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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJOTHM TEOPETUYECKYIO OCHOBY JUIS
ONpeJeNeHus] MOIXO0J0B K (POPMUPOBAHUIO COAEpPXKaHUA y4yeOHOro MpeaMmera
«buonorus» cocraBuiM: KoHuenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LE€JIEH, COAEpKAHMs, PE3yJbTaTOB OOydYeHus W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHUS 00 OOIIMX LENX U
OPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHErO
o01ero oopazoBanus B Poccuiickoit denepannu, a TakKe MOJT0KEHUS 0 crieruduke
Ouonorny, €€ 3HAYEHHMH B TO3HAHUM JKMBOM MNPUpPOABI M oOecrneyeHun
CYILLIECTBOBAaHMS 4eJIOBEYECKOro obOimiecTBa. COrilacHO Ha3BaHHBIM IOJIOKEHUSM,
oTpesieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Onoorum 1aét MpeaCTaBICHUE O MENSIX, 00 O0Iel cTpaTerun
oOyueHusi, BOCHUTAHHUS U Pa3BUTHUS, OOYYAIOIIMXCS CPEACTBaMU Y4eOHOTO
npeameta «buonorus», onpenenser o0s3aTeNbHOE MPEAMETHOE COJIEP)KAaHUE, €T0
CTPYKTYpY, pacmpeleieHue 1o paszjellaM W TeMaM, PEKOMEHIYyEMYIO
MIOCJIEIOBATEIbHOCTh M3YUYEHUS yueOHOTO MaTepuala ¢ y4ETOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH O0Opa30BaTEIbLHOTO MPOIECcca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

B nporpamme o 61010TrHuM TakKe YUUTHIBAIOTCSA TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOYy4YeHHUsS B
dbopmMupoBaHumn OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NeSTENHbHOCTH/Y4EOHBIX JIEUCTBHM, OOY4YaIOIMMUXCS MO OCBOCHUIO COJEpKAHUSA
OHOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peaan30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Yy4Y€HUU Ouonoruu, Omarojaps 4emMy B Hei
IPOCMATPUBAETCS HAMNPABICHHOCTh HAa PpPa3BUTUE 3HAHUM, CBA3aHHBIX C
dbopMUpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUI O 3J0POBOM
o0Opa3e >XHM3HM U OEpeKHbIM OTHOUICHHUEM K OKpYKalolled MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOLIEOMOJIOTUYECKUX TEOPUH, a TaKkKe 3HAHUU O
CTPOEHHUH KUBBIX CUCTEM PA3HOTO paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJOTUM YAENEHO BHHUMAHHE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJIsl PEIICHUS] MPUKIIATHBIX 3a/1a4, B
TOM 4Hclie: NpOo(QUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHMUI 4YENOBEKa, MEIUKO-
Ir€HETUYECKOr0 KOHCYIbTUPOBAHMSI, 000CHOBAHHUS HKOJIOTMUYECKH 11€J1eCO00pa3HOTo
MOBEJACHUS B OKPYXKAIOIIEH MIPUPOJHON Cpele, aHalnu3a BIMUSHUSA XO3IMCTBEHHOMN
JeSITENIbHOCTH YeJIOBEKa Ha COCTOSIHME MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMAaHMS K TPUKIAIHON HAMpaBIE€HHOCTH YYEOHOIro MpeaMera
«buonorus» NpoaUKTOBaHO HEOOXOAUMOCThIO 00ECTIEUeHHSI YCIIOBUH JIISl PEIICHUS



OJIHOM M3 aKTyaJIbHBIX 3aJ]a4 IIKOJHLHOTO OMOJOTHYECKOTO 00pa30BaHUsI, KOTOpas
npeanoaraeT (popMUpoBaHHE y OOYYAIOITUXCS CIIOCOOHOCTH adalTHPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHE cpeaHero oOmiero 0oOpa3oBaHHsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYYAIOMIMXCSA TMPEJICTABICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYUTENbHBIX MNPHU3HAKAX — YPOBHEBOM OPraHU3alMd M 3BOJIOLMUH, CO3IAET
yCIIOBUSL  JUISi:  TIO3HAHWUSI  3aKOHOB  JKMBOWM  MPHUPOJBI,  (OPMUPOBAHUS
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro ooOpasa
KU3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bbonbioe 3HaueHUE OMOJIOTHS UMEET TaKXKe JJIsSl PEIICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3a/Ja4  CpelHero ooOmero  00pa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydyenne 6uonoruu oOecreyuBaeT yciaoBus yisi (GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX UM HMH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET MHTErpallud OHOJIOTHYECKUX 3HAHUM C
NpeACTaBICHUSAMH U3 APYTUX YUYECOHBIX MIPEIMETOB, B YACTHOCTH, PUBHKU, XUMUU U
reorpaduu. Ha3BaHHbBIE MOJOXKEHUS O TMpeJHa3HAYECHUU Y4YEOHOro mpeameTa
«buonorus» cocTaBUIM OCHOBY JMJIi ONpPENENeHUs IMOAXOAO0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHUs, TMPEICTABICHHOTO B TIIporpaMme Iio
OHMOJIOTUH.

Ot60p conmepxkanusi yuyeObHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3MULIMHA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOPBIM OOYyYaromiuecs JOJDKHbl OCBOMTh 3HAHUSL M YMEHMS, 3HAYUMBIC s
dbopmupoBaHus 0OIIEH KyJIbTyphbl, ONPEACIAIONIUE aJCKBATHOE TMOBEJICHUE
YeJIOBEKa B OKPY’KAIOUIEH MPUPOAHOU cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU aAesTenbHOCTH. Oco0oe MeCcTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT AJIEMEHTBI COJIEPKAHUSI, KOTOPBIE CIy>KaT OCHOBOM /1Jisi (hOPMUPOBAHUS
NPEACTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HayYHOM KapTMHE MHUpa U
IEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUHU
OMOJIOTHYECKOTO 00pa30BaHMUS.

CtpykTypupoBaHUE COJEpKaHHUS Yy4eOHOro Marepualia B Mporpamme Mo
OWOJIOTUM OCYIIECTBIICHO C YYETOM TPHUOPUTETHOTO 3HAYCHUS 3HAHUA 00
OTIMYUTEIILHBIX OCOOCHHOCTSX JKMBOU MPHUPOJIBI, O €€ YPOBHEBOW OpraHuU3aIiuu
ABOJIIOIUHU. B COOTBETCTBUM C ATHM B CTPYKType yueOHOro npenmera «bruomorus»
BBIJICJIEHBI CIIEYIOUIME COAEpIKaTelbHble TMHUM: «buonorus kak Hayka. MeToapl
HAy4yHOTO Mo3HaHus», «KieTka kak Omomormueckas cucrema», «OpraHu3M Kak
Ouonornyeckas cucreMa», «CucreMa M MHOTOOOpaswe OpraHuYeCKOro MHUPAY,
«IBOJIOIMS KUBOU MPUPOABD?, « IKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTH.



Lens uzyuenus yueOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETEHUE YMEHH
UCIIOJIb30BaTh ATH 3HAHUSA JJIs TPAMOTHBIX JEUCTBUM B OTHOIIEHUU OOBEKTOB
YKUBOU MIPUPOJIbI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1enu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUNBAETCS PEIICHUEM CIEYIONINX 3a/a4:

OCBOCHHME OOYyYaIOIIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIaX, CIYKAIIUX OCHOBOMU
Uit GOPMHUPOBAHUS TPEICTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHUpa, O
METOJIaX HAyYHOT'O MO3HAHMS, CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliH, BBIJAIOMIMXCS OTKPHITUIX U COBPEMEHHBIX
HCCJICIOBAaHUIX B OMOJIOTHH;

dbopMupoBaHuE y OOYYalOIIMUXCS IO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEH B MpOIlECCe aHalu3a JAHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMU HAyYHBIX B3TJISAOB, MACH M TMOAXOJOB K HM3YUYEHHUIO >KHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHu3alluu;

CTaHOBJIIEHHE Yy oOydarommxcss oO0mel KyJabTypbl, (YHKIHMOHAIBLHON
IPAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLCHUBATH SIBIICHUS OKPYXKAIOIIETO
MUpPa KUBOH MPUPOJII HA OCHOBAHUH 3HAHWH U OTIBITA, TOJYICHHBIX MPU U3YICHUH
Onooruu;

dbopmupoBaHue y OOy4arOmMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON NESITEIHLHOCTH YEJIOBEKAa, DPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUH;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXHOCTH TO3HAHMS YEIIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K HEeU, COOTIOICHHS] S TUYECKHUX
HOPM TP TIPOBEJICHUN OMOJIOTUYECKHUX UCCIIEIOBAHMM;

OCO3HAHHME IIEHHOCTU OWOJOTUYECKUX 3HAHUW [JIsl TOBBIICHUS YPOBHS
AKOJIOTUYECKOHN KyIbTYpHbI, 1Jisl (POPMUPOBAHUSI HAYYHOT'O MHUPOBO33PEHHUSI;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHUM B MOBCEIHEBHOM JKU3HU JJIS
OLCHKH MOCJIEACTBAN CBOEH JIEATENIBHOCTH IO OTHOLICHUIO K OKPYXAIOUIEH Cpeie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBaHHME U COONIOEHHWE Mep MNPOPUIAKTUKH
3a00yIeBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS OOS3aTENbHBIM y4E€OHBIM TMPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-Hay4HbIE TIPEIMETHD.

Jliist u3ydenust Ouonoruu Ha 6a30BOM yPOBHE CpPEHETO 00Iero oopa3oBaHus
otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henemto).



COJEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponb Guonoruu B popMUpoBaHUU COBPEMEHHOM HAy4YHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTtobl MO3HAHMS KUBOM MPUPOBI (HAOIIOIEHUE, SKCTIEPUMEHT, ONTUCaHNE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

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

Tabnuiel 1 cxembl: « MeTO/ bl TO3HAHUS )KUBOW TTPUPOJIBI.

JlaGopaTopHble U MpakTUYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «lcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE PHU3HAKH KU3HW», «YPOBHU OpPraHHU3alUU
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJABI U MHUHEpalbHBIX BemecTB B kieTke. [lomnepkanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TEpBUYHAS, BTOPUYHAs, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormdeckue
byHKIIUU OEIIKOB.



depMeHThI — Oroornyeckue Karanuzaropbl. CTpoeHune pepMeHTa: aKTUBHBIH
neHTp, cyoctpatHas crneuuduuaHocts. Kodepmentsl. Burtamubbl. Otaudus
(dhepMEHTOB OT HEOPTraHUYECKUX KAaTaIUu3aTOPOB.

VYreBoipl: MOHOCaxapu bl (TIII0K03a, pud03a 1 1e30Kcupr003a), Tucaxapu/ibl
(caxaposa, JlakTO3a) W Tojducaxapuiibl (Kpaxmani, TJIHUKOTEH, IIeJITI0J03a).
buonoruyeckue GyHKIUU YTIIEBOIOB.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
rupogoOHbie  cBoMcTBa. buonornveckue ¢GyHkuuu JunuaoB. CpaBHEHUE
YIJIEBOAOB, OCIKOB U JIUMU0B KaK HICTOYHUKOB SHEPTHHU.

HykneunoBsie xkwucinorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuci0T. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kietke. Kiletounas teopus — npumMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Krnerka kak nenoctHas xuBasi cucrema. OO1Iue Npu3Haky KJIETOK: 3aMKHYyTast
HapyxHass MmemOpana, Mmosekynbl JIHK kak renernueckuil ammapaT, cUCTeMa
CUHTE3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTCHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnmHoMemOpanHbie opradHouabl kietku: JIIC, anmapar ['ombmxw,
IU30COMBI. [lonmyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHIPHUH, IIIACTH]BIL.
[IpoucxoxkneHne MUTOXOHIApUM u TacTua. Bupel minactua. HememOpaHHbIe
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynsatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 00010YKa,
KapuoIuia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinn, K. M. bap.

Jnarpammel: «PacnipenerneHne XMuMHYECKHUX JJIIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KMBOU MIPUPOJE.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MOJIEKYITbI BOJIbI», «brocnuTes Oenka», « CTpoeHue MOJIEKYJITbI OeIKay,
«Crpoenue ¢pepmenta», «Hykmennossie kucnotel. [JHK», «CtpoeHne mMoseKyIbl



AT®», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE MKUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«Ctpoenue sifipa KIETKN», « Y TIeBOAbD, «JIMIuab».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBaHUE Jsi MPOBEACHUS
HAOJIIOICHUI, W3MEPEHUi, HKCIIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHasi pabora No 1. «M3yyeHue KaTaaIUTHUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHasi pabota No 2. «M3ydeHuwe cTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMWIIISIITUSL (DHEPTreTUUeCKUd OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posb pepmeHTOB B
oOMeHe BelEeCTB U MPEeBpaICHUN SHEPTUU B KIETKE.

