

17 O6o01maroiee MOBTOPEHHE 110 TEMaM 05 bubmuoreka [IOK
«XUMHYECKUH COCTaB U CTPOCHHE KIICTKH. ’ https://m.edso00.ru/863e796e
KuzneaesaTenbHOCTh KICTKM

18 Hexnerounsle GopMbl )KU3HU — BUPYChI bubmorexa LHOK

https://m.eds00.ru/863e7540
bubnmorexa LIOK

19 dopMbl pa3MHOKEHHSI OPraHIU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmuoreka [{OK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue M pa3BUTHE TOJOBBIX KIETOK.

21 OmnonorBopenue. JlaboparopHas padbota 0.5 bubmorexa [IOK

Ne 4 ((I/ISYI-ICHI/IC CTPOCHH IMOJOBBIX KJICTOK

https://m.edso0.ru/863e81b6



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
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

Ha TOTOBBIX MUKpOIIpENapaTax»

NunuBuayanpHOE pa3BUTHE OPTaHU3MOB.
O6o0maroree MOBTOPEHHE 110 TEME

bu6nmoreka [IOK

22 «Pa3MHOKEHHUE U MHIUBUIYAIbHOE 0.5 https://m.eds00.ru/863e8436
pa3BUTHE OpraHU3Ma»

23 ['enetnka — HayKa O HACJIEJACTBEHHOCTH U bu6nmoreka [IOK
HM3MEHYHUBOCTH https://m.edso00.ru/863e86f2

o4 3aKOHOMEPHOCTU HACIEAOBaHUS bubmmoreka [JOK
IPHU3HAKOB. MOHOTHOPHIHOE CKpPEIIMBAHUE https://m.edso00.ru/863e8878

o5 JluruOpuHOE CKpeIuBaHue. 3aKOH bu6nmorexa LIOK
HE3aBHCUMOT'0 HACIICIOBAHUS PH3HAKOB https://m.edso0.ru/863e89a4
CleruieHHOE HaclIeI0BaHHUE ITPU3HAKOB.

TOpHAas Ta Ne 5 «3yuenn
26 Jp};?i;iia(;glaaw?;g:ﬂgpﬁnfwro?l] e 0.5 buGnuorexa LIOK
https://m.edso00.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30HITBI
Ha TOTOBBIX MUKpPOTIpEIapaTax»

27 I'enetuka noma. HacnemoBanvue npu3HaKkoB, bu6nunorexa LIOK
CIETUIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
W3menunBocth. HenaciaencreeHHast
n3MeHuuBOCTh. JlabopaTopHas pabora Ne 6.

o8 Nzyuenne MmoanpukamoHHOM 05 bubmmoteka IIOK
U3MEHYHBOCTH, TOCTPOCHUE ' https://m.edso0.ru/863e8efe
BapUALIMOHHOTO Psifia U BAPUAIIMOHHON
KpHUBOW»

HacnencrBeHHass ”3AMEHUNBOCTb.

29 JlabopaTtopHas pabota Ne 7. « Ananus 05 bubmuoreka [IOK
MyTaluil y 1po30(Hibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpenaparax»

30 I'enernka yesoBeka bubmmorexa TIOK

https://m.eds00.ru/863e8d78

31 PesepBHblil ypok. O60011eHNE 110 TeMe 1

«HacnencTBeHHOCTh U H3MEHUYHUBOCTh



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
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

OpraHUu3MOB)

32 Cenexius Kak HayKa U TpoIiece 1 BH6H_HOTeKa 0K
https://m.eds00.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CEJIEKIINU 1 bu6nmoreka [IOK
pacTeHUil U KUBOTHBIX https://m.edso00.ru/863e9214
34 buoTtexHoorus Kak oTpaciib MPOU3BOJICTBA 1 BH6H_HOTeKa 0K
https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanyecTBo 4acos

Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 06pA30BATEBHbIE PECYPCHI
padoThI padoTbI
1 DBOJIIOIUS U METOJIbI €€ U3YUCHUS 1 BH6H_HOTeKa HOK
https://m.edso0.ru/863ea20e
2 HcTopus pa3BuUTHS NpeACTaBIECHUN 00 1 Bu6mumoteka [JOK
IBOJIIOLIMU https://m.eds00.ru/863e9570
bubnuoreka [IOK
3 Mukpoosomows ! https://m.edso0.ru/863e9cle
[Tomymsimus Kak seMeHTapHas eAUHHIA BUA U
4 sBoornu. JlaboparopHast pabora Ne 1 1 05 bubmmoreka [JOK
«CpaBHeHHE BUIOB IO MOP(OIOTHYECKOMY ' https://m.edso00.ru/863e99c6
KPUTEPHUIO»
5 JIBmoky1ue cuibl (3eMeHTapHbIe (PaKTOPHI) 1 Bu6moteka [IOK
IBOJIFOLIMU https://m.edso0.ru/863e9da4
. bubnnorexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro popmbl 1 hitps://m.eds00.ru/863e9ed0
Pe3ynbTaThl 2BOJIONNHN: TIPUCITOCOOICHHOCTh
7 OpraHu3MoOB U BHI000pa3oBanue. JlabopaTtopHas 1 05 bubnnorexa [JOK
pabota Ne 2 «Onrcanue mprCIocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEIFHOTO XapaKTepay
8 HampapiieHus 1 IyTH MaKpOIBOJTFOIHH 1 bubmorexa [IOK
https://m.edso0.ru/863e9cle
9 HeoOpaTuMocTh 3BOIOIUU 1
10 HcTopus xu3HU Ha 3eMiIe U1 METOABI €€ 1
U3YICHHUS
11 ['mnoTe3sl NPONCXO0XKACHUS KU3HU HA 3eMIie 1 bubmorexa I[IOK
P A https://m.edso0.ru/863ea5a6
12 Pa3BuTHe %u3HU Ha 3emiie 1o 3pam U Neprojam 1 bubmorexa HOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3Tarbl BOJIOIUNA PACTUTEIHHOTO U
JKUBOTHOTO Mupa. [IpakTrdeckas padora Ne 1

