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IMNOACHUTEJIBHASA 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
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOIIUX LENSAX U
NPUHIIMIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMbl CPEIHETO
o01ero oopazoBanus B Poccuiickoit denepannu, a TakKe MOJT0KEHUS 0 crieruduke
Ouosiornu, €€ 3HAYEHWU B T[IO3HAHUU JKUBOM MOPUPOALI U 00ECTICYEHUU
CYILLIECTBOBAaHMS 4eJIOBEYECKOro obOimiecTBa. COrilacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH H €€ CTPYKTYpa.

[Tporpamma o Onoorum 1aét MpeaCTaBICHUE O MENSIX, 00 O0Iel cTpaTerun
oOy4eHwsI, BOCTUTAHUS U Pa3BUTHUS 00YUAIONIUXCS CPECTBAMHU YI€OHOTO MpeameTa
«buonorusy, onpeaenser 00s13aTeILHOE MPEIMETHOE COJIEPKAHHUE, €TO CTPYKTYDPY,
pacmpeneneHue mo pasjeliaM U TeMaM, PEKOMEHIYEMYIO MOCIEJ0BATEIbHOCTD
U3y4eHHs yaeOHOTO MaTepuaina ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO TpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamme o 61010ruM TakKe YUUTHIBAIOTCSA TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOYy4YeHHUsS B
dbopmMupoBaHumn OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NeSTENHbHOCTH/Y4EOHBIX JCUCTBUN OO0ydYalomMXCa IO OCBOCHHUIO COJEpKAHUS
OMOJIOTUYECKOTO 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, [IEHHOCTHBIX
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
CTPOEHHUU KMBBIX CUCTEM PA3HOrO paHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJOTUM YAENEHO BHHUMAHHE HCIOJIb30BAHUIO
IIOJTYYCHHBIX 3HAHWI B TTOBCEAHEBHOM XU3HM IS PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4Hclie: NpOo(QUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHMUI 4YENOBEKa, MEIUKO-
IF€HETUYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHHUS HKOJIOTMYECKH 11€J1eCO00pa3HOTo
MOBEJACHUS B OKPYXKAIOIIEH MIPUPOJHON Cpele, aHalnu3a BIMUSHUSA XO3IMCTBEHHOMN
NESATeIbHOCTU YEJIOBEKAa Ha COCTOSTHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenre BHHMMaHUA K TPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro TmpeaMeTa
«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 COBPEMEHHOIO 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
OTJIMYUTENbHBIX MNPHU3HAKAX — YPOBHEBOM OPraHU3allMd M SBOJIOLMUH, CO3JAET
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 3HaueHHE OMOJIOTHS UMEET TaKXKe JJISl PEIICHUS! BOCIIUTATEIIbHBIX U
pa3BUBAIOLIMX  3a/Ja4  CpelHero ooOmero  00pa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydyenne 6uonoruu oOecreyuBaeT yciaoBus yisi (GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX UM HMH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIBTYpPhI, CIIOCOOCTBYET HHTErpalliu OMOJIOTMYECKUX 3HAHUU C
NpeACTaBICHUSAMH U3 APYTUX YUYECOHBIX MIPEIMETOB, B YACTHOCTH, PUBHKU, XUMUU U
reorpaduu. Ha3BaHHbBIE MOJOXKEHUS O TMpeJHa3HAYECHUU Y4YEOHOro mpeameTa
«buonorus» cocTtaBUIM OCHOBY JUId OIpeAeNieHHus IMOAXOAOB K oTOopy u
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHUs, TMPEICTABICHHOTO B TMIporpaMme IIo
OHMOJIOTUH.