®orocunte3. CpetoBas W TeMHOBas (a3pl (¢GoTocuHTe3a. Peakuuu
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIMEe OaKkTepuu. 3HaYEHUE XEMOCUHTE3a s
KW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJIMPOBAHHE SHEPTUHU B KIJIETKE. DTallbl JHEPreTUIECKOro ooMeHa. [ nukonus.
bpoxenne u ero Buibl. KuciopogHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanune. DPPEKTUBHOCTh SIHEPTETUIECKOTO 0OMEHa.

Peakiun wmatpuunoro cwHTe3a. ['enermueckas wuHbpopmanus u JIHK.
Peanmuzarus renetudeckoil mHPOpManuu B KICTKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblid cuaTe3 PHK. Tpancisauus — OnocunTes
Oenka. Otambl TpaHchusanuu. KoaupoBanwe aMHUHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMbl xku3HN — BUpYCHI. icTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOGHHOCTHM CTpPOEHHUS ¥ JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KXWUBOTHBIX ¥ YEIOBEKA, BBI3bIBACMbBIC
Bupycamu. Bupyc ummyHonedumura yenoseka (BUY) — BozOyaurens CITN/a.



OOpatHas ~ TpaHCKpUWIIIMA, peBepraza W wuHTerpasa. I[IpodumakTrka
pacrpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMbl: «Tumbel nutanusy, «Metaboausm», «MHUTOXOHAPHSI,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xku3HeHHBbINM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounsiii 1uki, Wiad >KU3HEHHBIM MUK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[uTosiornueckue OCHOBBI PAa3MHOXKEHUS W  HWHIUBUIYAJIbHOTO  pPa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctagum mutosa. IIpoueccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3d. BUOJIOTUYECKUN CMBICI MUTO3A.

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

®opMbl pa3sMHOKEHHsI OPraHU3MOB: Oecroioe U nosnoBoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUA: JICJICHUE HaJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBEHHOE KIOHHpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JI CEJEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragunm wmeiioza. I[lporeccel, MpoHCcXOAsIIMEe Ha CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — raMmeT (CnepMaTo30Hu[, SHUIIEKIETKa) — CHEePMATOreHe3 M OBOTCHES.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPHOHANILHOTO PAa3BUTHA: TPsSMOE, HempsMoe (IMUMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKJIEHHBIE
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratuBHOoe pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwiii mukin», «Pemmukamus JTHK», «Mutos»,
«Meiozy», «lIpsmoe u HenpsiMoe pa3BuTue», «l'aMeToreHe3 y MIEKOINUTAIINX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJIEKOTIMTAIOLIETO», «SiekneTka MieKkonuTarmero», «Kapuoknues B KIeTKax
KOpElIKa JyKa», MarHuTHas MOJEib-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTtada3zHOM XPOMOCOMBI.

JlaGopaTopHble U NpakTUYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHasi pabora Ne 4. «3yueHue CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 K3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOpPHOJIOTMM B CTAHOBJICHMM TE€HETHUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToApl TeHETHKU (TUOPUI0TOTUYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACII€IOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE [. MeHnenem.
MoHorubpumHOe CKpelMBaHWE. 3aKOH €IMHO0Opasws THOPHUIOB TEPBOTO
nokosieHus. [IpaBuino qoMuHUpOBaHUs. 3aKOH pacllleieHUs: Tpu3HaKoB. ['unoresa
yucToThl raMeT. [loHOe U HeMoTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHUS
npu3HakoB.  l[uTOreHeTHYECKHE  OCHOBBI  IUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanu3upymouiee ckpenuBanue. Vcnonab30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HaCJIEI0OBaHUIO reHOB. HapyllleHue clierieHusi TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTH. | €HETUYECKHE KAPThI.



I'enetrnka mosia. XpoMOCOMHOE OIpeAeiieHHE MoJia. AyTOCOMBI U TOJIOBbBIE
xpoMocombl. ['oMorameTrHsie MW TeTeporameTHbie oOpraHusMmbl. HaciiegoBanue
MIPU3HAKOB, CLIEIICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbI N3MEHUYNBOCTH: HEHACJIEICTBCHHAS W HACJIEICTBCHHAS.
Pone  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAU(UKAITMOHHON U3MEHUNBOCTH. BapuaimoHHbIN psil 1 BapualluOHHAS KPUBAs.
Hopma peakuuu npuszHaka. KoluuecTBEHHBIE M KAUY€CTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOAU(PUKAITMOHHON N3MEHYHUBOCTH.

HacnenacTBenHas, wium T'€HOTHUIHMYECKas, HM3MEHYMBOCTh. KoMOMHaTHBHAas
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAs U3MEHYUBOCTh. Kilaccudukarus MyTaluii: TeHHEBIE,
XPOMOCOMHBIE, TeHOMHbIC. YacToTa U MpUYMHbI MyTaluii. MyTareHHbie (pakTOpHI.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HAceICTBEeHHOW n3menurnBocty H. M. BaBumnoga.

BuesnepHas HaClI€CTBEHHOCTh U U3BMEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIOBeKa: FeHeaIOTHYCCKUM, OJIM3HEIOBEINM, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE FeHOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-anamm3a. HacmencTtBennnie 3a00JieBaHUS YEIOBEKA: TE€HHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBEHHOM MpPEApacoiO)KEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0osne3Held. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUY U JICYCHUN FeHETUUECKUX 3a00JIeBaHUM YyeI0BEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuie! U cxembl: «MOHOTUOPUHOE CKPEIIMBAHUE U €70 [TUTOT€HETHYECKast
OCHOBa», «3aKOH PaCUICIJICHUS] U €70 IMTOTEHETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «lurubpumaHoe ckpemmuBanuey, «LIuTorornyeckre 0CHOBBI JUTHOPHIHOTO
CKpemuBaHusy, «Menosy, «BzaumoaencTBue aaielbHbIX TeHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX U 4eJoBeKay, «l eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEJIOBAHUS, CUEIUJIEHHOTO C MOJIOM», «KapuoTurbl yemoBeka W >KUBOTHBIX»,
«Bunpl m3smMeHUnMBOCTHY», «MoaudukanmoHHas HU3MEHUYMBOCTHY», «HaciemoBanue
pesyc-pakropay, «['eHeTrKa rpyni KpoBu», « MyTarmoHHass HK3MEHUUBOCThY.

OGopynoBaHue: MOJIETU-AMIUIMKAIMA  «MOHOTHOPHUIHOE CKPEIIUBAHHUELY,
«Henonnoe noMuHupoBanuey», «JurubpugHoe ckpemuBanuey», «llepekpéct
XPOMOCOM», MUKPOCKOT U MUKpoImpenapat «[po3odunay (Hopma, MyTariuu GopMbl
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moCceBHOIM».



JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Jlabopatopuasi pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPHUIHOTO W
JAUTMOPUHOTO CKPEIIMBAaHMS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGoparopnas padora Ne 6. «M3yyeHne MoauUKaIIMOHHOW U3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIUOHHOU KPUBOM.

JlabopatopHasi pabota Ne 7. «AHanu3 MyTauuid y Jpo30¢puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekuys Kak HayKa U IMPOILECC. 3apOKICHUE CEJIEKINUHA U JIOMECTHUKAIUS.
VYyenue H. Y. BaBuiioBa o ieHTpax MpOUCXOKIACHUS 1 MHOTO0Opa3us KyJIbTYPHBIX
pactenuil. LIeHTpbI MpOMCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHANBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OLIEHKa SKCTEpbEpa. bIM3KOPOICTBEHHOE
ckpeuiuBaHue — HHOpuAMHT. Yucrag nuHuA. CKpellMBaHUE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoicTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rudbpuauzanus u e€ ycnexu. MIcKycCTBeHHbBIN MyTareHes3 u NoJIy4eHHe
NOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIMN PACTEHHM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib NPOWU3BOACTBA. ['€HHAs WHKEHEpHUs. OTambl
co3ganusi pexomOunantHoM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsle KyiapTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTECHUMU.
KiioHnpoBanne BBICOKONIPONYKTUBHBIX CEIBCKOXO35MCTBEHHBIX OPTaHU3MOB.

Okojoruyeckue W dtudyeckue  npodinembl. ['MO  —  reHetrmuecku
MOJIU(PHUIIMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

IToptpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnmunpel 1 cxembl: Kapta «LleHTpbl OPOUCXOXKACHUS U MHOTro00pa3us
KyJIbTYPHBIX pacTeHuil», «[lopoabl qoMalIHUX KUBOTHBIXY», «COpTa KYJIbTYPHBIX
pactenmity, «OtmanéHnas ruopuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OObeKThI OWOTEexXHONOTHNY, «KIeToO4HBIE KyJIbTYpPHI U
KJIOHHMpOBaHUE», « KOoHCTpynpoBaHUE U NTEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISKH TUIOJIOB M KOPHEIIOAOB TUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHMIKEHHUS CEJIEKIMM PpAacCTeHUU W
KHUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, TJIEMECHHYIO bepmy,



COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHA.

[IpennoceulIkn BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPUU. ODBOJIIOLUOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHHUE HBOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHTOmOrMYecKue: MOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTUYECKOW JIETONMHMCH, TMEPEXOJHbIE (HOPMBI.
buoreorpaguyeckue: cXoJCTBO U paznuuue (hayH U Qop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W PA3NMUMsl SMOPHUOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTHYHBIEC, AHAJIOTUYHBIE,
pYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH WU OCHOBHBIX METa0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. Ilpenmnocblnku BO3HUKHOBEHUS
JapBUHU3MA. J[BIKYIIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeaeNEHHAasT W3MEHUYHUBOCTb,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Botouu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsinus kak eAMHKUIA BUAA U SBOJTIOLUH.

JBrxymue cuibl ((pakTophl) SBOIIOUMKA BUIOB B MpUpoJe. MyTallMOHHBIN
npouecc U KOMOWHATHMBHAS WM3MEHYMBOCTH. llomynsiiuoHHBIE BOJHBI M Apeud
reHoB. M30uust 1 MUrpanus.

EcrectBennsiii o1OOp — HampaBmsromuid  ¢akrop sBomound. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpPraHU3MOB KakK pe3ylbTaT dBoMONuH. [IpumMepst
IPUCTIOCOOJICHHI Y OPTaHU3MOB. ApoMOpP( 036l ¥ HANOATATTAIIHH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHYECKoe.

MaxkposBomoonus. DopMbl  3BONIONUHU:  (UIETUYECKas, JAUBEPreHTHAS,
KOHBEpIeHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxieHne OT HecleUnaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anrs. AJanTUBHAS paauarys.

JdemoHcTpanuu:

[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenpb, ®. Mroanep, A. H. CeBepiios.



Tabnuibl u cxembl: «Pa3BuTHEe OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOppOBI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pasue  TOpoJ  JKUBOTHBIXY, «ITonynsaunmny», «MyTaunonHas
U3MEHUYMBOCTHY», «ApoMopdosbl», «numoamanranum», «OOmas aereHepanusy,
«/IBmkymue cuibl 3BodronMu», «Kapra-cxema wmapmipyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHIECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
HAOOp IJIOOB M CeMsH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBJICHUS IBOJIONUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KouleKuus «@DOpMbI COXPAHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHUi», Mojenp anmmkaimus «llepekpéct
XpOMOCOMY», BlIaXKHbIe nIpenapaTsl «PazButre HacekomMoro», «Pa3zspurue JIArymkmy,
Mukpomnpenapar «lpo3odunay (Hopma, MyTauuu GOpMbI KPbUILEB U OKPACKH TeEJIa).

JlaGopaTopHble U MpakTUHYeCKHe padoThI:

JlaGoparopHasi pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(HOIOTHUYECKOMY
KPUTEPHUIOY.

Jlabopartopnas pabota Ne 2. «Onucanue nprucrnoco0JIeHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHay4Hble TPEICTaBIEHUS O 3apOXKJICHUU >KU3HU. HaydHble rumnoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: a0MOreHe3 M NaHCIepMus. XUMHUYecKas
3BOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMUUYECKON 3BOIoIMH. HavanbHble 3Tamnsl
ounonornyeckor sBosmonuu. I'mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HMX 3BOJIOLUS.
®opMHUPOBAHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuojaMm. Karapxei. Apxeiickas u
nporepo3oiickass 3pel. llameosolickass spa u €€ mNEepUOAbl: KEMOPHIICKHUH,
OPIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Me3o30iickas 3pa U €€ NepUObl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo3olickas »3pa u €€ mnepuoAbl: MNaJICOTCHOBBIA, HEOICHOBBIM,
AHTPOIIOr€HOBBIM.