bu6nmoreka [IOK

13 «M3yueHne UCKOMaeMbIX OCTAaTKOB PAaCTCHHUN U 05 https://m.edso0.ru/863ea8bc
YKUBOTHBIX B KOJUICKITHSIX)»
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa BH6H_HOTeKa LIOK
https://m.edso00.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTeHE3) BH6H_HOTeKa 0K
https://m.edso0.ru/863eac2c
16 JBmxymue cuibl ((hakTophl) aHTPOMIOTEHE3A ﬁgg;?/%?ezzg.orﬁl%%a 444
17 OcCHOBHBIE CTaJIUU IBOJIIOLIUU YEJIOBEKA
18 YenoBeueckue pachl U NPUPOIHBIC aIaNTAllUU bubnnorexa [JOK
4eJIOBEKA https://m.edso0.ru/863eaea2
19 PeseprHblit ypok. O600mIIeHNE IO TEME
«BO3HUKHOBEHUE U pa3BUTHE )KU3HU HA 3eMIIe)
20 DKOJIOTHUS KaK HayKa
21 Cpenpbl oOuTaHus U 3KOJI0rHuecKrue (HhakTopbl ﬁgggﬁ;%i&?ﬁls 63eafec
Aobuotuyeckue daxropsl. Jlaboparopnas pabora
Ne 3. «Mvop(ponomquKHe 0COOEHHOCTH BuGmmotexa LIOK
22 pacTeHM U3 pa3HbIX MECT OOUTAHUSD. 0.5 https://m.eds00.ru/863eb10e
JlaGopatopHas pabota Ne 4. «BnusiHue cBera Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJIEYCa»
bubnnoreka [JOK
23 buoTtndeckue GpakTopbl https://m.edsc])lo.ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKH TOITYJISIIIH.
24 [IpakTueckas pa60TavN9 2 «Iloncuér 05
TUTOTHOCTH TIOITYJISIIIH Pa3HBIX BUIOB
pacTeHuiD)
25 Coo01iecTBa OpraHu3MOB — OHOIIEHO3 Eggg:l;l/(r);i:jicﬁ)c.)rﬁ@%eb 463
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubnuoteka [JOK



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
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

OCHOBHBIC ITOKa3aTEIN YKOCUCTEMEL.

27 Dxosiorudeckue nupamuapl. CBOMCTBa 1 BH6H_HOTeKa HOK
skocncTem. CyKIeccus https://m.edso0.ru/863eb5fa
28 [Ipupoanbie 3K0cHCTEMBI 1
29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1
30 buocdepa — rnobanpHas skocucTeMa 3eMITH 1 ﬁggg%ﬁ?;iiﬂﬁl%sebb%
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS Orocheps 1 ]f?tptlgg:l;l/(r)rTl.GGKCIaS(])f).OrIlfISGSeb d16
32 YenoseuecTBO B Ouocdepe 3emiaun 1
33 CocymiecTBoBaHME TPUPOJIBI U YEIOBEUECTBA 1 BH6H_HOTeKa LOK
https://m.edso0.ru/863ebale
34 PeseprHblii ypok. O60011IEHNE TEMBI 1
«Coo0b11ecTBa ¥ 9KOJIOTHYECKHE CUCTEMBD»
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA
1. buonorus: 10 knacc: 6a30BbIit ypoBeHb: yueouuk/ M. H. [Tonomapésa, O.A. Kopaunosa, T.E.
Jlomumuaa. — M.: Berrana-I'pad.
2. buonorus: 11 knacc: 6a30Bbiii ypoBeHb: yueonuk/ M. H. [lonomapésa, O.A. Kopuunosa, T.E.
Jlommmua. — M.: Benrana-I'pad.

METOIAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. buonorus. 10 xmacc. bazoBsiit yposenb. Metoamueckoe mocooune ABrop Ilonomapesa 1U.H.,
Kopuunosa O.A., Cumonoga JI.B.
2. Ilonomapesa M.H. buonorus. 11 knacc. Metoauueckoe nocodue. ba3obiii ypoBeHb

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunast komutekims Hugpposbix O6pa3zoBarenbubix Pecypcos. — http://school-collection.edu.ru

2. OOpa30BaTebHBIN MOPTAL.- WWW.Urok.ru

3. YuebHo- MeToauueckuii moptai.- http://www.uchmet.ru/

4. Topran komnanuu «Kupumn u Medoauiiy: http://www.km.ru

5. Pecypc ceTeBBIX coobiecTB «»OTKpPHITHIH Kiaace .- http://www.openclass.ru/

6. Cpena [uisi BeIeHUsI IPOSKTHOM ACATENBHOCTH, [UISl CETEBOTO B3aUMO/ICHCTBUSI PA3IMNYHBIX YPOBHEH-
http://wiki.iteach.ru/