Ot60p conmepxkanusi yuyeObHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3MULIMHA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOPBIM OOy4Yaromiuecs JOJDKHbl OCBOMTh 3HAHUSL M YMEHUS, 3HAUUMBIC JIJIsi
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 JIEMEHTBI 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
OWOJIOTMM OCYIIECTBIICHO C YYETOM TPHUOPUTETHOTO 3HAYCHUS 3HAHUUA 00
OTIMYUTEIILHBIX OCOOCHHOCTSX JKMBOU MPHUPOJIBI, O €€ YPOBHEBOW OpraHuU3aIiuu
ABOJIIOIUHU. B COOTBETCTBUM C ATHM B CTPYKType yueOHOro npenmera «bruomorus»
BBIJICJIEHBI CIIEIYIOUIME COAEpIKaTelbHble TMHUM: «buonorus kak Hayka. MeToapbl
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, CIYKAIUX OCHOBOM
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 OOYyYalOIIUXCS MO3HABATENIbHBIX, 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 oOmel KyJabTypbl, (YHKIIMOHAIBbHON
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 MPAKTUYECKOW JNESITEIHLHOCTH YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUH;

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

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

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHUM B MOBCEIHEBHOM JKU3HU JJIS
OLICHKH MOCJIEACTBAN CBOEU JIEATENIBHOCTH IO OTHOUIEHUIO K OKPYXAIOLIEN Cpee,
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 MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAaydHbIE IPEIMEThD.

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 KUIACC

Tema 1. buosorusi kKak 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 TIPUPOJIBIY.

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 IPU3HAKH KU3HW», «YPOBHU OpPraHH3alUU
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.

OyHKIMU BOJABI WU MHUHEpalbHBIX BemecTB B kieTke. Ilomnepkanue
OCMOTHUYECKOI0 Oasianca.

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



depMeHThI — Oroornyeckue Karanuzaropbl. CTpoeHune pepMeHTa: aKTUBHBIH
neHTp, cyoctpatHas crneuuduuaHocts. Kodepmentsl. Burtamubbl. Otaudus
(dhepMEHTOB OT HEOPTaHUYECKUX KAaTaJIU3aTOPOB.

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

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
rupo@oOHbie  cBoMcTBAa. buonormdeckue ¢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. Kiietounas teopus — npumMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Krnerka kak nenoctHas xuBasi cucrema. OO1Iue Npu3Haky KJIETOK: 3aMKHYyTast
HapyxHass MmemOpana, mosekynbl JIHK kak renernueckuil ammapar, 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 KIETOK — KJIIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnmHoMemOpanHbie opradHouabl kietku: JIIC, anmapar ['ombmxw,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxaeHne MUTOXOHIApHM M TacTuA. Buapl miactua. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
Kapuoruia3ma, 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: «PacnipenesieHue XuMHYECKHUX JJIIEMEHTOB B HE)KUBOW ITPUPOAEY,
«PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KMBOU MIPUPOJE.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MOJIEKYITbI BOJIbI», «brocnuTes Oenka», « CTpoeHue MOJIEKYJITbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI



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

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEpPEHU, HKCIEPUMEHTOB, MHUKPOIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

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

JlabopatopHast pabora Ne 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 (DHEpreTUuecKuid OOMEH) — JIBe 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  (oTocuHTe3a. Peaknuu
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIKe OakTepuu. 3HaUeHUEe 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 pochopunupoBanue. IPGHEeKTUBHOCTh IHEPTETUIECKOTO 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 TpaHcasanuu. KoaupoBanwe aMHHOKHCIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMbl xku3HN — BUpYCHI. icTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOGHHOCTHM CTpPOEHHUS ¥ JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BHI3HIBACMbIC
Bupycamu. Bupyc ummyHonedumura yenoseka (BUY) — BozOyaurens CITN/a.



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

JdeMoHcTpanuu:

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

Tabmuiel U cxeMbl: «Tunbl nutanusy, «Metaboauzm», «MHUTOXOHIAPHS,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHBIM 1Mk Bupyca CIIN]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.

Kierounblii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosiornuecKke OCHOBBI PA3MHOXEHUS W  MHIMBUIAYAJIbLHOTO  pPa3BUTHUSA
OpPTraHU3MOB.