XapakTepUCTUKA KJIMMAaTa W Ie0JIOTMYECKUX IpoiueccoB. OCHOBHbBIE 3Tallbl
ABOJIIOLIMMA PACTUTEIBHOTO M KUBOTHOIO MHpa. ApomMopdo3bl y pacTeHHH U
XKUBOTHBIX. [losiBNIEHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cuctema OpraHMYECKOTO MHpa KaK OTpakeHHe 53BoJoUUMUA. (OCHOBHbBIE
CHCTEMAaTUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMA YeJIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3Butue nmpeacTaBieHui o
MPOUCXOXKJIECHUH 4YesnoBeka. Meroabl u3ydeHus aHTponoreHe3a. CxonacTtBa u
pa3Iinuus YeJI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuxyiue cuiibl ((hakTopsl) anTpornorenesa. HacineacrseHHas '3MEHYMBOCTD
U eCTeCTBEHHBbIN oTOOp. OOuIecTBEHHBbIN 00pa3 >KW3HHU, M3TOTOBJICHUE OPYIUi
Tpy/Zla, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbl, YemoBek mnpAMOXonAimuKA, YenoBeK HeEaHAEPTalbCKUK, YeloBeK
pa3ymHbIil. Haxonku uMCKOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPY/IUs.

UYenoseueckue pacbl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKaHcKkas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEJCTaBUTENICH
YEJIOBEUECKUX Pac K YCJIOBUAM CYIIECTBOBaHHWs. ENMHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toprpersr: ®@. Pean, JI. Ilactep, A. WM. Onapun, C. Mwuiep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3amkHoBeHne ComMHEUHON CcUCTEMBI», «Pa3BuTHe
OpraHuvyeckoro Mupa», «PacturenpHas KieTka», <« KUBOTHasg  KIETKa»,
«ITpokapuornueckas kieTka», «COBpEeMEHHas CHCTEMA OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE aHATOMHUYECKHX YEPT CTPOCHUS YEJIIOBEKAa U UeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJNOoBeKay, «llpeBHeumue moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JIFOAN», «HeIIOBEUECKUE Pachly.

O6opynoBanue:  mymsku — «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJICNKH WU
U300paKECHUS KaMEHHBIX OpPYAWH TMEePBOOBITHOTO 4YeIOBEeKa (KaMHHU-YOTIIIEPHI,
pyOmna, ckpeOma), TeOXpoHOJIOTHYECKas Ta0nuia, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

[Ipaktuueckas padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUIEKIIHSX).

DKCKypcus «IBOJIOUS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbBIA WA KPAaeBETUECKHUI My3eil).

Tema 3. Opranu3msl u OKpYysKalasi cpeaa.



OKOJIOTHSl KaK HayKa. 3aa4ud ¥ pa3Jenbl 3KOJIOTHMH. MeTOIbl 3KOJIOrMYECKUX
UCCIIEI0BaHNNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTI'O YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3J]yILIHAs, IOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Oxonoruueckue (¢aktopel. Kraccudukamuss SKoJOTHYECKUX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHE M aHTPOIOTEHHbIE. JIeHCTBHE SKOJIOTrMYECKHUX
(aKTOpOB HA OPraHU3MBI.

AbuoTndeckue (pakTophl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPUOIU3M.
[IpucniocoOnenust OpraHU3MOB K  JICUCTBUIO  aOMOTHUYECKUX  (HAKTOPOB.
buonorndyeckne puTMBl.

bruotnueckue pakropsl. Buapl 6MoTHYECKMX B3aMMOACHCTBUI: KOHKYPEHLINA,
XUIIIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapazutusm, koonepamusi, MyTyaausM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCaIu3M, HEUTpaiu3M.
3HaueHue OMOTHYECKHUX B3aMMOAECUCTBUM MJs1 CYLIECTBOBAHMSI OPIaHHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nomyiasauud. OCHOBHBIE IOKA3aTENH
HNOMYJSMU: YUCIEHHOCTb, IUJIOTHOCTh, POXKJa€MOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMuka YuCI€HHOCTH MOMYJIALNHN U €€ Peryisusl.

JdemoHcTpanmuu:

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

Tabmuubl u cxemsl: kapta «lIpupoansie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llomymsauunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYISUUU UHDY30puu-TYy(henbku», «[Iuniespie nenm».

JlaGopaTopHble U NpakTUYeCKHe PadoThI:

Jlabopartopnas pabora Ne 3. «Mopdosiorudeckue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JIaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota Ne 2. «IloacyéT MIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opraHuzMoB — OuoieHo3. CTpyKTypbsl OWOIIEHO3a: BUAOBAs,
IpOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
ouoneHose.

Dkoyoruueckue cuctembl (dKocuctemsbl). [loHstHe 00 »dKocHCTeME W
ouoreoneHo3e. DOYHKIUOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJAYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB M OTOK SHEPIHH B 3KOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU dKOcUcTeMBI. [TumeBsie rienu u cetu. OCHOBHBIE
[OKa3aTeNId 3KOCUCTEMBbI: Ouomacca, NPOAYKLHA. DKOJIOTMYECKHE TNHPaAMUJbIL:



OPOAYKLIUH, YUCICHHOCTH, Ouomacchl. CBOICTBa 3IKOCHCTEM: YCTONYHMBOCTD,
camoperyJsinus, pazsurue. CyKueccus.

[Ipupoanbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOIO
WIH [IUPOKOJINCTBEHHOI'O JIECa.

AHTpPOIIOT€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe 1 X03IMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akTtop ycTounBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO M ero ¢GpyHkuuu. OcobeHHOCTH Ouochepsl Kak
rII00AJIbHOM 3KOCUCTeMBl. J[MHamMHuueckoe paBHOBecME U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopotb! BeniecTB 1 OMOreoXMMHYECKUE LUKIIBI AJIEMEHTOB (yriepoja,
azora). 30HATbHOCTh Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiid. AHTPOINIOTeHHBIE U3MEHEHUs B Orocdepe.
['oGanbHbIE HKOJIOTUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME MPUPOIBI U yesoBedecTBa. CoxpaHeHne 6Mopa3HooOpas3us
KaK OCHOBa YycroilunmBocTH Ouochepbl. OCHOBa pPALMOHATBHOIO YIPABICHUS
OPUPOAHBIMUA PECYPCAMU U UX HCIMOJIb30BaHuE. JloCTHXKEHUsT OMOJIOTHUHM U OXpaHa
IPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl n cxemsl: «llumesbie nenu», «bUOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutanusy, «IKOJOTHYECKAasT NUPaAMUADY,
«buocdepa u yenosek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO JIeca», « IKOCHUCTEMA
XBOMHOro  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOTCHHBIE BO3/ICUCTBUS Ha IPUPOAY», « BaxKHeNIIne UICTOYHNKY 3arpsi3HEHUS
BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHeHIIass cocTaBisOmas 6uocepu»,
«®Daktoppl  gerpagauud  nouB»,  «llapHukoBeIi  3pdekT»,  «DaKTOpHI
PaIMOAKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmpoctpanenue xku3HHM B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopot azoTa B mpupoze».

O6opynoBanue: Mojaelb-anmmIuKanus «TunudHbie OMOIIEHO3B», TepOapwHii
«PacturenbHbIe COOOIIECTBaY, KOMUICKIINH «bHoieHO3», «BpeauTenn BaxkHESHITHX
CETBCKOXO3SUCTBEHHBIX KYIbTYP», TepOapUu M KOJUICKIIUU PACTCHUM 1 )KUBOTHBIX,
MPUHAJIEXKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®eneparun, wn300paKEHUST OXpaHSEMbIX BHJIOB pacTeHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pPeE3ysbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeaHero  oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA mpeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMHUCS POCCUMCKON
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpENEICHUI0, HalWYhe MOTHUBAlMM K  OOy4YeHHIOo  OHOJOruw,
IICJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM IUYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKaMH, IPUCYIIHUMH CUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYME SKOJIOIMYECKOr0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosiorus» JOCTUraroTcs B
€IUHCTBE Y4YEOHONW M BOCHUTATEIBHOM JESATEIHHOCTU B COOTBETCTBUM C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, HCTOPHUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PpAa3BUTHA BHYTPEHHEH TMO3UIMU JIMYHOCTH, MaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY U IMPABOMOPSJIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAlMOHAIBHOTrO Haponaa Poccuiickoit denepanuu, npupoae u
OKpYXarollen cpeje.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHSI Yy4yeOHoro mpenmera «buonorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULIMENH JUYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHIICKOTO O0O0IlEeCTBa, paCIIMpPeHUE >KU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHON JESATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c¢(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULKUK 00YUaIOIIErocsi Kak aKTUBHOTO U

OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOTO OOIIEeCTBa;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA
Y IIPaBOIIOPSIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM JIEATEIBHOCTH MTPHU CO3AAHUN YUEOHBIX
IPOEKTOB, PpELICHUH Yy4eOHBIX U [IO3HABATENbHBIX 3aJad, BBINOJIHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBHUS JIIOJICH C Pa3HbIMU YOSKACHUSIMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAJIBHBIM I1OJIOKECHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNUCKON rpaXJaHCKOU UIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHHUsI K CBOEMY HapOJly, 4YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoi, ropaoctu
3a CBOM KpaH, CBOIWO PonauHy, CBOM A3BIK M KYJIbTYpPY, IPOLUIOE U HACTOSAILLIEE
MHOT'OHAaIIMOHAJIBbHOr 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACHEAUIO U MAMATHUKAM IIPUPOJIBI,
NOCTHKEHUAM Poccun B HayKe, HICKYCCTBE, CTIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOrMM, NOHUMAaHUS 3HAYE€HHUs OWUOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OILICHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IPUHATUSA LEHHOCTEM CEMEHWHOM JKU3HM B COOTBETCTBUH C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;



MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢puzun4yeckoro Bocnutanus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

MOHUMAaHUE U pean3alus 3J0pOBOro U 0€30MacHOr0 00pa3a KU3HH (3J0pOBOE
nUTaHue, COOJI0IEHNE TUTUEHUYECKUX TTPaBUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUH W OTHAbIXa, peryisipHas (u3nMyeckass akTUBHOCTh), OEpPEekKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (pU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYATbHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSIX, YIPOXKAIOIIUX 3JI0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYIO0JIIO0UE;

TOTOBHOCTh K AKTHBHOM JESITEIBHOCTH TEXHOJOTMUYECKONM U COIMaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

AKOJIOTMYECKH 1eJ1€CO00pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJle, OCHOBE €€ CYIleCTBOBaHUS;

MOBBIIICHUE YPOBHS DKOJOTHYECKON KYyJBTYphl: TPHOOPETCHHE OIbITA
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBIC TTPU U3YUCHUN OMOJIOTUH 3HAHMUSI
U yMEHHS TpU PEIIEHUH TMpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Orocdepsl);



AKTUBHOE HENPUATHE IEUCTBUM, IPUHOCAIIMNX BPE OKPYKAIOLIEH NPUPOIHOU
cpelie, yMEHHE MPOrHO3MPOBAaTh HEOJAroMpUsTHbIE SKOJOTUUYECKUE IMOCIIEICTBUS
IIPEAIIPUHUMAEMBIX JIEUCTBUM U IIPEIOTBPAIATh UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATETbHOCTU DKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIBbHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON NEATETbHOCTH IKOJIOTUYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KyJIbTYphl KaK CPEACTBA
B3aUMOJCHCTBHS MEXIY JIFOJbMU U NTO3HAHUS MUPA;

NMOHUMaHHE Cheru@UKA OHOJIOTMM KaK HayKh, OCO3HaHHS €€ poJu B
(opMUpPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LETOCTHOTO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOliecTBa, B MO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpoliaeM
COXpaHEHUS ITPUPOJTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU /JI1 COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElaTb PECypCHble  MpPOOJIEMbl  pa3BUTHS
YeJI0BEYECTBA, IOMCKA MyTe BBIXOJAA U3 II100aIbHBIX SKOJIOTUYECKUX MPOOJIEM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHNUS OOIIEH KyJIbTyphbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh IOJy4YaeMble 3HAHHUA /IS aHalu3a M
OOBSICHEHHSI SIBICHUI OKPYKAIOIIETO MUpPa M MPOUCXOIAIINUX B HEM M3MEHEHUIA,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS IUIf
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHME ILIEHHOCTH HAyYHOU JECATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K aKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHHMM 1O OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaThl OCBOECHHs ydyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYuMble 17 (HOPMHUPOBAHHUS MHUPOBO33PEHUS O0O0YHAIOIIHUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIICHAayUHbIE MOHSATHS, OTpa)karomlue
[EJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEeUU(PUKy METOJOB MO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCIIeJOBaHNE, HA0JI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUX ), YHUBEPCAJIbHbIE
yueOHble JeicTBUs  (TIO3HaBaTelbHbIE, KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE),
obecrieunBaronme GopmMupoBanre GyHKIMOHATLHON TPAMOTHOCTH U COIIMAIBHON
KOMIIETEHLIUH  OO0YyYaromMXcsi, CHOCOOHOCTh OOYYarOIIMXCS  HCIOJb30BaTh
OCBOEHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIE
yueOHbI€ AEUCTBUS B TO3HABATEIBHON U COLMATIbHON IIPAKTHKE.