7. llpencraBurensctBo CeTr TBOPUECKHUX yuuTeneit.- hitp://www.it-n.ru
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HNUTOI'OBBIE KOHTPOJIBHBIE PABOTHBI B 10-11 KITACCAX

10 KJIACC
BapuanTt 1
1. lnst u3ydeHusi CTPOEHHUs MOJIEKYJI NMOJMCAXAPHU/IOB U UX POJIM B KJIETKe UCIOJIb3YIOT METO/
1) GnoxummudecKuit 2) BIEKTPOHHOM MHUKPOCKOITHH
3) UMTOTeHETHYECKUI 4) cBETOBOW MUKPOCKOITHH
2. XJ10pomjiacTbl HMEIOTCS B KJIETKAX
1) KOpHsI KamycThl 2) rpuba-TpyTOBUKA

3) nucTa KpacHoro nepua  4) IpeBECHHBI CTEOJIS JTUTIBI
3. L1t nepBoii ¢ga3bl Meiio3a XapaKTepeH npouecc

1) KOHBIOTALIUH 2) buocuHTE3a Oenka

3) penymukauuu  4) cunre3a ATO

4. Kakasi cTpyKTypa n300pakeHa Ha pUCYHKe?

1) xpomocoma 2) sHAOIUIa3MaTHYECKas CETh
3) xomrmuiekc ['onpmxu  4) MukpoTpyOoUuKa

5. Alu1eJIbHBIMH Ha3bIBAKOT TeHbl, PACIIOJI0KEeHHbIE B
1) HETOMOJIOTUYHBIX XPOMOCOMAX

2) 0OIMHAKOBBIX JIOKYCaX FOMOJIOTMYHBIX XPOMOCOM

3) pa3HbIX Mapax ayToCcoOM

4) pa3aMyYHBIX JIOKyCaX FOMOJIOTHYHBIX XPOMOCOM

6. I'mOopuabl F1, nosyyeHHble NPH CKPEIIMBAHUM PACTEHUH 3eMJUISSHUKH € KPACHBIMH M OeJIbIMH IUI0JAMH, UMM IJIOABI PO30BOI0 LBETA — 3TO
CBHU/IETEJbCTBYET O NPOSIBJICHUHU

1) MHO’KECTBEHHOT'O IEHCTBHSI T€HOB  2) HE3aBUCUMOI'O PACIIEIUICHUs IPU3HAKa

3) HEMOJHOTO TOMUHUPOBAHUS 4) CLIETNICHHOT'O HACIEOBaHUS
7. Bei0epuTe TpH BepHBIX 0TBeTa. XJIOPOIIACTBI:
1) BBINONHSIOT TPAHCIIOPTHYIO (PYHKIIHIO; 4) mpeoOpa3yroT COJTHEUYHYIO YHEPTHIO B SHEPTHIO YIIIEBOJIOB;
2) HMMEIOTCS B KJIETKAaX PaCTCHHIA; 5) cocTosT n3 MUKPOTPYOOUEK;
3) HMEIOTCS y MPOKAPHOT; 6) o0Opa3yroTcs MyTEM JCICHHS.
8. YcTraHoBHTE COOTBETCTBHE MEKIY NPU3HAKAMH OPraHM3MOB H HAJAPCTBOM, VIS KOTOPOI'0 OHU XapAKTEePHBI.
IIPU3HAKH HA/JLIAPCTBO
A) He UMeloT Aapa 1) I[Ipokapuotsl
b) nmeror ogny konbueByro monekyiy JHK 2) DyKapuoThl

B) umeror MuToxoH1pun
I') He uMeroT MeMOpaHHBIX OPraHOMIOB
J1) ecThb 3HJI0MJIa3MaTHYECKas CeTh U annapar ['onbku

9. HaiiguTe omM0OKH B IPUBEIEHHOM TeKCTe. YKaKUTe HOMepa NpelyiosKeHn i, B KOTOPBIX ¢/leJIaHbl OIIU0KH, HCTIPABbTE UX.
1. bakTepun OTHOCSTCS K dyKapHOoTaM, Tak Kak HE UMEIOT 0()OPMIIEHHOTO spa.

2. B iuromazme OakTepuit IMEIOTCS puOOCOMBI, MUTOXOH/IPHH U SHJIOTUIa3MaTHIECKas CETh.

3. Ha nmoBepxHocTH MeMOpaHbl OakTepUaIbHON KIETKH UMEETCs TUIOTHAs KJIETOYHAs CTEHKA.




4. HekoTopblie OaKTepHH UMEIOT KTy THKHU.

5. PasMHOXaroTcs 6akTepuu ¢ MOMOIIBIO CIIOP.

6. BobIIMHCTBO OaKTEpHil BBHITIOIHSAET B IKOCHCTEMaX (DYHKIIMIO pEayLIEHTOB.
10. Pemiute 3a1a4y:

[Tpuznak Gopmbl BOJIOC HACTIEAYETCS 110 TPOMEXKYTOUHOMY THITY. DOpMa BOJIOC U HATMYKME BECHYIICK HACTIEAYIOTCS HE3aBHCUMO.

