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yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

MNOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS ydyeOHOro mpenMera
«bunonorus» cocraBwim: KoHuenryaineHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€J€i, CcolepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOIIMX LESIX U
IPUHIUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oO1rero oopazoBanus B Poccuiickoit denepaiinm, a Tak:ke MOJI0XKEHUS 0 crieiuduke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMM IKUBOM MPUPOABI U OOECIECUECHHH
CYILIECTBOBAHMSI YeJIOBEYECKOro oO1miecTBa. COrjacHO Ha3BaHHBIM TMOJIOKEHHSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMK IPOrpaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu A&t MpeICTaBICHNE O MEeIIsIX, 00 o0Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YUeOHOT 0 MpeameTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, €0 CTPYKTYPY,
pacnpeneneHue Mo pasjieiaM U TeMaM, PEKOMEHIYEMYIO MOCIeAOBaTEeIbHOCTh
U3y4eHHUs Y4eOHOro Marepuaia ¢ y4éToM MeXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K IIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM OOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-T103HaBaTEIbHON
NeATeTbHOCTH/YUeOHBIX JEUCTBUM OOYYaIOIIMXCS TI0 OCBOCHHIO COJCpIKAHUS
OMOJOTMYECKOro 00pa30BaHUsI.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTH B HU3y4YE€HHUU OWOJIOTHMH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMI, LIEHHOCTHBIX
OpPUEHTALMN JINYHOCTH, SKOJIOTMYECKOTI0 MBIIIEHUS, [IPEACTABICHUN O 310pOBOM
oOpa3e >XM3HM U OEpeKHbIM OTHOLIEHUEM K OKpYXarolled NpUPOAHOM cpele.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'0 PAHIa U CYUIHOCTH OCHOBHBIX MPOTEKAOIINX B



HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEICHO BHUMAHHE HCIOIb30BAHUIO
MOJIyYEHHBIX 3HAHUI B NOBCEIHEBHOM KU3HM UIsl PELICHUS TPUKIAAHBIX 3a/1a4, B
TOM YHKcje: NPOPUIAKTHUKN HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
T€HETHYECKOr0 KOHCYIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTHUECKH 11€71eCO000pa3HOTo
MOBEJCHUSI B OKpYKAIOUIeH MPUPOJHON Ccpefie, aHaIu3a BIUSHUS XO35HCTBEHHON
JEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
YcuneHne BHUMaHUS K TPHUKIAJAHON HampaBlIEeHHOCTH Y4eOHOro mpeaMeTa
«buonorus» NpoAMKTOBAHO HEOOXOAMMOCTHIO 00€CTICUeHUS YCIIOBUH ISl pEIICHMUS
OJIHOM M3 aKTyalbHBIX 3a7a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraeT (GOpMUpPOBaHHE y OOYYarOIIMXCS CIHOCOOHOCTH aJalTHPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOImero oOpa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUN O
HAyYHOW KapTHUHE MHUpa, paclIUpseT U 0000IIaeT 3HaHUS O KUBOH NpHUpoje, €
OTJINYWTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHHU3alMM W 3BOJIIOLWH, CO3NAET
YCIOBHSl  JUIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (POPMHUPOBAHUSA
(yHKLIMOHAJIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30MacHOro odpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOILIECHHUSI K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAOIIMX  3a7ad  CpeaHero  oOmero  o0pa3oBaHUs,  COLHMAIM3ALUU
oOyuaroruxcs. M3ydyenne 6uonoruu obecrednBaeT yCciaoBus st OPMUPOBAHUS
UHTEIJICKTYyalIbHBIX, KOMMYHUKALIUOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET WMHTErpalud OUOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaguu. Ha3BaHHble TOJIOKEHUS O MpeAHA3HAYEHUH Y4YEOHOro MpeaMmera
«buonorus» CcOCTaBWJIM OCHOBY [UIsl ONPEICNICHHS TMOJIXOJ0B K OTOOpy U
CTPYKTYPUPOBAHHMIO €r0 COAEpP)KaHWsA, MPEACTaBICHHOIO B Iporpamme IIo
OHOJIOTHH.

Ot6op coxmepkanusi yueObHoOro npeamera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJX0Jld, B COOTBETCTBUM C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHUS, 3HAYUMBIC MJIs
dbopMupoBaHus OOmEeH KyJIbTYphl, ONPEACNAIOIINE aJeKBaTHOE IOBEICHHUE
YyeJioBeKa B OKpYXalolleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MpaKTHUecKou naestenbHOCTH. Ocoboe MecTo B 3TOMl CUCTEME 3HAHMM
3aHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPBIE CIY>KaT OCHOBOM i (POPMUPOBAHUS
IIPEACTABICHNM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aluU
OMOJIOTMYECKOT0 00pa30BaHUs.