MertanpeaMeTHble pe3ysibTaThl OCBOCHMSI IMPOTPAMMBI CPEIHEr0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osianenue YHUBEPCATbHBIMHA Y4eOHBIMU NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE NeiiCTBHUS:

CaMOCTOSITENILHO  (hOpMYNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh P OCBOCHHUU 3HAHUM NPUEMBI JIOTMYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUSI, KiaccuduKaim, o000I1eHN s ), paCKPbIBATh CMbICI
OMOJIOTMYECKUX TOHATHI (BBIACTATh UX XapaKTepHbIC MPU3HAKHU, YCTaHABIMBAThH
CBSI3H C APYTUMU TIOHATHUSIMHU );

OMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX
JNOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI A TEIbHOCTU C TOCTABICHHBIMU LETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS U1 0ObsICHEHUS! (DAaKTOB U SIBJICHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHIYKTUBHBIC, JACIyKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPHUBAEMBIX
ABICHUAX, (POPMYIHPOBATH BHIBOJIBI U 3aKIIOUCHUS;

IPUMEHSTh CXEMHO-MO/IENbHBIE CPEACTBA ISl IPEACTABIICHUS CYILIECTBEHHBIX
CBA3€H M OTHOLIEHWHA B U3Y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
IPOTHUBOPEYMI PA3HOTO pOJAA, BBISBICHHBIX B PAa3NMMYHBIX HH(DOPMAIIMOHHBIX
UCTOYHHKAX;



pa3pabaTeiBaTh IUIaH pelleHUs MpoOJIeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM NESATEIbHOCTH;

KOOPAMHUPOBATH U BBINOIHATH pabOTY B YCIOBUSIX peajIbHOT0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE AeCTBHUA:

BJIJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMHM  pa3pelieHus npoOjeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIE BHUJIBI JEATEIIBHOCTH M0 MOJYYEHUIO HOBOIO
3HAaHUSA, €ro HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0 B Y4YeOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YY€OHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBIIIT [IPUYMHHO-CJIEACTBEHHBIE CBS3M W AKTyalIM3WpPOBATh 3aJayy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apIyMEHTHI ISl JOKa3aTENbCTBA CBOMX
YTBEPKIACHUH, 3a/1aBaTh [MAPAMETPBI U KPUTEPHUH PEILICHHUS;

AHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOAE€ PELIEHHs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIE€JCHANPABICHHBIM TOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCHOHAITBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B ITO3HABATEIIBHYIO M NPAKTUYECKYIO O00JIacTH
KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE NOAXOABI U PELICHHS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) padora c nnpopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONYJSIPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
MHGOPMAIUIO PAa3TUYHBIX BUAOB U (HOPM IpPE/CTaBICHUS, KPUTHUYECKU OLIEHUBAThH
€€ JOCTOBEPHOCTh U HENIPOTUBOPEUYNBOCTb;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otOope Ouonornyeckor MHGOpMAIN, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YUCOHBIX
3ajay;

npUOOpEeTaTh OMBIT KMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
ouosiorndyeckoi nHGopmaluu (CxeMbl, rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KadyecTBE CpeAcTBa Npu pabore C
OuoJornyeckod HHGpOpMalUe: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, aOOpeBHATYPYy, HOMCHKJIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HaTJIATHOCTH;

BJIaJCTh  HABBIKAMH  pAclO3HaBaHWSA W 3allUTBl  WH(pOpMaIuHy,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1) o0OmmeHue:

OCYIICCTBIIATh KOMMYHUKAIIMH BO BceX c(hepax )KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM TUCKYCCHUU TIO CYIIECTBY OOCYyXJaaeMol TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHLHO BBHITIOJHCHUS TIpejiaraeMoun
3a/1a4, YIUTHIBATh MHTEPECHI W COTIACOBAHHOCTH MO3HIMN IPYTHUX YYACTHHKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOIICHWS, TOHUMATh 3HAYCHUE
CONMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIlui,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOCH, IPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyITHpOBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBHUIYaTHHOU
paboThI IPU pEIIEHUU OMOJIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YiIeHa KOJIJICKTHBA,

OpUHUMATh II€Td  COBMECTHOW  JICTEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUXKCHHUIO: COCTABJIATH IUIAH JACHCTBHM,



pacnpenenarth poyid ¢ Y4ETOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pPE3yJbTaTbl
COBMECTHOM pabOThHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaX/I0I0 YJaCTHUKA KOMaH/ bl B 00U
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

peajaraTtb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJEHU C IO3ULIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE TIOBEJCHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaAXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSIMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JIEHCTBUSX U INOCTYIKAX 10 OTHOLIEHHWIO K JKMBOM NPHUPOAE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEILHO COCTABJISITH IJIaH PEIICHUsI TPOOIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPEANOUYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsTh paMKH Y4€OHOIO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeJIaTh OCO3HAHHBIN BEIOOP, apIryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIULUMU B
pasHbIX OO0JIaCTAX 3HAHMM, MOCTOSIHHO TIOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYaIMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBbHBIX MPOLECCOB, HUX pE3YyJbTaTOB H
OCHOBaHUH, UCHOJB30BaTh MPUEMBI pedIeKCHH IJIs OLUEHKU CHUTyalllH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKHM M CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IPU AaHAIN3E pE3yJbTaTOB
NEeSATENBHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

MpPUHUMATH ceOsl, MTOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTHX IPU aHaju3e pe3yJbTaToOB
NEATEbHOCTH;

PU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU JPYTOro YeJOBeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTtHble pe3ynabTathl ocBoeHusi mporpammbl COO mo Ouonorun Ha
06a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI IO OCBOEHHUIO, HHTEPIPETALMH U
npeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAaHUM B Pa3lMUHBIX Y4E€OHBIX CUTYallUsX, a TaKKe B PEabHBIX
KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX ¢ Ouojorueidl. B mporpamme mnpeameTHble
pe3yabTaThl IPEICTaBICHbI 10 TOAaM 00yUYEeHHUS.

IIpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpenmera «buosnorus» ¢ 10
K1acce TOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAYUHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HDOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KAapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKUX U
3apyOC)KHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJTIBLHOU
IPaMOTHOCTH Y€JIOBEKa ISl pElIeHUs )KU3HEHHBIX 3a/a4;

YMEHHE PaCKphIBaTh COJIEpPKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KJIETKA, OPraHU3M, MeTa00JIi3M (0OMEH BEILIECTB U MPEBpAIllCHHE YHEPTUN),
romMeoctas (CaMOperyysiiusi), ypOBHEBas OpraHu3alMsl SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEICHHE (PEMPOIYKIIUSA), HACIEACTBEHHOCTb, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTb OWMOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IE€HTpajbHasg JOorMa MOJIEKYJsipHOM Ouosnoruun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (o 1eHTpax MHOroooOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTeHuit H. V. BaBunosa), onpenensiTe TpaHUIlbl UX
IPUMEHUMOCTH K JKMBBIM CUCTEMAM;

yYMEHHE BIAJIETh METOJAMU HAYYHOTO MO3HAHUS B OMONOTUU: HAOIIOIEHUE U
OMMCAHUE >KMUBBIX CHCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOT0 HKCIIEPUMEHTA, BIJIBUKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEeIyEMbIMU BEIMYUHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3YyJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIbI
Ha OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICNISTh CYIIECTBEHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT H
AYKapuoOT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB W MPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKkoro oOMeHa, XEMOCHHTE3a, MHTO03a, Melo3a,
OIUIOZOTBOPEHUS, PA3MHOKEHUS, HWHIMBUIYaTbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

yMEHHE MPUMEHSTh MOJTyYEHHbIE 3HAHUS JUIsi OOBSICHEHMS] OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTH CBOETO 3J0POBbS U 3J0POBbBS
OKPYXAaIOIIUX JII0JIeH, COOII0/IEHNS HOPM IPaMOTHOT'O MOBEICHUS B OKPYKAIOIICH
OPUPOAHON cpelie, NMOHMMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHIKEHUIN
COBpEMEHHOM Oouonormu OMOTEXHOJNIOTHI  JUIsi  PallMOHAIBHOTO
TIPUPOJIOTIOH30BAHHS;

yMEHHE peniaTh d3JEeMEHTapHble TEHETUYECKHME 3aJayd Ha MOHO- U
IUTUOPUIHOE CKPEIIMBAaHUE, CIETUICHHOE HACJeJOBAaHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs sl TPEACKa3aHMsl HACleJOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINONHATh J1TA0OPATOPHBIE U NpPAKTUYECKUE pabOThl, COOMIOAATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHUBATh MW HMHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHMS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEeAICTBA MAacCOBOW MH(OPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOIIOTHH,
MeauliHEe, ONOTEeXHOJOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpemmeta «buomorus» ¢ 11
Kiacce OJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa U HAy4HOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKHUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUs KU3HCHHBIX 3a7a4;

YMEHHE PAaCKphIBATh COACPKAHNE OMOIOTUUECKUX TEPMUHOB U MOHSATUIN: BU/,
NOMyJAIUs, TeHOGOH, SBOJIONHUS, ABIKYIIUE CHIIBI ((PaKTOpbl) SBOJIOLUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (HaKTOPHI,
IKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIyIEHThl, IIEMU  IMHTAHMUS,
AKOJIOTHYECKas MupaMua, OMoreoleHos, onocdepa;



YMEHUE Hu3JlaraTb OWMOJIOrMYecKHe Teopuu (3BOJIIOLIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS OBOJIFOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHus TJIaBHBIX HAIpPaBICHHUN U
nyteit sBomoruu A. H. CeBeprioBa, yuenns o 6uochepe B. WM. Bepnanuckoro),
ONPENEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOI0IeHHE U
ONMCAaHHUE JKUBBIX CHUCTEM, IMPOLECCOB U SIBIICHWUM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIJIBUYKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXKIy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHUE TMOJYYEHHBIX PE3yJbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUNA U 3aKOHOB, YMEHUE JIE€IaTh BBIBOJBI
Ha OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OMOJIOTMYECKUX
OOBEKTOB: BHUJIOB, MONYJALMA, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U IKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JEWCTBHUSI SKOJIOTMYECKUX (DAKTOpPOB Ha OpraHU3MBbI, IepeHoca
BEUIECTB M MOTOKAa JHEPruM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTH MOJTYyYEHHbIE 3HAHUS JUIsl OOBSACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATUSA MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HH C LEIpl0 oOecnedeHus 0e30IacCHOCTH CBOErO 3J0pPOBbS U 30POBbS
OKPYXAaIOLUX JI0JEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHUS B OKpYKarolei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHMS JIOCTHIKEHUI
COBPEMEHHOW OMOJIOTHH ISl PALIMOHAIILHOTO TPUPOAOIIONb30BaHNUS;

YMEHHE peuiaTh 3J€MEHTapHble OMOJOTMYECKHUE 3aa4H, COCTABIISITH CXEMBI
NEepEeHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHUE PabdOThl, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAaHUEM;

YMEHHE KPUTUYECKH OIICHHBATh W HHTEPIPETHPOBATH HHOOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHHKOB (CpPEeACTBa MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  TIJOOAJbHBIE  SKOJOTMYECKHEe  MPOOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLICHMUS,
00001mas Ouosornueckyro MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbIe
Ne ni/m P Kourpoasbnbie | IlpakTnyeckue (nudpp )
NnporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI
pecypcsl
bub6munoreka [JOK
! bronorust kak Hayka 2 05 https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
2 JKuBbIE CHCTEMBI M X OpraHu3aIus 1 httos://m.edsoo.ru/7fA1c292
. bubmuoreka [JOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HEAIEATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
Pa3smHOXXEHME U MHAUBHUIYaTbHOE PA3BUTHE bubmuoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacnencrBeHHOCTh U U3MEHYHUBOCTD 8 15 bub6munoreka [JOK
OpPraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexkuust opranu3MoB. OCHOBBI 3 bubnunorexa [IOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
8 Pesepsiioe Bpems ! https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoabnbie | IIpakTnyeckue (mupp )
NMPOrpaMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! IBOMOUKOHKAs bUOTIOrHS 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
Bbubnuoreka [JOK
1
3 OprasH3Mbl 1 OKpYKaiOWas cpeia > https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
4 Coo0111eCTBa U DKOJIOTHUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuoreka [JOK
> Pescproe pens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
i 34 0 2.5