Kenmyna ¢ BeCHYIIKaMU M BOJIHUCTBIMU BOJIOCAMH BBIIIA 3aMYXK 32 MY>KUMHY C TAKMMH K€ MpU3HAKaMU. Y HUX POAMIICS ChIH 0e3 BECHYIIEK U C IPSIMbIMU
BOJIOCAMH. DTOT CBIH XCHHWJICSA Ha JEBYIIKE, (EHOTUIIMYSCKU CXOMHON c ero Marepbio. CocTtaBbTe cxemy pemieHus 3amaun. Onpenenute TeHOTUIIBl POAUTENCH,
TEHOTHUIIBl U (PEHOTHUIIBI MOJTYYEHHOIO IMOTOMCTBA B IIEPBOM U BO BTOPOM MOKoJeHUsX. KakoBa BEpOATHOCTb POXKIEHUS B ceMbe ChlHA peOEHKa 0e3 BEeCHYIIEK U C
IPSIMBIMU BOJIOCAMU?

11. SInpo comaTuyeckoil KJIETKH JATYIHIKH coaepKuT 26 xpomocoM. Ckoibko moJjiekya JAHK conepxxut cnepmaro3ou JArymKku? B oTBET 3alUIIUTE TOJBKO
COOTBETCTBYIOILIEE YHUCIIO.

12. YcranoBure, B KaKOi MOCJ1€10BATEILHOCTH POUCXOAST MPOLECCHl MUTO3A.

1) PacxoxaeHue CeCTpUHCKUX XpOMaTHI.

2) Cniupanu3zaiys XpoMOCOM.

3) O6pa3zoBanne MeTada3HON TUIACTUHKH.

4) JleneHue MUTOIIA3MBI.

13. Kakum HOMepoM Ha pucyHKe 0003HAaUYeHA (pa3a Meiio3a, B KOTOPYIO (POPMHUPYIOTCS rarJIOUIHbIE sApa?

IlepBoe nenenue mernosa:
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Bropoe nenenue meiiosa:
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Bapmuanr 2
1. Kakne npu3Haky XapakTepHbl /s Tesioga3bl MuTo3a?
1) cnupanu3zanus XpoMocom
2) BBICTpauBaHUE XPOMOCOM B 3KBAaTOPHUAIBHOM MJIOCKOCTH KIIETKH
3) neneHue LEHTPOMEPHI U PACXOKIECHUE XPOMOCOM K ITOJIFOCAM KIIETKU
4) necnmpanan3anys XpoMocoM, 00pa30BaHKE IBYX sEp



2. X710pou1 B XJIOPOIIACTAX PACTHTEIBHBIX KJIETOK

1) ocyrmiecTBisIE€T CBSA3b MEXAY OPraHOUAAMHU

2) yCKOpSIEeT peakluy SHEPreTUYecKoro ooMeHa

3) morJIoNaeT YHEPTrHIo CBETa B Mporiecce GOTOCUHTE3a

4) ocyl1ecTBIIsIET OKUCIIEHNE OPIraHUYECKUX BEILECTB B IIPOLIECCE JbIXaHUS

3. XpoMOCOMHBII HA00P B COMATHYECKHUX KJIETKAX Yy KEHIIIMHbI COCTOUT M3

1) 44 ayrocoM u 1Byx X-XpoMOCOM 2) 44 aytocoM U ABYX Y-XpOMOCOM

3) 44 aytocoM 1 X- U Y-XpOMOCOM 4) 22 map ayTocoM U X- U Y -XpOMOCOM
4. IIpomexyTO4HOE HACJIeJ0OBaHUEe IPU3HAKOB NPOSIBJISIETCS B pe3yJibTaTe

1) HapyIIeHust cLeTJIeHHs TEHOB 2) HENOJIHOTO TOMUHUPOBAHHUS

3) uMTOINIa3MaTUYECKOU U3MEHYUBOCTH 4) MOJIHOTO TOMUHUPOBAHUS

5. IlapTeHoreHnes — 310

1) pa3MHOKEHUE MyTEM pa3BUTHS B3pOCIONH 0COOM U3 HEOIUIOAOTBOPEHHOIO siilia

2) pa3MHOXKEHUE TepMa@POIUTOB, UMEIOIINX OJTHOBPEMEHHO U CEMEHHUKH, H SMYHUKU

3) pa3MHOXEHHUE MTyTeM TOUYKOBaHUS

4) HCKYyCCTBEHHOE OILJIOJIOTBOPEHUE SUIIEKIICTKH («B IMTPOOUPKE )

6. CxpecTuiin JAUreTepo3MroTHoe pacTeHHe TOMATa € KPACHBIMH KPYIVIBIMH ILJIOJAMHM M TOMO3HUIOTHOE pacTeHHe € KeJITbIMH OBAJBHBIMH ILJIOJAMH
(KpacHbIil HBeT U KpyrJas (popma 1mioga — J0OMMHAHTHBIe NpU3HaKu). OnpeaeanrTe cCOOTHOIIEeHHe reHOoTUNOB F1.