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

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
pPa3sMHOXKEHUA: JCJIEHUE HAJABOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBEHHOE KIOHHpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JI CEJEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragun meiioza. I[lpouecchl, mpoucxXoadiiue Ha CTagusx Menosa.
[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 — TraMmeT (CnepMaTo30Hu[l, SMIIEKIIeTKa) — CHEePMATOreHe3 M OBOTCHES.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, TacTpyisanus, opraHorene3. IloctamOpuonanbHOE pa3BuTHE. THITBI
MOCTAMOPHOHAILHOTO Pa3BUTHA: TpsAMOE, HempsiMoe (MuunHOYHOE). BrusiHue



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

Poct u pa3Butue pacrenuii. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUui», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwiii mukin», «Pemmukamus JTHK», «Mutos»,
«Merozy, «lIpsmoe u HemnpsiMoe pa3BUTHE», «I'aMeToreHe3 y MIIEKONUTAIOIINUX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJIEKOTIMTAIOLIETO», «SiekneTka MieKkonuTarmero», «Kapuoknues B KIeTKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpakTUYeCKHe padoThI:

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

JlaGopatopHass pabota Ne 4. «M3yueHwe CTpPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH 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. MeTOAbl TEeHETHKU (TUOPHUI0IOTUUYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACII€IOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE [. MeHnenem.
MoHorubpuHOe CKpeIIMBaHWE. 3aKOH €IMHO0Opaswsi THOPUIOB TMEPBOTO
nokosieHus. [IpaBuino qoMuHUpOBaHUs. 3aKOH pacllleieHUs: Tpu3HaKoB. ['unoresa
yucToThl raMeT. [loHOe U HeMoTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIU3UPYIOLIEr0 CKPeIluBaHUs
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HaCJIEIOBaHUIO reHOB. HapyllieHue clierieHusi TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHUE KaPThI.



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

N3meHunBOCTh. BHIbI K3MEHUMBOCTH : HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
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. CBoicTBa MOIU(BUKAITMOHHONW N3MEHYHUBOCTH.

HacnenacTBenHas, wium T'€HOTHUIHMYECKas, HM3MEHYMBOCTh. KoMOMHaTHBHAas
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAs U3MEHYUBOCTh. Kilaccudukarus MyTaluii: TeHHEBIE,
XPOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4YrHbI MyTaluii. MyTareHHbie (haKTopsbl.
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, OIM3HEIOBEIM, IIUTOTCHETHYCCKUM, OMOXUMUYECKUI,
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 HACJIEJCTBEHHOM MpPEeapacloyiO)KEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0osne3Hel. MeauKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JdeMoHcTpanuu:

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

Tabnuie! u cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE U €TI0 IIUTOr€HETHYECKAs
OCHOBa», «3aKOH PaCUICIIJICHUS U €70 IUTOT€HETUYECKasi OCHOBaY, «3aKOH YHCTOTHI
ramer», «lurubpumaHoe ckpemmuBanuey, «LIuTorornyeckre 0CHOBBI JUTHOPHIHOTO
CKpemuBaHusy, «Menosy, «BzaumoaencTBue aaielbHbIX TeHOBY, «I eHeTnueckue
KapThl paCTeHUH, )KUBOTHBIX M ueJoBeKa», «I eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEJIOBAHUS, CIEIUIEHHOTO C MoJIoM», «KapuoTumbel yemoBeka M >KUBOTHBIX»,
«Bunpl m3smMeHUnMBOCTHY», «MoaudukanmoHHas HU3MEHUYMBOCTHY», «HaciemoBanue
pesyc-pakropay, «['eHeTrKa rpyni KpoBu», « MyTarmoHHass HK3MEHUUBOCThY.

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



JlabopaTopHble U NpakTU4ecKue padoThbl:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3ylbTaToOB MOHOTHOPUIHOTO U
JAUTMOPUHOTO CKPEIIMBAaHMS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGoparopnas padora Ne 6. «M3yyeHne MoauUKaIIMOHHOW U3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHOM KPUBOW.

JlabopatopHasi pabora Ne 7. «AHanu3 MyTanui y Ipo30(Hiibl HA TOTOBBIX
MUKPOIIPENapaTaxy.