CTpykTypupoBaHHE cOAepX)aHUs Y4eOHOro Marepuajia B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBIEHO € YYETOM MPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3alluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIICYIOLIUE COAEPKATEIbHbIE JIMHNAN: «bronorus kak Hayka. Metozsl
HAay4YHOIro No3HaHus», «Kietka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT0o0Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilens u3ydeHus ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHHUE  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh ATU 3HAHMS I TPAMOTHBIX JEUCTBUII B OTHOLIEHWU OOBEKTOB
YKUBOU MPUPOABI U PELICHUS Pa3IMYHbIX KU3HEHHBIX IPOOJIEM.

Jloctmxenue 1ed u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OO0YYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKalllUX OCHOBOU
Uit (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUPA, O
METOJIaX HAay4YHOT'O MO3HAaHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMupoBaHHE y OOyYaroIIMXCSl TO3HABATENbHBIX, MHTEJUIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B Mpoliecce aHalli3a JaHHBIX O MyTIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MW M MOAXOAOB K H3YUYCHHUIO YKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTaHOBJIEHHE Yy oOydaroumxcss oO0meil KyJbTypbl, (PYHKIIMOHATIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW MPUPOJIBI HA OCHOBAHUM 3HAHUU U OMbITA, IOJTYYEHHBIX IPH U3YUEHUU
Oonosoruu;

dbopmupoBaHre Yy OOYy4YalOMMXCA YMEHHMM WIUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTHif;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUIECKUX
HOPM IIpY IPOBEJECHUM OMOJIOTHYECKUX UCCIIE0BAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIsl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLICHKU ITOCJIEICTBUI CBOEH JESTEIHLHOCTH 110 OTHOILLEHUIO K OKPYIKAIOIIEH cpele,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIOJICHHE MEpP MNPOQPHIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBaHus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENBHBIM YYCOHBIM IPEAMETOM, BXOISAIIUM B
CoCTaB MpeaIMeTHOM 001acTh « ECTeCTBeHHO-HAYYHBIE TIPEIMETHD.

J{nst u3yueHusi OMoJIOruu Ha 0A30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
otBoauTCcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HeneIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW MIPUPOJIbI (HAOII0ICHHE, YKCTIEPUMEHT, ONTMCAHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl MO3HAHUS )KUBOU MPUPOIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, « YPOBHU OpraHU3AINU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKydbl (TIEpBUYHAS, BTOpWUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHThI — OMoJOTHYecKHe Katanu3aTopsl. CTpoeHue pepMeHTa: aKkTUBHBIN
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTAHMYECKUX KAaTaIU3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Krnerka kak nenoctHas xuBas cucrema. OO01iye npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas MmemOpana, Monekynsl JIHK kak renernueckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHIPHUH, IJIACTHJIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPUOJIU, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JleMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneneHne XuMHUECKUX 3JIEMEHTOB B HEKUBOW ITPUPOJIEY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOBIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hykneunonsie kucnotsl. [JHK», «Ctpoenune momnexybi



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl UK KaTalla3bl).

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHBIN U reTepoTpodHbIii. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAICHNN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEMOCHHTE3UPYIoINe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTHHU B KJIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nmukomnus.
bpoxxenne u ero Buibpl. KUCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FIHEPIETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsauus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
baktepuodaru. bonesnm pacTteHmii, >XUBOTHBIX M UYEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36ymutens CIIN/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM nukin Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblit UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUSI U  WHIUMBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U 1mojoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meiosza. [Ipouecchl, MpOUCXOAIIME HA CTaAusX MeWo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sIMYHUKU. OOpa3zoBaHuME U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrtenuii. OHTOreHE3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kieTku Oaktepuit»y, «CTPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l amMeToreHe3 y MIEKONUTAKUIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmronpeHue MuUTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTpPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMeT u 3amaun reHeTUKH. VICTOpUs pa3BUTHS T€HETUKU. POJb uTosI0THn
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ 'eHeTnYeckas CUMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [loHOE ¥ HemoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIIA OCOOHU.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. Moprana no clerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpEACICHUE Moyia. AYyTOCOMBI U MOJOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAM(UKAIMMOHHON U3MEHYMBOCTH. BapuarimoHHBIN ps ¥ BapUaIlMOHHAS KPUBAS.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM reHepatuBHble MyTanuv. CTBONOBBIE KiETKU. [IpuHUUIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IIMTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «L lutToorndeckre 0CHOBBI AUTUOPUTHOTO
CKpeluBaHusy, «Menos», «B3aumoaercTBue aaielbHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJOBEKa», «I eHeTHka moijia», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KUBOTHBIX,
«Bunpl uzmeHunBocTY», «MoaudukamoHHas HU3MEHUYMBOCTHY, «HaciemoBanue
pesyc-hakTopay, «I'eHeTuka rpynn KpoBu», «MyTallnOHHAs U3BMEHUYHUBOCTDY.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», <«llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTari OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y AP030(UIIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCX0XKACHUSI © MHOTO00pa3Hsl KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCX0KIEHHSI JOMAIIHUX )KUBOTHBIX. COpT, MOpO/A, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rubpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonoruss kak oTpaciab MPOU3BOACTBA. ['€HHAsA WHXKEHEpHS. ITaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanHos.