1)9:3:3:1 2)1:1:1:1 3)3:1 4)1:2:1
7. BbiOepuTe TpU BepHBbIX 0TBeTa. Pubocoma:
1) wumeer ABOIHYIO MEMOpaHy; 4) He UMeeT MeMOpaHsI;
2) cocrout u3 PHK u Genka; 5) ocymiecTBIAET CUHTE3 OEIIKOB,;
3) CHHTE3UpYET YIJIEBOJIBI, 6) oOpasyeT JTU30COMBI
8. YcTraHoBHTE COOTBETCTBHE MEKIY NPU3HAKAMM U TPYNIOH OPraHU3MOB, 1Jisl KOTOPOii OHU XapaKTePHBbI.
IIPU3HAKH IrPyIIiiA
OPTrAHUIMOR
A) OJTHOKJIETOYHBIEC OPTaHU3MBI 1) Bupycor
b) nposBnstOT mpU3HAKK )KUBOTO TOJIBKO B KJIETKaX JPYTHX OPTaHU3MOB 2) baktepun

B) He UMEIOT KJIIETOYHOTO CTPOCHHUS
I') BUIHBI TOMBKO B JIEKTPOHHBIN MUKPOCKOT
J1) comgepxkaT puOOCOMBI




. HaiiauTe 011MOKM B IPUBEIEHHOM TEKCTE. Y KAKUTE HOMePA MPeAJIoKeHUl, B KOTOPBIX CAeJJaHbl OIIN0KHU, HCIIPABbLTE UX.

. DyKapuoTH4ecKas KJIeTKa COAEPKUT pa3IndyHble MEMOPaHHbBIE OPTaHOMIbI.

. BaxxnelimmMn MeMOpaHHBIMU OPTaHOUIAMH SBJISIFOTCSI pUOOCOMBI, T. K. OHM OCYIIECTBIISIFOT CUHTE3 OelIKa.

. MHOTHE cuHTe3npOBaHHbIE OCJIKHM HAKAIUIMBAIOTCS B KIIETOYHOM IIEHTPE, YIIAKOBBIBAIOTCS B CEKPETOPHBIC My3bIPHKH U BBIBOAATCS U3 KIETKH.
. Jlpyroii BaxHbIi OpraHoM] - IM30COMa - 00ECIIEUNBAECT BHYTPUKIETOUHOE IIepeBaprBaHUeE.

. DHEPreTUYeCKUMU CTAaHLUAMHU KJIETKU Ha3bIBAalOT MUTOXOHJPUU.

. Kak u npyrue memOpaHnHble OpraHOU/Ibl, MUTOXOHJPUU UMEIOT OJHY MEMOpaHy.

10. Pemure 3axauy.

VY yenoBeka OJIM30PYKOCTh — JTIOMMHAHTHBIN MIPU3HAK, @ HOPMAJIbHOE 3pEHHE — pelecCuBHbIM. HopManbHbIM ypOBEHb IJIFOKO3bI B KPOBH —
JOMUHAHTHBIA TPU3HAK, a IPEAPACTIONI0KEHHOCTh K CaxapHOMY TUabeTy — perneccuBHBINA. bim3opykuil Myx4rHa, HE CTPAJAIOUINA CaXapHbIM
I1abeToM, JKEHUIICS Ha MPeIpaclookKeHHON K caxapHOMY JuabeTy JeBYILIKE ¢ HOPMalbHbIM 3peHueM. OnpeaenuTe reHOTUIIbl poIUTenei u
BEPOATHOCTb POXKJIEHUS JETEH ¢ HOPMaJIbHBIM 3pEHUEM U IPEIPACIIONIOKEHHBIX K 3a00JI€BaHUIO CaXapHbIM TUA0ETOM, €CIIM U3BECTHO, UTO OTEL]
reTepo3UroTeH 1o 0oonmM npusHakaM. Kakoii 3akoH HacieJ0BaHUs MPOSIBIISETCS B JAHHOM citydae?

OOl WN P O

11. Y miiogoBoii Myxu Ap030QH/Ibl B COMATHYECKUX KJIETKAX COJEPKUTCH 8 XpOMOCOM, a B IOJIOBBIX KJIeTKax? B OTBET 3anuIInTe TOIBKO
COOTBETCTBYIOILIEE YHUCIIO.

12. YcTaHOBHTE MOC/I€10BATEILHOCTH MPOIECCOB, MPOUCXOAANINX B X0/€e Meiio3a.
1) pacrionosxeHue nap roMOJOrMYHBIX XpPOMOCOM B 3KBAaTOPHUAIbHOH MJIOCKOCTH

2) KOH'BIOTAIUSA, KPOCCUHTOBEP

3) pacxox/ieHHe CeCTPUHCKUX XPOMaTH L

4) oOpa3oBaHKeE TAJIOUIHBIX SAEP C OAHOXPOMATHIHBIMU XPOMOCOMaMHU

5) pacxox/ieHre FTOMOJIOTHYHBIX XPOMOCOM

13. KakuM HOMepoM Ha pucyHKe 0003Ha4eHa (pa3a Meii03a, B TeueHHe KOTOPOii MPOMCXOIUT KPOCCUHIOBep?
IIepBoe nenenne mMenosa:

>



Bropoe nenenue meitosa:

11 xmacce

1 BAPUAHT

1. Ilpouuraiite Tekcr. BbiOepure TpPH NpeATOkKeHHs, B KOTOPbIX JaHbI onucaHus Mopdosaornyeckoro xkpurepusi Buaa CocHbl

O00OBIKHOBEHHOM.