[NPOI'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 IINTAHUPOBAHHUE

10 KJTACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasbubie | IlpakTuuyeckue
n/n Bcero U3YYeHU s o0pa3oBaTtejibHbIE
padoThI padoTshI
pecypcsl
bub6nunoreka [JOK
1 buornorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2025 https://m.edsoo.ru/863e632a
MeToabl MO3HAHUS KUBOU
npupozsl. [Ipaktnueckas pabora
2 NE 1p«§ICHOJII:J30BaHI/Ie pa31J)1HqHHX 1 0.5 bubamorexa LIOK
11.09.2025 | https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUYECHUHU
OMOTOTHYECKUX OOBEKTOBY
3 buonorunyeckue cucTeMbl, 1 bubmuoreka [[OK
MIPOLIECCHI U UX U3YUCHUE 18.09.2025 | https://m.edso0.ru/863e6564
4 XumMmuyeckui coctaB KieTku. Boaa 1 bubnuoreka [JOK
Y MUHEPaJIbHBIE COIH 25.09.2025 | https://m.edsoo.ru/863e674e
bu6mmoreka [{OK
> beamat. Coctap i ctpoenie Genkos 1 02.10.2025 | https://m.eds00.ru/863e6b72
depMeHTHI — OUOIOTHYECKUe
Karanu3aropsl. JlabopaTopHas
6 pabora Ne 1 «3yuenue 1 05 bubnuorexa [JOK
KaTAIMTUYECKONU aKTUBHOCTH 09.10.2025 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WM KaTajas3bl)»



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

bu6nunoreka [JOK

! YrteBozL. Jiurm et 16.10.2025 | https://m.eds00.ru/863e6870
bub6moreka [JOK
8 Hywiennosbie kuciorsl. AT® 23.10.2025 | https://m.edsoo.ru/863e6d5¢c
9 Uctopus u MeTo1bl U3y4eHUS bu6mmoreka [JOK
kietku. Kinerounas teopust 06.11.2025 | https://m.edsoo.ru/863e6e88
10 Knerka kak 1egocTHas KruBas
cucrema 13.11.2025
CtpoeHue 3yKapruoTHIeCKOM
kietku. JlabopaTopHas padora Ne
2 «M3ydeHune cTpoeHUsl KIETOK bubnuoreka IIOK
11 pacTeHHi, )KUBOTHBIX, TPHOOB U 0.5 90.11.2025 https://m.edso0.ru/863e6ff0
OaKkTepuii Mo MUKPOCKOIIOM Ha A https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOITperapaTax u ux
OIHCaHUE»
bub6mmoreka [JOK
12 (OOMEH BELIECTB WK METab0IH3M 27.11.2025 | https://m.edsoo.ru/863e766¢
bub6munoreka [JOK
13 dorocires. XemocuHtes 04.12.2025 | https://m.edsoo.ru/863e7c98
. bu6moreka [JOK
14 Onepretieckuii oOmen 11.12.2025 | https://m.edsoo.ru/863e7aae
JKn3HeHHBIN UK KIETKH.
Jlenenue kineTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubnuoreka LIOK
«HaoOmroqerre MuTO3a B KJIIETKAX 18.12.2025 | https://m.edsoo.ru/863e7dc4

KOHYMKA KOpPCIIKaA JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»



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

Buocunres 6enka. Peakmus

bu6nunoreka [JOK

16
MaTPUYHOI'O CHHTE3a 25.12.2025 | https://m.edsoo.ru/863e796e
bub6moreka [JOK
17 Tpancnaums — Guocuires e 15.01.2026 | https://m.edsoo.ru/863e796e
18 Heknerounsie popMbI )KUZHU — bubnuoreka IIOK
BHUPYCHI 22.01.2026 | https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @DopMBbI pa3MHOXKEHHUSI OPTAaHU3MOB 99.01.2026 https://m.eds00.ru/863e81b6
o https://m.edso00.ru/863e831e
. bubmuoteka [JOK
20 Meiios 05.02.2026 | https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOTOBBIX
kJ1eToK. OIJI0J0TBOPEHHE.
91 JlaboparopHast pabora Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus NOJ0BBIX ' 12.02.2026 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITperapaTax»
99 NupuBunyansHOEe pa3BuTHE bubmuorexa [{OK
OpraHu3MOB 19.02.2026 | https://m.edso0.ru/863e8436
I'eneTrnka — Hayka o
23 HACJIEJICTBEHHOCTH U bubmmorexa TIOK
8 26.02.2026 | https://m.edsoo.ru/363e86f2
U3MEHYNBOCTH
3aKOHOMEPHOCTH HacJIeI0BaHHS
24 Mpu3HaKoB. MoHOrHOpUIHOE bubmorexa [JOK
P ' e 05.03.2026 | https://m.edso0.ru/863e8878
CKpEIIIMBaHHE
0 0e CKpe aHwue.
25 ?:LF;H EI;?;HCHNII)O:;HB . bubamorera LIOK
12.03.2026 | https://m.edsoo.ru/863e89a4

HacCJICJOBAHUS IIPU3HAKOB



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CueruieHHOE HacJe10BaHUE
npu3HaKkoB. Jlaboparopnas padora
Ne 5 «M3yuenue pe3ysnbTaToB

bu6mmoreka [{OK

26 MOHOTHOPHIHOTO U TUTHOPHUIHOTO 05 19.03.2026 | https://m.edsoo.ru/863e8c60
CKpeNIMBaHusl y Ap030(dUIIbl HA
TOTOBBIX MHKpPOIIPEIapaTax»

97 I'eneruka nmona. HacieqoBanue bu6mmoreka [JOK
IIPU3HAKOB, CLIEIIJIEHHBIX C II0JIOM 26.03.2026 | https://m.edso0.ru/863e8c60
N3MeHUYHBOCTS.

HenacnencrBeHHass N3MEHYHBOCTD.
JlabopaTtopHnas padora Ne 6.
28 N3yuenne MoaupuKamoHHON 0.5 bubmmorexa LIOK
09.04.2026 | https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, ITOCTPOCHUE
BapUAIMOHHOTO PsJia U
BAPUALIMOHHOU KPUBOM»
HacnencrsenHast ”3aMEHUMBOCTb.

29 JlaGoparopnas pabota Ne 7. 05 bubmuoreka [IOK
«AHanu3 MyTanui y Apo30Quiibt 16.04.2026 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpEnapaTax»

30 ['eHeTrka yemoBeka Bubmorexa [JOK

23.04.2026 | https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O6001IeHHE TIO

31 teMme «HacnencTBEHHOCTD U 30.04.2026
W3MEHYMBOCTh OPTaHU3MOB»

32 Cenexnus Kak HayKa U IpoLece bubmmorexa TIOK

07.05.2026 | https://m.edsoo.ru/863e9214

33 MeToabl U JOCTUIKEHUS CEIEKITUU bu6mmoreka [{OK

pacTeHUM U KUBOTHBIX 14.05.2026 | https://m.edsoo0.ru/863e9214



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

34 buorexHonmorus Kak oTpacib 1 bubmuoreka [IOK
MIPOU3BOJICTBA 21.05.2026 | https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 OBoNIOLUSA U METO/IBI €€ N3YUYECHHUS 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BuTus NpeacTaBIeHUN 1 bubnmnoreka LIOK
00 3BONIOLNU https://m.edso00.ru/863e9570
Bbu6munorexa [JOK
3 MiiposBorowts 1 https://m.edso0.ru/863e9cle
[Tomynsauust Kak 3J1eMeHTapHas
eIMHUIIA BUJA U DBOJIOIHH.
4 JlaGoparopnas pabota Ne 1 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHUE BUOB 11O
MOp(]OoTOrHUECKOMY KPUTEPHIO»
5 JBrokymmue cuiibl (3J€eMEeHTapHbIC 1 bubmuorexa [{OK
(hakTOphI) IBOIOINH https://m.edsoo.ru/863e9da4
. Bbubmmoreka [JOK
6 EctectBenHbIi 0TOOD 1 ero GopMsl 1 httos://m.edsoo.ru/863e9edo
Pe3ynbratrel sBOMIOIUN:
IIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlabopaTopHas 1 05 bubnuoreka [JOK
pabora Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IIPUCIIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOT O XapaKTepa»
8 Hamnpasnenus u nyru 1 bubamnoreka L{IOK
MaKpO3BOJIFOLIUA https://m.edso0.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

HeoOpatuMocTh 3BOMIOIIIT

Ucropus xxu3Hu Ha 3emiie U

10 METO/IbI €€ U3yUeHus
1 ['unoTe3sl MPOUCX OXKICHUSI )KU3HU bubnmnoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 Pa3BuTue *u3Hu Ha 3eMIie 1o 3pam bubmoreka [[OK
U IIepuoJam https://m.edsoo0.ru/863eat6be
OCHOBHBIE TAITbI BOIOITUU
PacTUTEIHHOTO U YKHBOTHOTO MHpA.
ITpakTuueckas padora Ne 1 bubnmnoreka [IOK
13 0.5
«M3yueHne HCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U )KUBOTHBIX B
KOJIJICKIIASX )
14 CoBpemeHHas cuctema bubnmnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YETIOBEKA bubnuoreka [JOK
(a"TpOmoOreHes) https://m.edso0.ru/863eac2c
16 JBrxymiue cuisl (pakTopsl) bubmuorexa I[{OK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOLIMU
YelnoBeKa
18 Yenoseueckue packl U NPUPOAHbBIE bubnuoreka LIOK
aJanTalyy 4eJ0BeKa https://m.edso0.ru/863eaea2
PesepBHbIil ypok. O6001mIeHHE 110
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKOJI0rus 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

Cpe,[[LI 00OHMTaHUS M KOJIOTUYCCKHUE

bu6nunoreka [JOK

21 (bakTopsI https://m.edsoo.ru/863eafec
AbGuoTtnueckue haKkTophl.
JlabopaTtopnas padora Ne 3.
«Mopq)oimmqecxne 0COOEHHOCTH Bu6morexa LIOK
22 pacTeHUM U3 pa3sHBIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanusi». JlaboparopHas pabora
Neo 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [JOK
23 buommieciue paxTopet https://m.eds00.ru/863eb348
DKOJOrM4eCKHE XapaKTePUCTUKU
nomynsuuu. [TpakTudeckas pabora
24 Ne 2 «[Tozmcyér tuioTHOCTH 0.5
TIOITYJISIIHIA Pa3HBIX BUIOB
pacTeHumn»
o5 Coo01ecTBa OpraHu3MoB — bubnmoreka [IOK
OnoreHo3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTeNU
97 9KOCUCTEMBI. DKOJIOTHYECKUE bubnuorexa [JOK
nupamuipl. CBOMCTBA YKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [IpuponHbie SKOCUCTEMBI
29 AHTPONIOr€HHBIE IKOCUCTEMBI
30 buocdepa — rimobanpnas bubmuoreka [IOK

JKOCHCTEMA 3eMITH

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 CYILIECTBOBAHUS 1 Bbubnmnoreka [JOK
onocdepnr https://m.eds00.ru/863ebd16

32 YenoseuecTBO B Onochepe 3emin 1

33 CocyiiecTBoBaHUE NPUPOJIBI U 1 bubnmnoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600menne

34 teMbl «Coo01IecTBa u 1
HKOJIOTUYECKUE CHCTEMBI»

OBIEE KOJIMYECTBO YACOB I10 34 95

I[TPOI'PAMME



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

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

IIpoBepsiemble mpeaMeTHbIE Pe3YJbTATHI OCBOCHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeiHero o01ero o0pa3oBaHus

ChopmMHupoBaHHOCTh 3HAHUM O MecTe W POJU OMOJIOTMU B CHUCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OpPMHUPOBAHUHU
COBPEMEHHON €CTECTBCHHO-HAYYHOW KApTUHBI MUpa U HAy4dHOIO
MHUPOBO33PEHUS; O BKJIAJE POCCHUHCKMX U 3apyOekHBIX YUEHBIX-
OUONOroB B pa3BUTHE OHONOTMY; (YHKIMOHAIHHONW TI'PaMOTHOCTHU

YCJIOBCKA JJId pCHICHUA KU3HCHHBIX 3a1a4

VYMeHne packpblBaThb COJEp)KaHUE OUOJIIOTMYECKUX TEPMHHOB U
MTOHSTUH: KU3HB, KJIETKA, OpraHu3M; MeTabom3M (0OMEH BEIIECTB U
MpeBpalleHle JHEPTruu), roMeocTa3 (CaMOperyssilus), ypOBHEBas
OpraHu3alus KUBBIX CUCTEM, CAMOBOCIIPOH3BeIeHUE (PETTPOTYKIIHS),