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWoTEexHOMOTHMY, «KileTouHble KyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHuE: MYJISKH TUIOJ0B U KOPHEIIJIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble M NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3SMCTBO, J1IaOOPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUHU U APYTUX HaAYyK.

CBuzerenscTBa HBomOIMU. [lameoHTONOrHMYECKHE: TOCIEI0BATEILHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3iauuMsi SMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXHUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnonHas Teopus Y. JlapsunHa. IIpeanochulkM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbIl 0TOOp — HampaBisgiomuili ¢gakrop 3Boiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl U HAUOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHHE OT HeCHEeUHaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmuw»,  «MyTtannoHHas

U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantaumm», «OO0IIas aereHepauus,
«/IBmkymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «boppba 3a cymiecTBoBanue», «lIprcmocOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABICHUSI BOJIIOLUNWY», OOBEMHAsT MOJECIb
«CTpoeHue TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekoMoroy, «Pa3BuTue Jsryiikmy,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KpbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlabGoparopnas padota Ne 2. «Onucanue nprucnocoO0IEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHble TpPEACTaBICHUS O 3apOXKJICHHM XW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHble 3Tamsb
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME MpPOTOKJIETKU. [lepBble KIETKM U HUX HBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

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

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
aHTPOIOTE€HOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MIPOUCXOKJICHUHN YelloBeKa. MeTtonpl H3ydeHus aHTponoreHesa. (CxolcTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, Yemoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMsS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJI0BHOTO MO3ra, 00pa3 KU3HH, OPYIUsL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacrurenpHas kinerka», <«OKMBOTHas — KIETKa»,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHas CHUCTEMa OPraHWYECKOro MUpay,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JTI0N», «HeIoBeYeCKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJoTHYecKas Ta0nuna, Kouiekuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy KamOIIas cpeaa.



DKOJIOrHs KaKk HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsius.

JdeMoHCTpPauu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusmoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU MOMYJISILUU UHPY30pun-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHnas paborta Ne 4. «BrnusiHre cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktruueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJSLMNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cucrembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHHU 3kocucTeMbl. [TumeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelld KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MHPAMMIIbI:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OHOJIOTUYECKOT0 pa3zHoo0pasus Ha 3eMIie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTs U OMOT€OXMMHUYECKHE LUKIIBI AIEMEHTOB (YIJiepoJa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YycToiumBocTH Ouocgepsl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOTEHHBIC BO3ACHUCTBUA HA IPUPOLY», « BadkHENIINE MCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®akTopel  gerpamaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTophI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepsl»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anmukanus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu U KOJJIEKIIMA PACTEHUI U dKUBOTHBIX,
NPUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSAEMbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWYhe MOTHUBAIMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTaHOBKAaMH, NPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPECHHEH TMO3ULIHMM JUYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pE3yabTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocss Kak aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIIEHHMH YyYeOHbIX U T[O3HABaTEIbHBIX 3a7ad, BbBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBKEHHS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH mepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoavHy, CBOM S3BIK M KYJIBTYPY, IIPOLUIOE W HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAQJ POCCHHCKHMX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHUMAaHUE 1 pean3alus 3J0pOBOTO U 0€30MMacHOT0 00pa3a KU3HH (370pOBOEC
MUTaHUE, COOJIIOCHUE TUTUEHUYECKUX MPABUII U HOPM, COQTAaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHYECKOM M COLMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

HWHTEpEC K pa3u4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp OyAyled mnpodeccun MW peanru30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TTPU N3YUECHUU OMOJIOTHH 3HAHHUS
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE AENUCTBUM, IPUHOCAIINX BPE OKPYKAOIIEN PUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTHYECKON HaIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMHU U NIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MNPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpodiieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAHUH B LEJIX
NOBBILICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HaHHUS MJi1 aHaiu3a Hu
OOBSICHEHHSI SIBICHUIN OKPYXAlOIIer0o MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHMsI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i (OPMHUpPOBAHUS MHUPOBO33PEHUA OOYUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLMI, THIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0Yy4aroUIMxcs, CHOCOOHOCTh OOYYaroIIMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKAaTh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOTHATH PaOOTY B YCIOBUSX PEAIbHOTO, BUPTYATHLHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIQJICTh HaBBIKAMU Y4€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJI30BaTh PA3IMYHBIE BHUJBI JICSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KIJTFOUEBBIMHU MTOHATHUSIMH U METOIAMHU;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHMUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH 1IEJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCcTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJEH, MpEJjlaratb OPUTUHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
mocoOusl, HAYYHO-TIOMYJISIPHOM JUTEpaType, OWOJOTUYECKUX CJIOBApPSAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OLICHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBITTOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUSA
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (hOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU

1) o6menmne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ]a4uM, YYUTHIBATh MHTEPEChl M COIJIACOBAHHOCTh MO3MULMN APYTUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX ACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacrpenenartb pojid ¢ YY4E€TOM MHEHHH YYaCTHHKOB, OOCYXIATh pE3yJIbTaTh
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IUUHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JESITEIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW 3PYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABbIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU AaHAJIU3E€ pe3yJbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yNbTaThl IPEACTABICHBI 10 T0J1aM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUs! yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpa M HAyYHOI'O MHMPOBO33PEHHs, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHU3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
romMeocras (caMOperyjsinusi), ypOBHEBas OpraHu3alusi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHUE TEeOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. V. BaBunosa), onpenensats rpaHuIbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOIO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB M SBJIECHUI, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEJIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH TOJMyYCHHbIE 3HAHUS JIsI OOBSICHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKAIOIIKX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
MPUPOTHONU cpefe, MOHMMaHWe HEOOXOIWMOCTH WCIOJB30BaHUS JTOCTHKCHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIECIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC ITMCHBMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh IOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO Tmipeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OWOJIOTHH B CHCTEME HAyIHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMCHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA IS pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COAECPKaHUE OMOJOTUYECKUX TEPMUHOB U MOHATUM: BUI,
MOMYJISAKS, TeHOMOHA, DSBOJIONMS, ABWXKYIIWE CHUIBI ((aKTOPHI) SBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThI, e  UTAHU,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, onocdepa;



yMEHHE U3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenust o 6uochepe B. 1. Bepnanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JJII IPUHATHS MPAKTUYECKUX PELIECHUHA B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpY Karoulei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JJIs1 PALIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEePEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIIEHMBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaTh  TIJI0OajgbHbIE  JKOJOTHMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEILHOCTD [UICTRI https://m.edso0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 3 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 1
IBOMOLHORKAs GroNOrHS o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1
Opranu3MEL H OKpyRIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f4lcc74
bubnuoreka [{OK
5 P 2
C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutposbubie IIpakTnueckue A p
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU
npuposl. [Ipaktuyeckas pabora
2 NI: lp«II/[Icr[onI;OBaHHe a?.l?quHx 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YICHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, 1 bubmmoreka IIOK
IIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boxa 1 bu6mmoteka IIOK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CITH. LOCTAB  CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTamasbl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

https://m.edso0.ru/863e6870



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

bubnunorexa LIOK

8 Hywrentiosbie knenotel. ATO https://m.edso0o.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUYEHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas paborta No 2
«/3yuenue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
bubnunoreka LIOK
12 (JOMCH BeIIIECTR HIIH META0OTHIM https://m.edso00.ru/863e766¢
bubmmoteka IIOK
13 dotocres. XemocHrres https://m.edso00.ru/863e7c98
. bubmuoreka [IOK
14 dmeprerureckiii oomen https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuoreka [IOK
«HaOmrotenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocunTe3 Oenka bubmmorexa TOK

https://m.edso0.ru/863e796e



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

18 Hexnerounsie ¢popmbl )KU3HH — Bbu6mmoteka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bub6numoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopnast padora Ne 4 05 bubnnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
29 NunuBuayaneHOE pa3sBuTHe bubnuoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
['eneTnka — Hayka o
23 HACJIEJICTBEHHOCTH U bubmmorexa [JOK
8 https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE brbmmorexa [IOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKPEIINBAHNE.
25 23121K0H iejaBHcmforIg bubmorexa LOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubmmoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.ru/863e8c60



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

CKPEILIMBAHUA y IPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpENapaTax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [IOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHOU KPUBOI»

HacnencrBenHas N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHanMM3 MyTanui y Apo30QuIIbl https://m.edso0o.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIapaTax»

bubmuoreka [{OK

30 Tenernia esobera 1 https://m.edso0.ru/863e8d78
PesepBHsIit ypok. O600111eH1E 10

31 teme «HacnencTBeHHOCT 1 1
U3MEHYMBOCTH OPTAHU3MOB)

bu6nmorexa LIOK

32 Cenekums kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 bubnmorexa LIOK
PaCTEHUI U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoiorus Kak orpacib 1 bubnuotexa [JOK
NPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUECHHS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTraBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Miricpoogosrorus L https://m.edsoo.ru/863e9cle
[Tomynsus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB 110
MOpP(}OIOrHuIecKOMy KPUTEPHIO»
5 JIBroKyLIye cuisl (3J€EMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [IOK
6 EcrecTBeHHbIi 0TOOp U €ro (hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTsl 3BOTIONNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepa»
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

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



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

HeoOpaTtumocTs 3BoOIIONNN

Uctopus xxu3nu Ha 3emiie U

10 N
METO/]Ibl €€ U3YUECHHUS
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o spam bubmmoreka [JOK
U [IepUoJIaMm https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOLMH
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX )
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpPraHn4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOIOIMS YETI0BEKa bubmmnoreka HOK
(anTpoOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBrokyiue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubmmnoreka HOK
aJlanTaluu 4YeJI0BeKa https://m.edso00.ru/863eaea?2
PesepBHbIit ypok. O60011eHre o
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubnunoreka LIOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopodonoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlabopaTopHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOMYJISIIMI pa3HbIX BUOB
pacTeHun»