(1) CocHa oOBIKHOBEHHAst — CBETONIOOMBOE pacTteHue. (2) OHa MMeeT BBICOKUN CTPOMHBIA CTBOJ, KpoHa (POPMHUpYETCS TOIBKO BOJIM3H
Bepxymku. (3) CocHa pacTéT Ha HecyaHbIX IOYBaX, MEJOBBIX ropax. (4) Y He€ XOpouo pa3BUTHI IVIaBHBI U OOKOBBIE KOPHH, JIUCThS
UTJIOBU]IHBIE, 110 JIB€ XBOMHKHU B y3i1e Ha nobere. (5) Ha Monoapix moderax pa3BUBalOTCs 3€J€HOBATO-KENTHIE MYKCKHE IIUIIKA U KPaCHOBATbIe
KeHCKHe UIKH. (6) [TbuTbIla MepeHoCHTCsl BETPOM U TTONAIaeT Ha )KEHCKUE IIUIIKH, TJe TPOUCXOIUT OIUIOIOTBOPEHHE.

2. YCTaHOBHTE COOTBETCTBHE MKy NPU3HAKAMM I0JI10T0 CJAM3HSI U KPUTEPUSIMH BH/1Q, 115 KOTOPbIX OHM XapaKTePHbI.

IIPU3HAK

KPUTEPHUH BHUJIA

A) obuTaeT B cajiax U oropojax

b) pakoBuHa oTCyTCTBYET

B) Teno msirkoe myckynucroe

') muraercs  MSITKUMH — TKaHSIMH  Ha3€MHBIX
pacTeHui

J1) opransl 4yBCTB — JIBE MApPhI IIyTIajell

E) Beget HazeMHbIil 00pa3 KU3HU

1) Mmopdonornyeckuit
2) DKOJIOTHYECKU I




3. YcTaHOBHTE COOTBETCTBHE MEXK/1Y PUMEPOM M CIIOCOO0M BHA000pa30BaHNsl, KOTOPBI ITOT IPUMEP WIIOCTPHPYeT.

ITIPUMEP CIIOCOb
BUJIOOBPA30OBAHUA
A) obuTaHue ABYX MOMYJISAIHMA OOBIKHOBEHHOTO OKYHs B IPUOpPEkKHOI 30HE U Ha | 1) reorpaduueckoe
OompI10# rIyOrHE 03epa 2) KOJIOTHYECKOE

b) oOuTanue pa3HbIX TOMYJISAIMNA YEPHOTO

Npo3/a B TIyXUX Jiecax U BOJIU3H KHUIIbs YeIOBEKa

B) pacnian apeasia nanapiia MaiCKOro Ha M30JMPOBAHHBIC YYaCTKU B CBSI3U C
0JIEICHEHUEM

I') oOpazoBanue pa3HbIX BUI0B CUHUI] HA OCHOBE MUIIEBON CHEMaIN3alUN

J1) popmupoBanue JHUCTBEHHUIIBI aypCKOW B pe3yJbTaTe pacIIUpeHHs apeaa
JIMCTBEHHUIIbI CUOMPCKOI Ha BOCTOK

4. YcTaHOBHTE COOTBETCTBHE MKy YPOBHSIMH OPraHM3ALMHU KU3HHU U SBJICHUSIMH, IPOUCXOASIIIIMMH HA 3THX YPOBHSIX.

ABJIEHNE YPOBEHb OPT’AHU3ALINU
A) BHyTpHBHI0Bast 00pb0a 3a CyIIECTBOBAHHE 1) momyIsAIMOHHO-BUI0BOM
b) mexxBuoBas 60pr0Oa 3a cyliecTBOBaHUE 2) OMOIICHOTUYIECCKUI

B) xumauvecto

I') Murpanuu B morcKax MUTIH
J1) 3a60Ta 0 TOTOMCTBE

E) norok sHepruu

S. HaiiauTe omMOKH B IPHBEAEHHOM TEKCTE. Y Ka)KHTEe HOMepa NPeJI0KeHNH, B KOTOPbIX OHHU C/IeJIaHbl, U HCIIPABbTE HX.
1. B cocraB nuiieBoi 1ienu OMoreoneHo3a BXoIAT NPOAYLEHThl, KOHCYMEHTBI U PEIYLIEHTHI.

2. IlepBbIM 3BEHOM INHILEBOH LIETIN SBISAIOTCS KOHCYMEHTHI.

3. Y KOHCYMEHTOB Ha CBETY HAaKaIUIMBAETCS DHEPTHsl, yCBOSHHAs B IIpoliecce (POTOCUHTE3A.

4. B remHOBOI1 (aze poTocHHTE3a BBIIENAETCS KUCIOPO/I.

5. PenynieHTsl ciocoOCTBYIOT OCBOOOXKACHHUIO SHEPTUHU, HAKOTIJIEHHOW KOHCYMEHTaMH U MPOIyLIEHTaMHU.

6. JleB oTHMMAaeT NUIY Yy THEHBI. JTO PUMeD:

1) 60pBOBI C HEGIATONPUATHBIMU YCIOBUSMU 2) BHYTPUBUI0OBOI OGOpPHOBI

3) MEeXNOMyISUOHHON O0PHOBI 4) MexxBUI0BOIT OOPHOBI



7. laTh onpenesieHUs MOHATUSM:

1) IIpokapuotsl

2) Cykueccus

8. PacnoJioxkuTe B NPpaBUJILHOM MOPSIKe JIeMeHThI Kiaccupukanuu Bujaa Cepas :kada, HAaUnHasI ¢ HAUMEHbIIIEro.
1) kmacc 3eMHOBOTHBIE