HACJICACTBCHHOCTh, U3BMCHUYUBOCTh, POCT U Pa3BUTUC

YMeHune — u3narath — OMoONOrMyeckue  Teopuu  (KJIEeTodHas,
XpoMOCOMHasi, MyTalonHasi), 3akonbl (I'. Mennens, T. Moprana,
HW. BaBunoBa) u yweHus (0 ILEHTpax MHOrooOpasus u
IIPOMCXOXKJEHUA  KyIbTypHbIX pacrenuid H.M.  Basuiosa),

OnpeACIATh 'paHUIbl UX NPUMCHHUMOCTH K JKUBBIM CUCTCMaM

YMeHue BianeTh METOJaMH HAYYHOTO TIO3HAHWUS B OHOJIOTUH
(HabmroleHUe W OMMCAHUE JKMBBIX CHUCTEM, IMPOILIECCOB W SIBJICHUM;
OpraHu3anusi ¥ TPOBEIEHHE OMOJIOTMYECKOTO OKCIIEPUMEHTA,
BBIBIDKCHHE  THIIOTE3bI,  BBIABICHHE  3aBHUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEJIMYMHAMH, 00BsICHEHHE MTOJTYYIEHHBIX
pe3yNIbTaTOB, MCIOJIb30BAaHHBIX HAyYHBIX TIOHATHH, TEOpUUA U
3aKOHOB, yMEHHE JeJaTh BBIBOJbI HA OCHOBAaHWU TOJTYyYEHHBIX

PE3YIHTATOB)

10 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTaTa

1

2

3

4

5

YMeHue BBIIENATh CYIIECTBEHHbIE NPU3HAKM BUPYCOB, KIETOK
MPOKApUOT U DYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpPTraHu3MOB; OCOOEHHOCTHM TPOIECCOB OOMEHa BEIIeCTB U
MIpPEeBpAICHHUS] SHEPTUU B KJIETKe, (OTOCHHTE3a, MIACTUYECKOTO U
OHEPreTHYeCKOro  OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO  Pa3BUTHUA

oprasusma (OHTOI'€HE3)




YMeHHe TOpUMEHSTh T[OJy4YeHHble 3HaHUS i OOBSICHEHUS
OMONOrMYECKUX MPOLIECCOB U ABJICHUM, IS IPUHATUS TPAKTUYECKUX
pelieHuii B TMOBCEAHEBHOM JKM3HM B ILeMAX oOecredyeHus
0€30MacHOCTH CBOETO 370POBbSl M 3/10pPOBbsSI OKPY’KAIOIIUX JIHOAEH,
COOJIOZICHHUST HOPM TIPaMOTHOIO TIOBEJEHUS B  OKpYKaroulleH
OPUPOAHON cpefie; MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTH)KEHUM COBpeMEHHOW Ouoinoruu M OWOTEXHOJIOTHH  uis

PallOHAIBHOTO ITPUPOAOIIOJIB30BaAHUA

Vmenue peaTth 3JICMEHTAPHBIC 'CHECTUYCCKUC 3agadl Ha MOHO- H
JII/IFI/I6pI/IJIH06 CKpC€IIUBAaHMUE, CHUCIIIICHHOC HACJICAOBAHUEC, COCTABIIATH
CXEMBI MOHOFI/I6pI/IJIHOFO CKpCIIUBaHUA JUIA IpCaACKa3saHus

HACJICOOBAHUS IPU3HAKOB Y OPraHu3MOB

VYMeHue BBIIONHATH JIAOOpaTOpHbIE U TMPAKTUYECKUE padoThl,
coOMoaTh MpaBuia Npu padore ¢ y4eOHbIM U JIAOOPATOPHBIM

00opyI0BaHUEM

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATh HH(POPMALINIO
OMOIOTNYECKOr0  COACP)KAaHMS, BKIIOYAIONIYI0 IICEBJIOHAYYHBIE
3HaHHUA W3 pa3nuyHbIX HcTOuHUKOB (CMMU, HayuyHO-moOmyssipHbIE
MaTepuaibl); ITUYECKHE AaCIEeKThl COBPEMEHHBIX MCCIEIOBAaHUMN B

Ouoyoruu, MeIUIIHHE, OMOTEXHOJIOI N

10

VYMeHue co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE H YCTHBIE COOOIIECHUS,
0000111251 6MOIOrNYecKyI0 HH(POPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB,

r'paMOTHO HCITIOJIB30BATh MOHSATUHHBIN arrapar Ounooruu

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble NpeaMeTHbIE Pe3YJbTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMBbl CpeHero o01ero od0pasoBaHus

CdhopMupoBaHHOCTh 3HAHUI O MECTE W PO OHOJOTHH B CHUCTEME
HAayYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUHU
COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTUHBI MHUPa W HAy4dHOIO
MHUPOBO33PEHUS; O BKJIAJIE POCCHHCKMX M 3apyOeXHBIX YUEHBIX-
OWONIOroB B pa3BUTHE OHONIOTHH; (YHKIHMOHAIHHOH TI'PAaMOTHOCTH

YCJIOBCKA IJId pCUHICHUA KU3HCHHBIX 3a1a4

YMeHne pacKpblBaTh COJCp)KaHWE OWOJIIOTMYECKUX TEPMHHOB U
MOHSTHI: BUI, MOMYJISANHUS, TeHO()OHI, IBONIOIHS, ABMKYIIHE CHUIIBI
(daxTopsl) ABOJIOINH, MIPUCTIOCOOJICHHOCTD OpraHU3MOB,

BI/II[OO6p330BaHI/Ie, OKOJOIHYCCKHEC (baKTOpBI, 9KOCHCTEMA,




MNPpOAYLCHTHI, KOHCYMCHTHI, PCAYLCHTHI, o IINTaHUA,

HKOJIOTMUECKas MUpaMuIa, OuoreoneHos, onocgepa

YMeHue nsnaratb OMOIOrHuecKue Teopuu (IBOOLIMOHHAs Teopust Y.
JapBuHa, CHHTETHYECKass TEOpUs  HBOJIOLMH), 3aKOHbl U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoactea K.M. bapa, yepenoBanus
IJIaBHBIX HampaBieHuil u myteit sBomounu A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnanckoro), omnpeaensTb TpPaHUIBI HX

MMPUMEHUMOCTH K )KHMBBIM CUCTEMaM

VYMeHue BiIaaeTh METOJaMU HAay4YHOIr'o IIO3HAHHUA B ounooruu
(Ha6J'IIOI[eHI/Ie N OINMCAHUC KUBBIX CHUCTCM, IHPOLECCCOB U HBHCHHﬁ;
opraHuszanuss W HIPOBCACHUC OM OJIOTHYECKOT0 OKCIICPUMCHTA,
BBIIBHUKCHUC THUITIOTEC3hI; BBISIBJICHUC 3aBUCHUMOCTH MCKAY
HCCIICAYyCMbIMU BCIIMYMWHAMU, 00BsICHEHHE IMMOJTY4YCHHBIX
pPE3yIbTaTOB, HWCIHOJb30BAHHLIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3daKOHOB; YMCHHC [CJIaTb BbIBOAbl HA4 OCHOBAHUHU ITOJYYCHHBIX

pe3ynbTaToB)

YMeHue  BBIACNATH  CYHIECTBEHHBIE  TMPU3HAKH  CTPOCHUSA
OMOJIOTMYECKNX OOBEKTOB: BHUIOB, MOMYJSAIUNA, TMPOMYIIEHTOB,
KOHCYMEHTOB,  PEIyICHTOB, OHOTE€OIEHO30B U  IKOCUCTEM;
OCOOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOW  W3MEHUYMBOCTH,
€CTECTBEHHOT0 OTOOpa, BHI000pa30BaHMs, MPHUCIOCOOIIEHHOCTH
OpPraHU3MOB, JEUCTBHUS SKOJOTHYECKUX (PAKTOPOB HA OpPTaHU3MBI,
MepeHoca BEMIECTB W TOTOKA JHEPTMM B DKOCHUCTEMaX,
AHTPOMOTr€HHBIX HM3MEHEHUW B HKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€OXMMHYECKHUX IIUKIOB B Onochepe

YMeHne TpUMEHSTh T[OJyYeHHbIe 3HAaHUS i OOBSICHEHUs
OMOJIOrMYECKUX MPOLIECCOB U SABJICHUM, JJIs1 IPUHATUS TPAKTUYECKUX
pelieHuii B TMOBCEAHEBHOM JKM3HM B ILeMAX oOecredyeHus
0€30MacHOCTH CBOETO 37I0POBbSl M 370POBbsSI OKPYXKAIOIUX JIOJAEH,
COOJIIOZICHHUST HOPM TIPaMOTHOIO TIOBEJECHUS B  OKpYKarouleu
NPUPOAHOM cpefie; MOHMMaHUE HEOOXOAWMOCTH HCIOIb30BAHUS
JOCTHDKEHUM  COBpeMEHHOW  OMOJOrMM A PalMOHAIBHOIO

MMpUPOIOIIOJIE30BaAHUA

YMeHue pemarb 31eMEeHTapHble OMOJIOTHYECKHe 3a]Jaul, COCTABIIATD

CXEMBI [IEPEHOCa BEIIECTB U HHEPTUH B SKOCUCTEMaX (LI€TH MUTaHMS)

YMeHue BBIIONHATH JIAOOpPATOpHBbIE M MPAKTUYECKHE PabOThI,
coOmofaTh MpaBuia Npu pabore ¢ ydyeOHbIM U J1aOOpaTOPHBIM

000opyI0BaHUEM




YMeHne KpUTHUYECKH OLIEHUBATh U MHTEPIIPETUPOBATh MH(POPMAIHIO
OMOJIOTMYECKOr0  COAEP)KaHUs, BKJIIOYAIOUIYIO IICEBIOHAYYHBIE
3HAaHUS M3 Pa3IMyHbIX HCTOYHUKOB (CMMU, HayuyHO-mOmynsipHbIE
MaTepHalbl); paCCMaTPUBATh TI100aTbHBIE KOIOIMYECKHE TPOOIeMBbI
COBPEMEHHOCTH, () OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO

IMO3UITHUIO

10

YMeHue co3naBarb COOCTBEHHBIE MTMCbMEHHBIE U YCTHBIE COOOIIEHMS,
0000111251 OMOTOrHYECKYI0 HHGOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB,

rpaMOTHO MCITIOJIB30BAaTh MMOHSATUHHEIN arrapar OHoJIOrnu




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 buonorus kak Hayka

11 buonorust — Hayka o >XuBOH mpupone. Pons Ouonoruun B (popMHUpOBaHHH

COBPEMEHHOW HAayYHOU KapTUHBI Mupa. CucTeMa OMOOTHIECKIX HAYK

Metonbl TO3HAHUS KUBOH TPUPOABI (HAOIIOIEHHE, IKCIIEPUMEHT, OIMCaHUE,
1.2 U3MepeHne, Kiaccuukanus, MOJCIMPOBAHUE, CTAaTHCTHYECKas oO0paboTka

JTAHHBIX )

2 JKuBble CUCTEMBI U UX OpPTraHU3ALMS

21 JKuBble cucteMbl (OMOCUCTEMBI) Kak IpeaMeT u3ydeHus ouonoruu. CBoicTBa

OuocucTeM U UX pazHooOpasue

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYJISIPHO-T€HETUUYECKUH, KJIETOYHBIMH,

2.2

OpTraHU3MEHHBIH, MOMYIISIIUOHHO-BUIOBOM, YKOCUCTEMHBIH, OMOCepHBIi

3 XHUMHUYECKHUH COCTaB B CTPOCHHUC KIICTKU

XUMHAYECKUN COCTaB KJIETKU. XHMHUYECKHE BJIEMEHTBhI: MAaKPO3JIEMEHTHI,
3.1 MHKpO3JieMeHThl. Boma u  muHepanpHble BemecTBa. DyHKUMH BOIBI U

MHHCPAJIBHBIX BEHICCTB B KIICTKEC. HO[[[[Cp)KaHI/IC OCMOTHYECKOro Oajranca

benknu. CocraB m crpoeHue OeNKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHuMble W 3aMEHUMBIC AMMHOKHCIOTB. AMHHOKHMCIOTHBIH COCTaB.
VY pOBHH CTPYKTYpBI OEIKOBOI MOJIEKYJIbI (II€pBUYHAS, BTOPUYHAS, TPETUYHAS U
32 YeTBEPTHYHAsI CTPYKTypa). XWMHUYECKHE CBOWCTBa OenkoB. buonormueckue
' GbyHKIMH OENKOB.