25 Coob1ecTBa OpraHu3MOB — bubmuoreka [IOK
OMOIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubnuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [{OK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso0o.ru/863eb5fa
Cykueccus

28 IIpuponnbie 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHME TIPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IeHHE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

ChopMupoBaHHOCTh 3HAHMH O MecTe W POJM OMOJIOTUU B CHCTEME
HAay4yHOI'O 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOTUH; (PYHKIMOHAIBHOW IPaMOTHOCTU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packphlBaTh COJEpKaHUE OHOJIOrMYECKHMX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00Iu3M (0OMEH BEUIeCTB U
IIpEBpaLllEHUE SHEpPruu), roMeocTas (Camoperysslus), ypoBHeEBas
OpraHu3alus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEACHUE (PEPOAYKIIU),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OHOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akoHbsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOUCXOXKACHNUS  KyJlbTypHbIX  pactenuit H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O IIO3HAHUA B ouonoruu
(HaGJIIO,Z[CHI/IC U ONHCAHUC KUBBIX CUCTEM, IPOLIECCOB U HBHCHHﬁ;
opraHusanuss MW HOPOBCACHUC OHOJIOTUYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUE TUIIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMWHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YyJIbTAaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ n
3aKOHOB; YMCHHC J[J€JIaTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX

PE3yIBTATOB)

10 KVIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOro  OOMEHa, XEMOCHHTe3a, MHTO03a, MeHo3a,




OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOI'0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOMW JKM3HM B IENMAX oOecreyeHus
0€30MacHOCTH CBOETO 37I0POBBSI U 370POBbsSI OKPY’KAIOLIUX JIIOJEH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IMOBEJEHUS B  OKPY’KaIOIIEH
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHXKEHUI COBPEMEHHOH OHojJoruu U OWUOTEXHOJOTUH IS

paluOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4Yd HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB y OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu pabore ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEPIKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE AaCHEeKThl COBPEMEHHBIX MCCIIEJOBaHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 OGMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o011ero 06pa3oBaHus

CdopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHWOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTeCTBEHHBIX HayK, B (QopMHUpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOU KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKITMOHAIBHOW TPAMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue pacKkphiBaTh COJACpKAHHE OWOIIOTUYECKUX TEPMHUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OHI, SBOIFOIMS, TBUKYIINAE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTHYECKHUE  (DAKTOpBI,  DKOCHUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTHl, IeMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeH03, brochepa

YMenue uznaratb OnoIOrHuecKue TeopuH (BOMIONMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIOIUHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoplieBoro cxojctsa K.M. bapa, uepenoBanus
IJIaBHBIX HallpaBiieHHH U myTeit 3Bomonnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), ompenensT TpPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHC JKHUBBIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa #HW IIPOBCIACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYUYCHHBIX
pPE3yJIbTaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTHP’I, TeOpI/Iﬁ n
3daKOHOB; YMCHHC [€JIaTb BbIBOJAbBI Ha OCHOBAaHHUU IIOJTYYCHHBIX

pE3yIbTATOB)

VYMeHue  BBIAEHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOT€OIeHO30B M  3KOCHUCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, NPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIepeHoca BEIIECTB W NOTOKAa JSHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B HKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBIE 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB M SIBJICHUH, IJIsI IPUHATHS MPAKTHUYECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX 0OECTICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TOBEACHHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOAMMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

IIPUPOIONOIIB30BaAHUS




YMeHue pemaTh JIeMeHTapHbIe OMOJIOTUYECKHE 3a/1a41, COCTABIIATh

CXEMBbI [IEpEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (LENH MUTAaHUs)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh TpaBwiIa mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYYHbIE
3HaHMSI M3 Pa3IMyHbIX HCTOYHUKOB (CMMU, HayuHO-momyJsipHBIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHUECKUE ITPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULINIO

YMmenue co3gaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIorun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

11

1.2

IIpoBepsieMblii 31eMeHT COAEPKAHUSA

buonorus kak Hayka

buonoruss — Hayka o xuBod mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHuU
COBPEMEHHOM Hay4yHOH KapTuHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOIBI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MepeHue, KiaccupuKalusg, MOJEIMpPOBaHUE, CTaTUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHust ouonorun. CBoiicTBa

OMoCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-TEHETUUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHIECCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHuMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIBI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonormueckue
byHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KAaTalIn3aTOPOB

VYrneBoasl: MOHOCaXapu sl (IJII0K03a, pr0o3a U Je30Kcupr003a), Tucaxapusl
(caxaposa, JakTo3a) M MoOJUcaxapuibl (KpaxMmals, TJIMKOTEH, LEeJUII0JI03a).
buonorndeckne GyHKINU YTIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (ochomunuael.  'mapoduiibHO-
ruspooOHbIe cBoMcTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YIJICBOJOB, OEJIKOB U JIMIIU 0B KaK HCTOUYHUKOB SHCPTHUU