2) tunn Xop10BbIE

3) pox XKaGbi ~_/.,_>

4) napctBo KuBoTHBIE -

5) otpsig becxBocThie / =
d:g R

< Hb Kpad , 1
9. Ilouemy CylIECTBYIOT peIKHe M MCYE3aI0Iue BH/IbI, €CJIH JII000H OPraHu3M CHoco0eH K e " (®) Tonmw paton /
OecnpeneIbHOMY POCTY YHCIEHHOCTH? R) Kpuns |

Mopcxoit neonapa

E) an =
Musrems Agen Mmnepatopciant
NUHIBMH

10. CocTaBbTe NMIEBYIO LeNb U3 YeTHIPEX OPraHU3MOB, B KOTOPYIO BXOAMT THOJIeHb Pocca, }‘.
HA4YMHAA C NPOAYLEHTOB. B oTBeTe 3anumuTe NMOC/JI€10BaTEILHOCTH OYKB. .‘OA\

o e ——
o K) LY\ ——
W3yunTe QpparMeHT SKOCHCTEMBI OKE€aHa, MPEICTABICHHBIN Ha PUCYHKE, U BBITIOJTHHUTE 33/1aHUSI. i TS K Lj"f‘ n) Puta
% 11. PaccMoTpuTe PHCYHOK, Ha KOTOPOM MpeICTaBJeHa cXeMa KPYroBopoTra HNUTATeJbHbIX
T S BellleCTB B JKOCHCTeMe. YKaKuTe (PYHKUMOHAJIBHYI0 TPYyNIy OPraHu3MoB, 0003HAYEHHYIO

BONIPOCUTECJIbHBIM 3HAKOM.

KOHCYMONTM oNg ©
(PacTMTENLHONHE, None ey ®
XML L) :‘:‘..\("
= 000, o

12. B 3acymyiMBBIX YCJIOBHSAX JHCThS MHOTHX PACTEHMI BUIOM3MEHAIOTCS B KOI0YKH. Kak Ha3bIiBaercs
JAHHOE CBOWCTBO KUBBIX OPraHU3MOB?

13. Kakast pyHKUMS Y JAHHOTO SIBJIEHUS?




2 BAPUAHT
1. IpounTaiite Tekcr. BpiOepuTe TpU NpeniokKeHHs, B KOTOPBIX JAaHbI ONMHCAHMA 3JKOJOIrHYeCKOr0 KpHUTepHsl BHAAa PacTeHUsi
IIy3pipuaTka 0OLIKHOBEHHASI.

(1) Ily3bipuaTka OOBIKHOBEHHasi B OCHOBHOM BCTpPEYaeTCsl B Cpean3eMHOMOpckoM peruone EBpomsr u Adpuku. (2) [ly3sipuatka
OOBIKHOBEHHAs IPOM3PACTAET 110 KaHAaBaM, NPyJaM, CTOSIYUM M MEAJIEHHO TEKyIUM Bogoémam, OosiotaM. (3) JIucTes pacTeHui paccedeHbl Ha
MHOTOYHCJICHHbIE HUTEBHIHBIC JIOJIM, JIUCThSI U cTeONIM CHAOXKeHBI my3bipbkamu. (4) Ily3pipuaTtka 1BeTéT ¢ MroHS 1Mo ceHTs0ps. (5) LBeTkn
OKpallleHbl B )KENTHIHN 1BeT, cuaat 1o 5—10 Ha netoHoce. (6) [Ty3bpipuaTka OOBIKHOBEHHAs: — HACEKOMOSIIHOE PACTEHHE.

2. YcTraHOBHTE COOTBETCTBHE MEKAYy NPH3HAKaAaMH OOBIKHOBEHHOW 0e33y0KM M KpHUTepHUsIMM BHIA, /Ui KOTOPBIX 3TH HNPHU3HAKH
XApPAKTEPHBI.

IIPU3HAKU KPUTEPUU BUJIA
A) TUYMHKA pa3BUBACTCS B BOJIC 1) Mmopdonorndeckuii
b) pakoBuHa 00pa3oBaHa JBYyMsl CTBOPKaMU 2) 3KOJIOTUYECKUI

B) Teno mokpeiTo MaHTHEH

I') nuraercs BOXHBIMU OpraHU3MaMu

J1) KpOBEHOCHAsI CHCTEMa He3aMKHYTasl

E) B3pociioe )KUBOTHOE OOUTAET B IPECHBIX BOJOEMAX

3. YcTraHoBHTE COOTBETCTBHE MEKAY NPUMEPaMH M BO3MOKHBIMHU CIIOCO0aMH BHA000Pa30BaHMs1, KOTOPbIe HIJIIOCTPUPYIOTCS JAHHBIMH
NpUuMepamMu.

CIIOCObBI
HPAMEPDI BUJJOOFPA30BAHUA
A) paHHe- ¥ MO3/IHEUBETYIME MOMYJISAINN TOTPEMKA Ha OJHOM JIyTY 1) reorpaguueckoe
b) noaBuab! TUTPOB — aMypCcKUi U O€HTanbCKUM 2) BKOJIOTUYECKOE

B) nonynsauuu gopenu B ozepe CeBan, pasingaromuecs cpokaMu HepecTa
I') Bo3HUKIIME B pe3ysbTaTe MUIIEBOH CrieMaan3aliyi BUAbl CHHUI]
J1) nonynsuuu oObikHOBeHHOM Oenku B LlenTpanpHoii Poccun u Ha KaBkasze

4. YcTaHOBHTE COOTBETCTBHE MEKAY YPOBHSIMH OPraHM3alMH ’KMBOI0 M HX XapaAKTEPUCTHKAMH, H SIBJICHHAMH, NPOUCXOASIMMH HA
3THX YPOBHSX.