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekuys Kak Hayka M IPOILECC. 3apOKICHUE CENEKIHMH M JOMECTHKALIMS.
VYyenue H. . BaBuiioBa o ieHTpax MpOUCXOKACHUS U MHOT000pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbI MpOMCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHANBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OIllEHKAa 3KCTepbepa. bIM3KOpoACTBEHHOE
ckpeuiuBaHue — HUHOpuAMHT. Yucrag nuHusA. CKpellMBaHUE YUCTHIX JIUHUU.
I'erepo3uc, wnu rubpunHas cuna. HepoicTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rudbpuauzanus u e€ ycnexu. MIcKycCTBeHHbBIN MyTareHes3 u NoJIy4eHHe
NOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKUMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib NPOWU3BOACTBA. ['€HHAs WHKEHEpHUs. OTambl
co3ganusi pexomOunantHoM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHHE PACTCHUM.
KiloHnpoBanve BBICOKONPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuubr u cxembl: Kapta «lIeHTpBI TPOUCXOXKACHUS W MHOTO00pa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl JoManIHuX *KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «OtmanéHnas ruopuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OObeKThI OWOTEexXHONOTHNY, «KIeToO4HBIE KyJIbTYpPHI U
KJIOHUpOBaHUeE», « KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

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

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

Okckypcuss «OCHOBHBIE METOJBI M JOCTHMIKEHHUSI CEJICKIIUM PACTEHUM U
KHUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, TJIEMEHHYIO bepmy,



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

11 KJIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHA.

[IpennoceulIku BO3HUKHOBEHHUSI HBOJIOLMOHHON TEOpHUH. DBOJIOLMOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHue >BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHTOmOrMYecKue: MOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTUYECKOW JIETONMHMCH, TMEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxoICTBO U pazinuuue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W PA3NMUMsl SMOPHUOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTHYHBIEC, AHAJIOTUYHBIE,
pYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MNyTed y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. Ilpenmnocblnku BO3HUKHOBEHUS
JapBUHU3MA. J[BIKYIIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEONMpENeNEHHAsT MU3MEHUYUBOCTD,
0opb0a 3a CyllecTBOBAaHUE, €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 W3MEHUYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M301ust 1 MUrpanusi.

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

[Tprcnoco0neHHOCTh OpPraHU3MOB KakK pe3ylbTaT dBoMONuH. [IpumMepst
IPUCTIOCOOJICHHU Y OPTaHU3MOB. ApoMOp(h03bl U UANOATATITAITIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (POpPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHYECKoe.

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

[IpoucxoxaeHne OT HeclenHaTM3UpOBaHHbIX NpenkoB. IIporpeccupyronias
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: «Pa3BuTHe OpraHnYecKoro Mupa Ha 3emsey, «3apobIiu
MO3BOHOYHBIX ~ KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pasue  TOpoJ  JKUBOTHBIXY, «ITonynsaunmny», «MyTaunonHas
U3MEHUUBOCTHY», «ApoMopdo3bl», «Wmmoamanranumy», «OOmas aereHepamus»,
«/IBmkymne cuibl 3BodoIUU», «Kapra-cxema wmapmipyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHIECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMUA THUIIAMU OKPACKH,
HAOOp IJIONOB M CeMsH, KoJuleKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBJICHUS IBOJIONUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KouleKuus «@DOpMbI COXPAHHOCTH
UCKOMAEMBIX JKMUBOTHBIX M pacTeHUui», wmonenp anmumkanus «llepexpéct
XpOMOCOMY», BlIaXKHbIe nIpenapaTsl «PazButre HacekomMoro», «Pa3zspurue JIArymkmy,
Mukpomnpenapar «lpo3odunay (Hopma, MyTauuu GOpMbI KPbUILEB U OKPACKH TeEJIa).

JlaGopaTopHble U MpakTUHYeCKHe padoThI:

JlaGopatopHass pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUUECKOMY
KPUTEPHUIOY.

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

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHay4Hble TPENICTABICHUS O 3apOKJIEHUU >XM3HU. HayuHble rumoress
BO3HUKHOBEHMSI JKM3HM Ha 3emiie: aOHOreHe3 W mMaHcHepMus. XUMHUYECKas
3BOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMUUYECKON 3BOIoIMH. HavanbHble 3Tamnsl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKIETKU. IlepBble KIETKM M HMX 3BOJIOLUS.
®opMHUPOBAHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuojaMm. Karapxei. Apxeiickas u
nporepo3oiickass 3pel. llameo3olickas spa u €€ mnepuoabl: KEeMOPHICKHIA,
OPIOBUKCKHM, CUITYPUNUCKUN, TEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

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

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

XapakTepUCTUKA KIMMAaTa U Ie0JIOTMYECKUX MpoiieccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOTO U YKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBNIEHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cuctema OpraHMYECKOTO MHpa KaK OTpakeHHe 53BoJoUUMUA. (OCHOBHbBIE
CHUCTEMATHYECKHE IPYMIbl OPTaHU3MOB.