3.4

Hyxuiennossie kucnorsr: JIHK n PHK. Hykneotnibl — MOHOMEpBI HyKJIE€MHOBBIX
kucnot. Crpoenne u ¢yakiuu JIHK. Crpoenme m ¢ynkimuun PHK. AT®:

CTpoeHue U pyHKIUU

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHUS KICTOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OOIiye nmpu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpana, moJsiekyasl JIHK kak remerwdeckuii ammapar, cucrema

cuHTe3a OelKa

Tunsl KI€TOK: 3yKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuotnyeckol kinerku. Kierounas crenka Oakrepuil. CrpoeHue
AYKApUOTUUECKOU KJIeTKH. OCHOBHBIEC OTJIMYUS PACTHUTEIILHOW, KMBOTHOW H

rpUOHOMN KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAINKC, WX
¢ynkiun. [Tnazmarnyeckas MmemOpana, e€ cBoiictBa u pyHkimu. [{uToruazma u
e€ opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: 3HJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, Jm3ocombl. [loyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MHTOXOHJIPHH, TUIACTUBL. [IpoMCXOKICHNEe MUTOXOHAPUNA U TUIACTHUI.
Buapr mmactua. HemeMOpaHHBIE OpraHOWIBI KICTKUA: PHOOCOMBI, KIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouenus

Anpo — perynasTopHblil neHTp KieTku. CTpoeHue sipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGSITGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM MeTa0O0IN3M. ACCUMWISIINS (TUIACTUYECKUN OOMEH) U
JTUCCUMUJIIALINS (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metaboau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HbIN U reTrepoTpodHbIid. Poib

(I)CPMCHTOB B OOMEHE BCUICCTB U IIPCBPAIICHNUU SHCPTHUU B KIICTKC

®otocunTe3. CBeToBas 1 TeMHOBas (pa3bl hoTocunTesa. Peakiiumn porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A IS XKU3HU Ha 3emiie.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBILIEHUS €ro
IPOAYKTHUBHOCTH Y KyJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIole OakTepuH. 3HAUEHUE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJETKe. PaciierieHne BelecTB, BBIICICHHUE U
AKKyMyJIMPDOBAaHUE SHEPIHMH B KJETKE. OTambl JHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KucmopoaHoe oKucaeHHE, WIH KIETOYHOE

nbIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO OOMEHa




4.4

4.5

Peakumum wmarpuuyHoro cuHre3a. [enermueckas wuHbpopmauus u JIHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOJl U ero
cBoricTBa. Tpanckpumnmus — Matpuunbiid cuaTe3 PHK. Tpancnsmnms — 6uocunTe3

oenka. KogupoBanre aMmuHOKUCIIOT. Posik pubocoM B OnocuHTe3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bone3nu pacTeHuid, KUBOTHBIX U YEJIOBEKA, BBI3HIBAEMBIC
BUpycamu. Bupyc nmmynonepummura yenoseka (BUY) — Bo3Oynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

5.1

Pa3zmHoxenue u HHAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KneTouHslii MK, WM JKU3HEHHBIM LUK KiIeTku. WHTepdasza U MHUTO3.
[Tpoueccel, mpoTekaronue B uutepdasze. Pernukanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBI HAabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue xnetkn — muro3. Cragun murtosa. IIpoueccel, mpoucxonsimue Ha

pa3HBIX CTAAUSAX MUTO3a. BHOTOrHYECKHIA CMBICIT MUTO3a

5.2

5.3

@®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosnioe U 1mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiio3. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [Tos10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, SIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U ciepMaro3ou10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BHUTHE
(amOpuorenes). DTambl IMOPHOHATHLHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysus, opranorenes. [locramOpruonanbHoe pazButue. TUIIBI
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (JIMunHOuYHOE). BrinsHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOTEHE3 IIBETKOBOTO PACTEHHUS: CTPOCHHE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBeHHOCTb 1 U3BMCHYMUBOCTHb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3anauun reHeTuku. Mcropus pa3BuTusa reHeTUKU. BKitag poCCUIUCKHAX
U 3apyOeXHbIX YYEHBIX B pa3sBUTHE TEHETHKH. MeToabl TeHETHUKH
(ruOpuI0JIOTUYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIAPHO-TEHETUYECKH).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HacCJEeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokoneHus. I[lpaBwiio NOMUHHMpPOBaHUA. 3aKOH pACHICIUICHHS IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE M HENMOJIHOE TOMUHUPOBAHUE.

Jurnbpuanoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACIICAOBAaHUS TPU3HAKOB.
L{uToreneTnvyeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHATU3UPYIOIIEe
ckpeuuBanue. Mcronb30BaHME — aHATU3HMPYIOLIETO  CKPEUIMBAaHUSA IS

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana 1o crerjieHHOMY
HACJIEJOBAaHUIO TeHOB. HapylieHue cHeIuieHHs TEeHOB B pe3yibTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OMNpeaeieHue Mojia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnemoBanue

IMMPU3HAKOB, CHCIVICHHBIX C ITOJIOM

N3meHunBOCTh. BUBI N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PUKAIIMOHHON H3MEHYMBOCTU. BapualmoHHBIM psa M BapualMOHHAs
kpuBasid. Hopma peakuuu npusHaka. KoanMdecTBEHHbIE M KaueCTBEHHBIE

MpU3HAKU U UX HopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH

HacnenctBenHas, WiuM TeHOTHNHYECKas, HM3MEHYMBOCTh. KoMOMHAaTHBHas
U3MEHYUBOCTh. Meilo3 W ToJ0oBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHas HW3MEHYMBOCTh. Kiaccudukarus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaluii. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBuinoBa

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOIIBI TE€HETHUKH
YeJIOBEKA: TreHEaIOTUYECKUH, OJIM3HELIOBELIM, [IUTOTeHETHYECKHIA,
OMOXMMUYECKUH, MOJEKYJsIpHO-TeHeTnYecKuid. COBpeMEHHOE OIpeieieHne
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomornipio [11[P-ananu3a. HacrmencrBenHple 3a00JieBaHUS YeIOBEKa: T'CHHBIC

00J1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEIPACIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KJIACC

0one3nu. CoMaTuyecKue M TeHepaTuBHbIE MyTauuu. [IpMHIMIBI 310pOBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
Ooe3HeH. MenuKo-reHeTHYECKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TIE€HETUKHM B MPENOTBPAINCHUM M JICYCHHMH TIE€HETHYECKHX

3a00JI€BaHUI YeIOBeKa
Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CENEKIUU U JTOMECTHUKALIMS.
Yuyenne H.U. BaBwimoBa 0 MEHTpax MPOUCXOKACHHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIeHTpBI TPOUCXO0XKACHHS JOMAIIHUX XKUBOTHBIX. COpT,
opo/ia, IMTaMM

CoBpeMeHHbIE METOMBI CeNeKIUU. MaccoBbI M WHIUBUIYAIbHBIH OTOOPHI B
CEJIeKLIUU pAacTEHUU U KUBOTHBIX. OlLlEHKa 3KcTepbepa. Bian3KkopoaCcTBEHHOE
ckpemmBanue — HHOpuaWHT. Yuctas nuaus. CKpEeIIMBaHUE YUCTHIX JIHHHM.
I'ereposuc, wim rubpuanas cuna. HepoactBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. MCKyccTBeHHBI MyTareHes u
MOJy4YeHUE TMOJUIUIONJOB. JIOCTHXKEHUSI CeNeKIMH pPAacTeHUM, >XKUBOTHBIX WU

MHUKPOOPTraHU3MOB

buortexHonorust kak oTpacib Npou3BOJACTBA. ['eHHas HHXKeHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu TpancreHHsix opranusmon. Knetounas
uHxkeHepus. Kilerounele KynbTypbl. MHKpPOKJIOHAIBHOE pa3MHOKEHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIPOLYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKoJIOTHUYecKue U atudeckue npodiemsl. MO — reHernuecku

MOAU(PHUIIIPOBAHHBIE OPTAHU3MBI

Kon

11

IIpoBepsieMblii 3JIEMEHT COIePAKAHUS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOITIONIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CugnerenbcTBa  IBoNOLUHU. [lajgeoHTONOrHYecKHe:  IOCIEA0BaTEIbHOCTD
MOSIBIICHHSI BUJ/IOB B TIAJICOHTOJOTMYECKOW JIETOMHCH, MEPEXOAHbIE (OPMBI.
buoreorpaguyeckue: cxoactBo M paznuuue (ayH u (Giaop MaTepukoB H
OCTPOBOB. DMOpPHOJIOTMYECKHE: CXOJICTBA M pa3iIuyMsl SMOPHUOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pYJIMMEHTapHble  OpraHbl, aTaBU3Mbl.  MoJeKyIsapHo-




1.2

OHMOXUMHUYECKUE: CXOACTBO MCXAaHHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTabOIMYECKUX MMyTeH Y BCeX OpraHu3MOB

OpomonnonHass teopusa Y. JapBuna. Ilpennocbuiku  BO3HUKHOBEHUS
JapBUHHU3MA. J[BIDKYyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUYCHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3MECHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

14

Cunrernueckass teopus osBosouuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOIUH

JiBrwxyue cuibl ((pakTopbl) 3BOJIOLMU BUAOB B Ipupoie. MyTallMOHHBIN
IpoLecc U KOMOMHATUBHAsI U3MEHUYMBOCTh. [lomyssiuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBoItOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTarT sBoitonuu. [Ipumepst
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMOp(O3bl M WAHO0ATANI TAIIUH.