SABJIEHUE YPOBEHbD
OPTI'AHU3AIINU
A) mipoliecchl 0XBaTHIBAIOT BCIO MJIAHETY 1) GuoreHOTHYECKU I
b) cum6uo3 2) duocdepHsbIit
B) mexxBuioBast 60pp0a 3a CyniecTBOBaHHE




I') nepenava sHepruu OT MPOAYIIEHTOB KOHCYMEHTaM
J1) ucriapeHue BOJbl
E) cyknieccus (cMeHa MPUPOIHBIX COOOIIECTB)

5. HaiiainTe omnOKHM B IPUBEIEHHOM TeKCTe. YKaKUTe HOMepPa NpeAsio:KeHHi, B KOTOPBIX OHU ¢/1eJIaHbl, HCIPABbTE UX.

1. Ilonynsauus npenctaBisieT co00i COBOKYITHOCTb 0CO0€H pa3HbIX BUJOB, JUIMTEILHOE BPEMS HACEISIOIUX OOIIYI0 TEPPUTOPHUIO.

2. IlomynsiuMy OJJHOTO M TOTO %K€ BUJ]a OTHOCUTEIBHO M30JMPOBAHBI IPYT OT APYTa.

3. [lonynsiuust ABASETCS CTPYKTYPHOUM €MHUIICH BUIA.

4. Ilonynauus sABiIS€TCs ABMXKYIIEH CUIION 3BOJIIOLIUH.

5. JInurHKY KOMapoB, KUBYIIKE B MEJIKOU JTyXkKe, IPEACTABISAIOT COOOM MOMYISIUIO.

6. BoiOepu onpe/esieHue NOHATHS «eCTeCTBEHHbIH 0TOOP»:

1) COBOKYITHOCTbD CIIOKHBIX B3aMMOOTHOIIICHUN MEX]ly OpraHU3MaMU U BHEIIHEH Cpeoit

2) mpouecc U30MpaTenbHOr0 YHUYTOKEHUS OJJHUX 0COOEH U MPEUMYIIECTBEHHOTI'O Pa3MHOXKEHUS IPYTUX

3) HeoOpaTUMBIIl U HaIIPABJIEHHBIH MPOLIECC UCTOPHUECKOTO PA3BUTHS KUBON MPUPOIBI

CTIIOCOOHOCTBH KUBOTO OPraHNU3Ma H3MEHSTh CBOM CBOMCTBA U IIepeIaBaTh N3MEHEHUS TIOTOMCTBY

7. JlaTh onpenesieHAs MOHATHSIM

1) Hoocdepa

2) Dxonoruyeckas mupamuaa

8. YcraHoBuTe moOC/1€10BATEIbHOCTb, OTPAKAIOUIYI0 cHCTeMaTHYeckoe mojo:kenue Buaa KamycrHas Oensinka B KjaccHpUKaAMH
’KHBOTHBIX, HAYNHASl C HANMEHbIIel KaTeropuu.

1) knacc Hacexomble

2) Bua KamycTtHas OensiHka

3) otpsn Yenryekpolibie

4) Tun UnenucroHorue I «
5) pox OropoaHble OENTHKH L NOY \ )

6) cemeiictBo benstHku »% Saci SN A\

(
®)

TTomopuuk

9. Jlyra, mpou3pacrawinue B JeCHO 30He W NpeIOCTaBJIeHHbIe caMH cele, OLICTPO 3apacTaloT % @
JecoM. OnHAKO B MecTax NOCTOSTHHOIO BeJCeHHSl CeJbCKOr0 XO3SICTBA J3TOr0 He IPOMCXOAUT. /L}\ L ?
IMouemy? (x

o'W \®
10. CocTraBbTe NMUIIEBYI0 LENb U3 YETHIPEX OPraHU3MOB, B KOTOPYI0 BXOIHMT mecell, HAYMHAA C _.Q / (&
pacreHuii. B oTBeTe 3anMIINTE MOC/I€10BATEILHOCTH OYKB. | Nonspeasl [ /Elg e N
N3yunte pparMeHT 3KOCHCTEMBI TYHAPHI, IPEICTABICHHBIN Ha PUCYHKE, U BBIMIOTHUTE 33 JaHUSI. @ ‘ ;




11. PaccmoTpuTe PHCYHOK, Ha KOTOPOM IIpeACTaBJIeHA CXeMa KPYroBopora BoJbl B
YHOK, y
LI — npupojae. YKakuTe Ha3BaHue NMpoiecca, 0003HAYEHHOT0 BONPOCUTEIbLHBIM 3HAKOM.

Ocapku B BMge
ROXKAR UK cHera

‘\\\\. AN \
Croku

[oxab npocaunsaeTcs
noa 3emnio

OkeaH

Moa3semHble NoToKW
FEWYEMEFD.

12. Kakoe siBjieHHe U300paKeHO HA PUCYHKe?

13. Yto cnocoGCcTBYET NPUBJIEYEHHI0 HACEKOMBIX /IJIfl ONbLIIeHHs ?
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