DBOJIIOIMA YEJIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3Butue npeacTaBiIeHUN O
MPOUCXOXKJIECHUH 4YesnoBeka. Meroabl u3ydeHus aHTponoreHe3a. CxonacTtBa u
pa3Iinuus YeJI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuxyiue cuiibl ((hakTopsl) anTpornorenesa. HacineacrseHHas '3MEHYMBOCTD
U eCTeCTBEHHbIN 0TOOp. OOuIecTBEHHBbIN 00pa3 >KW3HHU, M3TOTOBJICHUE OpPYAM
Tpy/Zla, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbl, YemoBek mnpAMOXonAimuKA, YenoBeK HeEaHAEPTalbCKUK, YeloBeK
pasymHbIii. Haxonkum HCKOMaeMbIX OCTATKOB, BpEMs CYILECTBOBAaHMS, 00JACTb
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYIUSL.

UYenoseueckue pacbl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKkaHcKkas).  UepThl  NPUCIOCOOJCHHOCTH  MpEACTaBUTEICH
YEJIOBEUECKUX Pac K YCJIOBUSM CYUIECTBOBaHUA. EIMHCTBO 4YEIOBEUECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmuupel 1 cxembl: «Bo3amkHoBeHne ComMHEUHON CcUCTEMBI», «Pa3BuTHe
oprannueckoro wmupa», «PacturenbHas KkieTka», <OKUBOTHas  KIIETKay,
«ITpokapuornueckas kieTka», «COBpEeMEHHas CHCTEMA OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE aHATOMHUYECKHX YEPT CTPOCHUS YEJIIOBEKAa U UeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJNOBEKay», «JlpeBHenmmue moam», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIFOAN», «HeIIOBEUECKUE Pachly.

O6opynoBanue:  mymsku — «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJICNKH WU
U300paKECHUS KaMEHHBIX OpPYAWH TEpBOOBITHOTO YeIOBeKa (KaMHH-UYOTIIIEPHI,
pyOmna, ckpeOma), TeOXpoHOJIOTHUYecKass Tabnuma, KoJuiekiusa «Dopmbr
COXPAHHOCTH UCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

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

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

Tema 3. Opranu3msl u OKpYysKalasi cpeaa.



OKOJIOTHSl KaK HayKa. 3aa4ud ¥ pa3Jenbl 3KOJIOTHMH. MeTOIbl 3KOJIOrMYECKUX
UCCIIEI0BaHUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO 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 (akTophl: CBET, TEMIIEPATYpPA, BIAKHOCTh. DOTONEPUOIU3M.
[IpucniocoOnenust OpraHU3MOB K  JICUCTBUIO  aOMOTHUYECKUX  (HAKTOPOB.
buonorndyeckne puTMBl.

bruotnueckue pakropsl. Buapl 6MoTHYECKMX B3aMMOACHCTBUI: KOHKYPEHLINA,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapazutusm, koomepaiusi, MyTyalau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCaIu3M, HEUTpaiu3M.
3HaueHue OMOTHYECKHUX B3aMMOAECUCTBUM MJs1 CYLIECTBOBAHMSI OPIaHHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU Nomyiasuud. OCHOBHBIE MOKa3aTenH
HNOMYJSIUMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMuka YuCI€HHOCTH MOMYJIALNHN U €€ Peryisusl.

JdemoHcTpanmuu:

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

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

JlaGopaTopHble U NpakTUYeCKHe PadoThI:

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

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

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

Tema 4. Coo01mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opraHu3MoB — OuoieHo3. CTpyKTypsl OHUOIIEHO3a: BHUIOBas,
IpPOCTpaHCTBEHHAs, Tpoduueckas (mmmieBas). Bunbi-momunantel. CBs3u B
ouoneHose.