®depmeHTh — Ouosornyeckue KataauzaTopbl. CTpoeHue (GpepMeHTa: aKTHBHBIH
HeHTp, cyOctpaTtHas crneunpuyHocts. Kodepmentsl. Buramunsl. OTianuus

(l)epMeHTOB OT HCOPTraHNYCCKUX KATAIU3aTOPOB

YrneBoapl: MOHOCaxapuIsl (TJII0K03a, pru003a M e30KCHpH003a), Tucaxapuibl
(caxaposa, JlakTO3a) W TOJHCaxapuabl (KpaxMmay, TJIUKOTEH, IEJUTI0I032).
33 buonornueckue GyHKIUN YIII€BOIOB.

' Jlunuapl:  TpurnuMuepuabl, crepounpl, pochonunuael. I'mapoduibHo-
ruapodoOHbie cBoicTBa. buonmornueckune ¢yHkuuu gunuaoB. CpaBHEHHE

Yrji€BOA0B, OCIKOB U JIMIIU0B KaK UCTOYHUKOB SHEPTIUU

Hyxneunosie kucnorsl: JIHK u PHK. HykneoTu sl — MOHOMEpPBI HYKIIEMHOBBIX
3.4 kucnor. Crpoenue u ¢ynkuuun JHK. Crpoenne n ¢ynxuun PHK. ATO:

CTpoeHue U QyHKIUU

3.5 [{uronorus — Hayka o kierke. Kiierounas teopusi. MeTtoasl n3ydeHus KJIETOK




3.6

Knerka kak nenoctHas xuBas cucrema. OOIIMe NpU3HAKKA KIETOK: 3aMKHYTast
HapykHass MemOpana, monekynsl JJHK kak reHernueckuii ammapar, cucrema

cuHTe3a Oeska

3.7

TunbI KJIETOK: SyKapuoTHYecKast U pokapuoTuyeckas. OCOOEHHOCTH CTPOSHUS
npokapuorudyecko kierku. Kierounas crenka Oaktepuii. CrpoeHue
YKapHOTUYECKOU KJIeTKU. OCHOBHBIC OTJIMYUS PACTHUTEIBHOM, KUBOTHOW H

rpuOHOMN KIETKU

3.8

IToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX
¢bynkuu. [Tnazmatuyeckas MemOpana, e€ cBoiicTBa 1 GpyHKIMU. LluTomnasma u
e¢ opraHouapl. OnHOMEMOpaHHbIE OPTaHOWABI KJIETKU: 3HIOIIa3MaTH4ecKas
cerb (OIIC), anmmapar I'onbku, nu30coMbl. IlomyaBTOHOMHBIE OpPraHOWIbBI
KJIETKA: MUTOXOHAPUH, IUIaCTUIBL. [IponcxoxkaeHrne MUTOXOHIAPUN U IIACTHI.
Bunsl mnactun. HememOpaHHble OpraHOMIbl KJIETKH: pHOOCOMBI, KIIETOUHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. (DYHKLII/II/I OpraHon 0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynsatopHbiid neHTp KieTkd. CTpoeHme simpa: snuepHas o0oiouka,

KapuoIljiasMa, XpoMaTHuH, SAAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

H(HSHGI[GHTCJ’IBHOCTB KIICTKH

4.1

OOMeH BemecTB, WU MEeTa0OoIM3M. AcCCHMHIIALMS (TUTACTUYECKH OOMEH) U
JUCCUMUIISALIUS (PHEPTeTUUECKU OOMEH) — JIB€ CTOPOHBI €IMHOT0 IMpolecca
Mmetabonu3ma. Tumnsl oOMeHa BeniecTB: aBTOTPO(HBIN 1 rerepoTpodHbIii. Ponb

(epMEeHTOB B 0OMEHE BEIIECTB M MPEBPAIECHIH SHEPTHH B KIIETKE

4.2

dorocunTe3. CBeToBast U TeMHOBas (a3wl hoTocuHTe3a. Peakiuu ¢porocuHTe3a.
DddexkTuBHOCTh HOTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a ISl )KM3HU Ha 3eMIle.
Bnusinue ycnoBuii cpeasl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIIEHHS] €ro
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3UpPYIoIe OakTepuu. 3HAUEHHWE XEMOCHHTE3a IS

’KU3HU Ha 3emie

4.3

OHepreTuyeckuii oOMeH B KieTKe. PaciiersieHue BeIecTB, BbIICICHUE H
aKKyMYJIMPOBAaHHE SHEPruM B KIETKE. OTambl 3HEPreTMYecKoro oOMeHa.
I'muxonus. bpoxenue u ero Buasl. KucioponHoe okuciaeHue, WM KIETOYHOE

npIxanue. DPQPEeKTUBHOCTh IHEPTETUIECKOr0 OOMeHa

4.4

Peaknuu marpuuHoro cuHtTeza. ['eHermueckas wuHbopmanus u JIHK.
Peanuzanus renernyeckoil nHGopManuu B KIeTKe. [ €HETHYECKUN KOIl M €ro
cBoiicTBa. Tpanckpumnmus — marpuunbiii cuate3 PHK. Tpancnsnus — 6nocunres

oenka. KomupoBanue amuHokuciot. Pons pubocom B OnocuHTe3e Oemnka




4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropus otkpsiTus Bupycos (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHHUS M SKU3HENEATENbHOCTH BHUPYCOB.
bakrepuodaru. bonesHu pacTeHui, >KUBOTHBIX M YEJIOBEKAa, BBI3bIBACMbIE
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bozoyaurens CIT1/a.

[TpodunakTika pacnpocTpaHeH!s] BAPYCHBIX 3a00/1eBaHUI

Pa3smMHOX€eHHE 1 MHIMBUAYAIBHOE PA3BUTHE OPTaHU3MOB

5.1

KneToynslii 0MKJI, WKW >KA3HEHHBIM UK KiIeTku. WHTepdasza u MHTO3.
[Tpoueccel, nporekaroe B uuTepdase. Pernmukanus — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HabOp — KapUOTHII.
JIMTUIONIHBIE M TalIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMATHU[IBI.
[{uTOoNmOrM4ecKre OCHOBBI Pa3MHOXKEHUS M WHIUBUIYAIBHOIO Pa3BUTHS
OpPTraHHU3MOB.

[enenne knetku — murto3. Craguu muros3a. Ilpoueccel, mpoucxonsaimue Ha

pPa3HBIX CTAIUSIX MUTO3a. buonornyeckuii CMbICII MUTO3a

5.2

®opMbI pa3sMHOKEHHUSI OPTaHU3MOB: Oecrosioe W MoiIoBoe. Buapl Oecnonoro
Pa3sMHOXKEHUS: JICICHUE HAJBOE, TOYKOBAHWE OJHO- W MHOTOKJICTOYHBIX,
CIOpooOpa3oBaHue, BEreTaTHBHOE pa3sMHOXKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHMU3MOB, €TI0 3HAYCHHUEC JJI CEJICKIINHN
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[TonoBoe pa3sMHOXKEHHUE, €ro OTIUYHS OT OECIIoNoro.
Meiio3. Craguu wmeiioza. Ilponeccsl, nmpoucxopsiipe Ha CTagusx Menosa.
IToBenenne xpomocoM B Mmeino3e. Kpoccunrosep. buonoruueckuili cmsicia u

3HaYeHUE MeHo3a

5.4

["ameTorenes — nmpornecc 00pa3oBaHus MOJIOBBIX KIETOK y AKHUBOTHBIX. [1o10BBIE
XKEeJIe3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30u/l, sIfIeKIIeTKa) — criepMarorenes u ooreues. OcobeHHOCTH

CTPOEHUS SIMUEKJIETOK U criepMaro3onioB. OmonorBopenue. [laprenorenes

5.5

WupuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHOHAJIbHOE  pa3BUTHE
(sMOpuorenes). Dtanbl SMOPHUOHATIBHOTO Pa3BUTHS Y TO3BOHOYHBIX )KUBOTHBIX
npoOieHue, racTpyssius, opranorenes. [loctamOpuonansHoe pazButhe. THITBI
NOCTAMOPUOHATIBHOTO PA3BUTHS: MpPsIMOE, HENMpsMoe (JIMYMHOUYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOZCTBA.

Poct n pasBurue pacreHuil. OHTOr€HE3 IBETKOBOTO pAaCTEHUsS: CTPOEHHUE

CCMCHU, CTAIUN PA3BUTHUA

HaCJ'IeI[CTBeHHOCTB U UIBMCHYHUBOCTb OPIraHU3MOB

6.1

IIpeamer n 3agauu renetuku. Mcropus pa3BUTHS FreHETUKU. BKiaa poccuiickux

U 3apyOeXHBIX YUY€HBIX B pa3BUTUE TEHETUKU. MeToAbl T'E€HETUKU




(FI/I6pI/II[OHOFI/IquKHf/'I, HHTOFCHCTHQCCKHﬁ, MOHGKYJ'IHPHO-TeHeTquCKHﬁ).
OcHOBHBIEC TCHETUUCCKHE MOHATHS. | eHeTHYeCKas CHUMBOJIMKA, UCITOJIb3yEMas B

cXeMax CKpCIlII/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HAacCJIeIOBaHUs IMPU3HAKOB, yCTaHOBJICHHBbIC I'. Mennenem.
MonorubpumHoe CKpelmBaHue. 3aKOH €IWHO00pa3usi THOPUIOB IEPBOTO
nokosieHusi. [lpaBuno gOMUHUpOBaHUS. 3aKOH pACIICIJICHUS IPU3HAKOB.
I'uniore3a yncrorel ramer. [lonHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpunHoe ckpenmBanme. 3aKOH HE3aBUCUMOT'O HACJIEIOBAHUSI IPU3HAKOB.
[{uTtoreneTnueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUA. AHAITH3UPYIOIICE
ckpenuBaHue. lcmonp3oBaHWE — AQHAIM3UPYIOMIETO  CKPEIIMBAHUSA IS

OIpeieNIeHUsI TEHOTUIIa 0COOU

6.3

CueruieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana no cuemnyieHHOMY
HAacJIEOBaHUIO TeHOB. Hapymienue cremieHuss TE€HOB B pe3yJibTaTe
KpPOCCHUHIOBEpa. XPOMOCOMHAas TEOpHUsl HACJIEICTBEHHOCTU. ['eHeTmyeckue
KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAENeHUE Ioa. AyTOCOMBI M I1OJOBBIE
XpoMocoMbl. I'oMoraMeTHele M rereporamMeTHble opraHu3Mbl. HacinenoBanue

IMPU3HAKOB, CICTIJICHHLIX C IIOJIOM

6.4

H3meHunBOCTh. BHABI M3MEHUMBOCTH: HEHACIICACTBEHHAS 1 HACJICACTBCHHAS.
Ponp cpeapl B HEHACNENCTBEHHOM  HWM3MEHYMBOCTH. XapaKTEpUCTHKA
MOAU(UKAIIMOHHON HW3MEHYMBOCTH. BapwalMoHHBIA psig W BapHaIllMOHHAS
kpuBagd. Hopma peakuuu npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHBIE

MPU3HAKU U UX HopMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTHU

6.5

HacnencTtBenHast, WM TE€HOTHIHYECKas, H3MEHYHBOCTh. KoMOMHaTHBHAsS
M3MEHYMBOCTh. Meiio3 W TMOJOBOIM mpolecc — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. MyTalMoHHass W3MEHYHBOCTh. Krnaccudukarus MyTaiuii:
TE€HHbIE XPOMOCOMHBIE, FTEHOMHBIE. HacToTa ¥ MpUYMHBI MyTaluil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACIEICTBEHHONH HW3MEHUYHUBOCTH

H.N. BasunoBa

6.6

I'enetnka uenoBeka. Kapuworunm denmoBeka. OCHOBHBIE METONIBI TE€HETUKH
YeJ0BEKa: TCHEAIOTHYCCKHI, OJIN3HEIIOBBIH, IIUTOTCHETUUCCKU,
OMOXMMUYECKUH, MOJEKYISIpHO-TeHeTHuYeckuil. COBpEMEHHOE OoIpesesieHue
TCHOTHUIIA: TIOJTHOTEHOMHOE CEeKBEHUPOBAHUE, TEHOTHITUPOBAHKUE, B TOM UHCIIE C
nomoriepio [II[P-ananm3a. HacrnencrBenHple 3a00eBaHUs YEIOBEKA: T'CHHBIC
OoJsie3HH, 00JIE3HU C HACIEACTBEHHOM MPEIpACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. CoMaTHUecKHe U TeHepaTUBHbIE MyTauuu. [IpuUHIMIBI 3710pOBOrO
oOpaza J>KW3HHW, JAMATHOCTHKH, TPO(PWIAKTUKA U JICYCHHUS TEHETHYECCKUX