Bun wu  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOTrHIeCKOe

1.5

MaKpOBBOHIOI_II/ISI. (DOI)MBI 9BOJJIOIHNHA (I)I/IJ'IGTI/IIIGCKEUI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BosIONINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNpENCTABICHUA O 3apOKJICHHM >KW3HU. HayudHble ruUmoressl
BO3HUKHOBEHHUS XM3HM Ha 3emJyie: aObuoreHe3 W MHaHCIEPMHUSA. XUMHUYECKas
ABOJIIOLIMS. DKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XUMHUYECKOW OSBOJIOIUU.
HauanbHble sTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB

2.2

Paseutne xu3Hm Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxelckas u
npoTtepo3oiickast 3pel. Ilanmeosoiickas spa W e€ mnepuoabl: KeMOpHICKHIA,
OPJIOBUKCKHW, CHIIYPUUCKWW, JI€BOHCKHI, KAaMEHHOYTOJbHbBIA, MEPMCKHI.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TNaJCOrCHOBBIN, HEOTC€HOBBIN,
AHTPOIIOr€HOBBIM. XAapaKTEpPUCTHKA KIMMAara MU IEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHui U XUBOTHBIX. llosiBIeHME, pacuBET U BBIMUpAHUE TPYII JKUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHMYecKOro MHUpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB




2.4

2.5

DBouonus yenoBeka. AHTPONOJIOTHS Kak HayKka. Pa3BuTue mpeacTaBieHuil o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncrtBa u
pa3nuyus YyeroBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.

JIBrxymue cuisl ((akTopel) aHTpororenesa. HacnencrBeHHass ©3MEHUYNBOCTD U
ecTecTBeHHbII 0TOOp. OOmiecTBeHHBIN 00pa3 *KU3HU, M3TOTOBJICHUE OpYIUi

TpY/a, MBIILJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBH JBOJIOLUHM YEJIOBEKAa: aBCTPAJIONUTEKH, UermoBek
yMmenslid, YenoBexk mNpsAMOXonsdmui, YenoBeKk HeaHIEpTalbCKUM, YenoBek
pa3yMHblid. Haxo/lku MCKOMaeMbIX OCTaHKOB, BpeMs CYILIECTBOBaHMs, 001acTh

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAS (eBpa3uiicKasi),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHIOJIOMIHAs  (A3MaTCKO-
amepuKaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycloBHsM cymiecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

OpranusMbl 1 OKpy’Karolias cpeaa

3.1

3.2

3.3

3.4

OKoJorus Kak Hayka. 3aJladyd U pasJelibl SKOJIOTMH. MeToasl dKOJIOTHYEeCKUX
uccleoBaHuM.  DKoylornyeckoe  MHupoBo33peHue.  Cpenpl  OOMTaHMS

OpraHu3MoOB: BOJHA, HA3CMHO-BO3AYyIIIHAA, IOYBCHHAs, BHYTPHOPTraHU3MCHHAA

Okonorndyeckue (axropel. Kiaccudukanms skomorndeckux  (HakTopoB:
abuoTuyeckre, OMOTHYECKHE M AaHTPOIOTrEeHHbIE. J[eHCTBHE 3KOJOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOnenust OpraHu3MoB K JAEWCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonorunueckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOCHCTBUI: KOHKYpPEHIINS,
XHUIIHAYECTBO, IMapa3uTHU3M, MYyTyaju3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HaYeHHe OHOTHYECKHX

B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOIMYJIAIHHN. OcCHOBHBIE IIOKa3aTecIn
NnomyJsinuu: 4YuCJICHHOCTL, IJIOTHOCTB, POKIAACMOCTb, CMCPTHOCTb, MPUPOCT,

Murpanus. J[uHaMruKa 4MCIEHHOCTH MOMYJISIIUY U €€ peryJisius

COO6H_I€CTBa 1 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBOo OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas,
IPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Buabl-momunantel. CBsi3u B

OuoIEHO3€E

4.2

DKoynoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCUCTEMBI: INPOIYLIEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BeEIIECTB M IIOTOK OSHEPrUU B
skocucreme. Tpoduueckue (MuIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nenu u
cetu. OcCHOBHBIE IIOKa3aTeIM 3KOCHCTEMBL: Ouomacca, IMPOMYKIIHSL.
DKoJIOrHYecKre MUpaMUIbl: MPOLYKIMH, YUCIEHHOCTH, Ouomaccel. CBOHCTBa

9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryJisiiusl, pazsurue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  ATpPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak Qakrop ycroiumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo U ero gpynkiuu. OcobeHHocTn Ouochepsl Kak
rno0anbHOM 3KocucTeMbl. J[MHaMHUECKOoe paBHOBECHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopotsl BemecTB U OMOr€OXMMHUYECKHE ITHKIIBI 3JIEMEHTOB

(yramepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYILIH

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTeHHBIE U3MEHEHUsS B Ouocdepe.
I'mobanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHANBHOIO YINPABIECHUS MPUPOJHBIMH pECypcaMM H  HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OMOJIOrUHU U OXpaHa MpHUpOAbI
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