Dkoyoruueckue cuctembl (dKocuctemsbl). [loHstHe 00 »dKocHCTeME W
ouoreoneHo3e. DOYHKIUOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJAYIEHTHI,
KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BEIIECTB M MOTOK 3HEPTUU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKOcUCcTeMBI. [Tuiesbie nienu u cetu. OCHOBHbBIE
[OKa3aTeNId 3KOCUCTEMBbI: Ouomacca, NPOAYKLHA. DKOJIOTMYECKHE TNHPaAMUJbIL:



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

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOHWHOIO
WIH [IUPOKOJINCTBEHHOI'O JIECa.

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

buopasznooOpasue kak Qakrop ycTolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO M ero ¢GpyHkuuu. OcobeHHOCTH Ouochepsl Kak
rII00AIbHOM 3KOCUCTeMBI. J[MHaMHueckoe paBHOBeCME M OOpaTHas CBs3b B
ouocdepe.

KpyroBopots! BemiecTB 1 OMOre0XMMHUYECKUE LUKIIBI JIEMEHTOB (yriepoja,
azora). 30HATbHOCTh Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyuiecTBoBaHME MPUPOJBI U yenoBedecTBa. CoxpaHeHne 6uopazHooOpasus
KaK OCHOBa YycroilunmBocTH Ouochepbl. OCHOBa pPALMOHATBHOIO YIPABICHUS
OPUPOAHBIMUA PECYPCAMU U UX HCIMOJIb30BaHuE. JloCTHXKEHUsT OMOJIOTHUHM U OXpaHa
IPUPOJIBI.

JdeMoHcTpanuu:

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

Tabmuubl n cxemsl: «llumesbie nenu», «bUOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutanusy, «IKOJOTHYECKAasT NUPaAMUADY,
«buocdepa u yenosek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO JIeca», « IKOCHUCTEMA
XBOMHOro  Jeca», «buoneno3s Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOTCHHBIE BO3JICHCTBUS Ha IPUPONY», « BaxkHeNIne NICTOUHNKY 3arpsI3HEHUS
BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHeHIIass cocTaBisOmas 6uocepu»,
«®Daktoppl  gerpagauud  nouB»,  «llapHukoBeIi  3pdekT»,  «DaKTOpHI
PaIMOAaKTUBHOTO 3arps3HeHus Oumocdepsl», «OOmas cTpykTypa Omocheps»,
«Pacmipoctpanenue xku3HH B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopot azoTa B mpupoze».

O6opynoBanue: Mojaelb-anmmIuKanus «TunudHbie OMOIIEHO3B», TepOapwHii
«PacturenbHbIe cOOOIIEeCTBaY, KOUICKINH «broneHo3y», «Bpenurenn BaxHEHIIMX
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 110
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 PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA Npeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMHUCS POCCUMCKON
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpENEICHHUIO, HAJIUYUe MOTHBAIMM K OOydeHHI0 OuoJoruw,
IICJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM IUYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENBHOCTH LEHHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYME SKOJIOIMYECKOr0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosiorus» JOCTUraroTcs B
€AUHCTBE Y4YEOHOW M BOCHUTATEIBHOM JEATEIHHOCTU B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, HCTOPHUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBO)XEHUS K 3aKOHY U IMPABOMOPSJIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAIIMOHAJIBLHOTO Hapojaa Poccuiickoii denepainuu, npupoje u
OKpYXarollen cpeje.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHMSI Yy4yeOHoro mpenMera «buonorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULIMENH JUYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHIMCKOT0 OOIIECTBa, PACUIMPEHHE >KHU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHON JESATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh IPAKJAHCKON MO3UIIMHA O0YYarOIIErocsi 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
OPOEKTOB, PpELICHUH Y4YeOHBIX U [IO3HABAaTENbHBIX 3a]a4, BbBIIIOJHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