Oone3Hei. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBAHHME. 3HaueHue




MEIUIIMHCKON T'€HEeTUKH B npeaoTBpallicCHun MW JICUCHUHU T'CHCTUYCCKUX

3a00J1eBaHUIl YCIOBEKA

Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak Hayka U Ipolecc. 3apOXKICHHE CEJIEKIUU U JOMECTHKAIUS.
Yuenne H.M. BaBuioBa 0 NEHTpax MNPOUCXOXKAEHUS M MHOrooOpasus
KYJIBTYPHBIX pacTeHUi. LIeHTpbI TpONCX 0k AEHMSI JOMAIIHUX )KUBOTHBIX. COpT,

opoJia, mTaMMm

7.2

CoBpeMeHHBIE METOJbI CeleKIMH. MacCOBbIi M MHIWBHUIYAIbHBIA OTOOPHI B
CEJIEKIIMM PAaCTEeHHMIl W KUBOTHBIX. OIllEHKa 3KCTepbhepa. bIW3KOpOACTBEHHOE
ckpenuBanne — MHOpuaAMHT. Yuctas nuHusg. CKpelnuBaHWE YHCTHIX JTUHUH.
I'ereposuc, nnu rubpuanas cuna. HeponcTBeHHOE CKpelBaHue — ayTOPHIUHT.
Otnanénnas rubpuam3anus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJIYYCHHUE TOJNUTUIONAO0B. JIOCTHKEHUS CENIEKIIMU PAcTEeHUM, JKUBOTHBIX H

MUKPOOPTaHU3MOB

7.3

buorexHomoruss kak oOTpacib IHPOU3BOJACTBA. ['€HHAs WH)KEHEpHs. OTambl
coznanust pekomOuHantHod JIHK u Tpancrennsix opranu3moB. Kierounas
uHxeHepus. Kilerounele KynapTypbl. MUKpOKIOHAIBHOE PAa3MHOXKEHUE
pacteHuil. KioHupoBaHuHE BBICOKOIPOAYKTUBHBIX CEJIbCKOXO03HCTBEHHBIX
OpPraHu3MoOB. DKoJIOruyeckue u studeckue npodiembl. MO — renerudecku

MOU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

DBOIIIOIMOHHAS OMOJIOTHA

1.1

DBONIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3Bomtouuu. [lajgeoHTonormyeckue: MOCIEAOBATENbHOCTh
MOSIBJICHUSI BUJIOB B TMAJICOHTOJIOTUYECKOW JIETONMHUCH, TEPEXOIHBIE (POPMBEI.
buoreorpadguueckue: cxoacTBo u pasznuuue GayH u (IOp MaTEPUKOB U
OCTPOBOB. DMOpPHOIOTHMYECKHE: CXOJICTBA M Pa3NUyusi HYMOPHUOHOB pPa3HBIX
BUJIOB  TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,
aHAJIOTHYHBIC, pPYOUMEHTApHBIE  OpraHbl, aTaBU3MbL.  MOJEKYJISPHO-
OMOXMMHUYECKHE: CXOACTBO MEXAHHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX

METabOoINYECKUX MyTeH Y BceX OpraHu3MOB

1.2

OpomounonHass teopus Y. J[apeuna. Ilpenmocbuiku  BO3HUKHOBEHHUS

JapBUHHU3MA. I[BI/I)KYH_[I/IC CHJIBI 5BOJIIOLIMK BHJOB IIO Z[apBI/IHy (I/I36HTO‘IH06




PA3MHOKCHUC ITPU OT'PaHUYCHHOCTH PECYPCOB, Heonpe,uenéHHa;I U3MCHYHNBOCTD,

0opb0a 3a CcyIecTBOBaHUE, €CTECTBEHHBINA 0TOOP)

1.3

Cunrernueckass Tteopus osBomounu (CTD) M OCHOBHBIE €€ TONOXKEHUS.

Muxkpossomonus. [lonyisaius kak eIMHULA BUAA U YBOJKOLNU

1.4

JBwxyme cuibl (GakTopbl) 3BONIOLMU BUAOB B Ipupoae. MyTraloHHbII
npolecc 1 KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsnnoHHbIe BOJHBI U Apend
reHoB. M3omsmus u murpanus. EctecTBeHHBIH 0TOOp — HANpaBIsIOMUN (HaKkTop
sBOIIOIMU. POPMBI €CTECTBEHHOI'O 0TOOpA.

[TprcnocoGeHHOCT OPraHU3MOB Kak pe3ynbTaT H3BomonMH. IIpumepsr
npucnocoOyieHuil y opranu3mMoB. ApoMop(}03bl U UINOATANTAIIUH.

Bun wu  BugooOpazoBanme. Kpurepum  Buga.  OcHOBHBIE  (OpPMBI

BHJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe

1.5

MakposBomonust.  DPopMbl  3BONMIOLMU:  (UIETHYECKAsi, JUBEpreHTHas,

KOHBEpreHTHasl, napajuienpHas. HeoOparumocTs 3Bostonun

Bo3HukHoBeHNE U PAa3BUTHUC KU3HU HA 3emite

2.1

JloHaydHbBIE MpENCTaBICHUS O 3apOXACHUM KU3HU. HaydHble rumoressl
BO3HMKHOBEHMS >KM3HM Ha 3emje: aOMoreHe3 M MaHcIepMus. XUMHUecKas
IBOJIIOLINSA. OKCHEPUMEHTAIbHOE MOATBEP)KIECHUE XMMHUUYECKOM 3BOJIIOLUU.
Havanbhblie stanel Ononornyeckoit spomonuu. I'unoreza PHK-mupa. Ilepsoie

KJICTKH U UX DBOJJIIOLHA. cI)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYHII )KMBBIX OPraHN3MOB

2.2

PazButne xu3Hu Ha 3emie mo spam u nepuonam. Karapxeit. Apxeiickas u
nporepo3oiickas dpel. [lameo3oiickas 3pa u e€ TepHoabl: KeMOPHUHCKHIA,
OPIOBUKCKUM, CUIYPUHUCKHUM, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IEPMCKHI.
Me3so30lickas 5pa U €€ MepruOIbl: TPUACOBBIN, FOPCKUI, METIOBOM.

KaiiHo3oiickas 3pa W €€ T[epuoipl: NAJCOrCHOBBbIN, HEOrC€HOBBIN,
AQHTPOIIOr€HOBBIN. XapaKTepUCTUKA KIUMaTa W TIeOJOTMYECKHX IIPOIECCOB.
OCHOBHBIE 3TaIlbl SBOMIOINHI PACTUTEIHLHOTO U )KUBOTHOTO MUpPa. ApoMop(d o351
y pacTeHuil U KUBOTHBIX. [losBieHHE, pacuBeT U BbIMUPAHUE TPYII >KMBBIX

OpraHu3MOB

2.3

Cucrema OPraHu4CeCKOro Mmupa KakK OTpPaAKCHUC SBOJIOIHUH. OcHOBHBIC

CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB

2.4

:‘)BOJ'II-OI_[I/ISI YCJIOBCKA. AHTpOHOJ’IOFI/ISI KaK HaykKa. Pa3Butue Hpe,I[CTaBJ'IeHI/Iﬁ (6]
MMPOUCXOKIACHHUUN 4YCJIOBCKA. Mertomasl HU3Yy4YCHUS AHTPOIIOrCHE3A. CXOI[CTBa n

pasiinvius 4€JI0OBEKAa U )KUBOTHBLIX. CucreMaT4ecKoe IOJ0KEHUE YSIOBEKa.




JBmxyme cuisl (pakropel) anTponorenesa. HacnencrsenHnas U3MEHYMBOCTD U
ecTeCTBeHHbI 0TOO0p. OOIecTBeHHBI 00pa3 KHU3HH, M3TOTOBICHUE OPYIHii

Tpy/a, MBIILJICHUE, PEYb

2.5

OCHOBHBIE CTaJUU U BETBM 3BOJIOIMHM 4YEJIOBEKA: aBCTPAJIONUTEKH, YernoBek
ymensiid, YenoBexk mnpsaMoxomsammi, YenoBek HeaHaepranbckuii, UYenosek
pa3yMHblid. Haxonku uckonaemMblXx OCTaHKOB, BPEMs CYLIECTBOBaHMs, 001acTh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO M0O3Tra, 00pa3 KU3HH, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OONBINKE paChl: €BPONCOU THAsS (€Bpa3HiiCKas),
HEerpo-aBCcTpajiouHas  (dKBaTropuaibHas),  MOHTOJOMAHAs  (a3uarcko-
amMepuKaHcKas). UepThl MPUCIOCOONIEHHOCTH MPEICTABUTENEH YelOBEUECKUX
pac K YCIOBHUsAM cyuiecTBoBaHus. EauHCTBO uemoBeueckux pac. Kputuka

pacusma

OpranusMbl U OKpyKarolias cpeia

3.1

DKonorus Kak Hayka. 3aJlaud M pasJeiibl 3KOJIOrMU. MeToabl SKOJIOrMUeCKUX
UCCIeIoBaHUNA.  DKomoruueckoe  MupoBo33peHue.  Cpensl  oOUTaHUs

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AyIlIHAA, [TOYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruyeckue (akropel. Kiaccuduxanus sKonorundeckux  (HakTopos:
abuornyeckue, OMOTHYECKME W AaHTPONOreHHbIE. JlelicTBUE 3KOIOTHYECKUX

(GhakTOpOB Ha OPTaHU3MBI

3.3

Abuornueckue (HakToOpbl: CBET, TEMIIEpPaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucriocoOnennss OpraHU3MOB K JICHCTBHIO a0HMOTHYECKHX (HaKTOPOB.

buonornyeckue puTMbl

3.4

buornueckue Qaxropsl. Buabl 6MOTHUECKUX B3aUMOACHCTBHUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, MapasuTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJIM3M, HeHTpaiu3M. 3HaueHue OMOTHYECKUX

B3aUMOACHUCTBUM I CYHICCTBOBAHUS OPTraHU3MOB B IIPUPOAHBIX COO6IJ_ICCTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOMMYJIAIHUH. OCHOBHEBIE IIoKasaTejiim
nonyjisanuu: 4YUCICHHOCTb, IJIOTHOCTB, POXAACMOCTb, CMEPTHOCTL, IMPUPOCT,

murpanus. JJuHaMuKa 4MCICHHOCTH NOIYJISLUN U €€ PeryJisanus

COO6H_ICCTB8. H 3KOJIOIrn4C€CKHUEC CUCTCMBI

4.1

CoobmiectBo opranu3smMoB — OuoneHo3. CTpykTypel OHOLIEHO3a: BHUIOBas,
MpoCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbl-momuHanTel. CBs3u B

OHOoLIEHO3€E




4.2

Okonoruyeckue cucrembl (dkocuctemsl). [loHsTHe 00 »3KocucTeMe H
OuoreoneHo3e. PYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IMPOIYLECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemiecTB U MOTOK DJHEPrUM B
skocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU dKOCHCTEeMBI. [IuieBbie nenu u
cetu. OCHOBHBIE TIOKa3aTelIM D3KOCUCTEMBI: OuoMacca, MPOAYKIUS.
DKOJIOrn4YecKre MUpaMubl: MPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBoiicTBa

9KOCHCTEM: YCTOMYMBOCTh, CAMOpPETYJIALUsl, pa3Butue. Cykieccus

4.3

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOI O WJIN
LIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI. ATrpO3KOCHUCTEMBI. YpO0o3KOCHCTEMBI.
buonornueckoe u X03HCTBEHHOE 3HAUEHUE arPO3KOCUCTEM M YPOOIKOCUCTEM.
buopasznoobpasue kak (¢akTop ycroilumBocTH 3kKocucTteM. CoxpaHeHue

OMOJIOTUYECKOr0 Pa3HO0Opa3us Ha 3emIie

4.4

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuibl, coctaB u CTpyKTypa
ounocdepsl. XKuoe BeniecTBO u ero pynkuuu. OcobeHHocTH OMochepsl Kak
rio0anbHOW 3KOCUCTEMBI. JIMHaAMHUecKoe paBHOBECHE M OOpaTHas CBA3b B
6uocdepe. KpyroBoporsl BeliecTB U OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTh OHocdepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B O6nochepe 3emun. AHTpOIIOIEHHBIE U3MEHEHHUs B Ouocdepe.
['moGanbHBIE KOIOTHYECKHUE TIPOOIEMBI.
OcHOBa pallMOHAJBHOTO YNPABICHUS MNPUPOAHBIMH pECYypCaMH M HUX

ucnoiab3oBaHue. JloctuxeHuss OMOIOruy U OXpaHa MPUPOJIbI
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