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

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBHUS JIIOJIEH C Pa3HbIMU YOSKICHUSIMH, KYyJIbTYPHBIMU HEHHOCTSIMU U
COLUAJIBHBIM I1OJIOKECHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIOHEHTOB IMpU OOCYXJACHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNUCKON rpaXJaHCKOU UIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHHUSI K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Inepe PonuHou, ropaoctu
3a CBOM Kpa#, cBOIO PoiauHy, CBOM S3BIK M KYJbTYpPY, IPOIUIOE 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 POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE H
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 32 €T0 CyAb0Y;

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 MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

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

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;



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

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMIJICHHE
IPOSIBJISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

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

MOHUMAaHUE U pean3alus 3J0pOBOro U 0€30MacHOr0 00pa3a KU3HH (3J0pOBOE
nUTaHue, COOJI0/IEHUE TUTUEHNYECKUX MTPaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUI W OTHAbIXa, peryisipHas (u3nMyeckass akTUBHOCTh), OEpPEkKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (pU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE I1IEHHOCTH TMPaBUJl HWHIUBUIYATbHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYI0JIIOOHE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun MW Peann30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

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

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

AKOJIOTUYECKH 1e71€CO00Pa3HOE OTHOIICHHUE K MPUPOAE KaK UCTOUYHUKY KU3HU
Ha 3eMJle, OCHOBE €€ CYIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: NPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTH UCITOJIH30BAThH MPUOOPETAEMBIC TTPU NU3YUECHUN OMOJIOTHH 3HAHUS
U yMEHHS TpU PEIIEHUH TMpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Onocdepsl);



AKTUBHOE HENIPUATHE IEUCTBHUM, IPUHOCAIINX BPEJl OKPYKAIOLIEH TPUPOJHOU
cpelie, yMEHHE MPOrHO3MPOBAaTh HEOJAroMpUsTHbIE SKOJOTUUYECKUE IMOCIIEICTBUS
IIPEAIIPUHUMAEMBIX JIEUCTBUM U IIPEIOTBPAIATh UX;

HaJIMYHUE Pa3BUTOIO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYypHI,
OIbITa NEeSATETbHOCTU DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIBbHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON NEATETbHOCTH IKOJIOTUYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOM 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 MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH Mpo0iIemM
COXpaHEHUS ITPUPOJTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU /JI1 COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaThb PECypCHble  MpOOJIEMbl  pPa3BUTHUSA
YeJI0BEYECTBA, IOMCKA MyTEe BBIXOJA M3 I100ANIbHBIX AKOJIOTHYECKUX MpoOiieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHHHM OHMOJOTMYECKHX 3HAaHUW B LEJIX
NOBBIIIEHNUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUS I aHauu3a U
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 CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

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



TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPHIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMM TO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yibTaThl OCBOECHHs ydyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYuMble M7 (OPMHpPOBAHUS MHUPOBO33PEHUS O0O0YYArOMIMXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOLIEHAYUHBIE MOHSITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEeUU(PUKy METOJOB MO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SBJICHHE, IPOLECC,
CUCTEeMa, Hay4yHbIH (DaKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeJOBaHNE, HA0JI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUX ), YHUBEPCAJIbHbIE
yueOHble JeicTBUs  (TIO3HaBaTelbHbIE, KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE),
obecrieunBaromume GpopmMupoBanre QPyHKIIMOHATHLHOW TPAMOTHOCTH M COIMAIBHON
KOMIIETEHLIMH  OO0YyYaromMXCs, CHOCOOHOCTh OOydaroluXcsi HMCHOJIb30BaTh
OCBOEHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIE
yueOHbI€ AEUCTBUS B TO3HABATEIBHON U COLMATIbHON IIPAKTHKE.

MertanpeaMeTHble pe3ysibTaThl OCBOGHMSI IMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osianenue YHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJbHBIMHU
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE NeiiCTBHUS:

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

UCIOJb30BaTh IPU OCBOECHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBILIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuduKaim, o000IEeHN s ), pACKPbIBATh CMbICI
OMOJIOTMYECKUX TOHATHI (BBIACTATh UX XapaKTepHbIC MPU3HAKHU, YCTaHABIMBAThH
CBSI3H C APYTUMU TIOHATHUSIMHU );

OMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX
JNOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIbHOCTH C TIOCTABJIEHHBIMU LEISIMU;

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

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHIYKTUBHBIC, JACIyKTHBHBIC, IIO
AHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B paccMaTpUBAEMbIX
SABIICHUSX, (DOPMYIUPOBATH BHIBOABI U 3aKIIOUCHHS;

IPUMEHSTh CXEMHO-MO/IENbHBIE CPEACTBA ISl IPEACTABIICHUS CYILIECTBEHHBIX
CBA3€H M OTHOLIEHWHA B U3Y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
OPOTHUBOPEYM PAa3HOTO pOJA, BBIABICHHBIX B PA3NIUYHBIX HHOOPMAIIMOHHBIX
UCTOYHHKAX;



pa3palaTeiBaTh IUIaH pEIleHUsl MPOoOIeMbl C YYETOM aHaiIu3a MMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

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

KOOPAMHUPOBATH U BBIMOIHITH pabOTy B YCIOBUIX PEAILHOT0, BUPTYaIbHOI'O
1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE AeCTBHUA:

BJIaJIETh HaBbIKAMHU y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHON JESATENIbHOCTH,
HaBbIKaMHM  pa3pelieHusi npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIE BHUJIBI JEATEIIBHOCTH M0 MOJYYEHUIO HOBOIO
3HaHUSA, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHUI0 W IPUMEHEHHIO B Y4YeOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3JITAHUU YUYE€OHBIX U COLMATILHBIX TPOEKTOB;

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

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

BBISIBIIT [IPUYMHHO-CJIEACTBEHHBIC CBS3M W AKTyaJIM3WpPOBATh 3aJavy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apIyMEHTHI ISl JOKa3aTENbCTBA CBOMX
YTBEPKIACHUH, 3a/1aBaTh [MAPAMETPBI U KPUTEPHUH PEILICHHUS;

AHaJIM3UpPOBaTh IIOJYYECHHBIE B XOJE€ PELICHHS 3aJa4d pPE3yJbTaThl,
KPUTHYECKHU OLIEHMBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIE€JCHANPABICHHBIM TOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCHOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO WU IMPAKTHUYECKYIO OO0JAaCTH
KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

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

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONYJSIPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
UHGOPMAIMIO Pa3IUYHbBIX BUAOB U (JOPM MPEJICTABICHUS, KPUTUIECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENIPOTUBOPEUYNBOCTb;



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

npuoOpeTaTh OMBIT KMCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
Oouosiornyeckor nHGoOpMaIuK (CXeMbl, rpadUK, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeACTBa Npu pabore cC
OuoJornyeckod HHGpOpMalUe: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, aOOpeBHATYPYy, HOMCHKJIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CMMBOJHWYECKHE  CpPEJICTBA
HaTJIATHOCTH;

BJIaJICTh  HABBIKAMH  pACIIO3HABAaHWUSA W 3alIUThl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1) o0OmmeHue:

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

pacro3HaBaTh HEBEpOAJTbHBIC CpPEJCTBA OOIICHWs, TOHWMATh 3HAYCHUC
CONMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHUi,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, TPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

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

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBHUIYaTHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

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

NpUHUMATh I€M  COBMECTHOW  JCSATENHBHOCTH, OPraHU30BbIBATH M|
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUXKCHHUIO: COCTABJIATH IUIAH JACHCTBHM,



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

OLIEHMBATh KaY€CTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaH/Ibl B OOIINHA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE TIOBEJCHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIATH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSIMM:

1) caMmoopraHu3anms:

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

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUW I1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEHCTBUSX U IOCTYIKax IO OTHOIIEHHIO K JKUBOH IPHUPOJE,
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, apIyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 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 OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBbHBIX MPOLECCOB, HUX pE3YyJbTaTOB H
OCHOBaHUH, UCHOJB30BaTh NMPUEMBI pedIeKCUH I OLEHKU CHUTyalluH, 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:

MpUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

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 PE3YJIBTATDBI

[IpeameTHbie pe3ynbTathl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
06a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI IO OCBOEHHUIO, HHTEPIPETALMH U
peoOpa30BaHUIO 3HAHUM, BUABI JACSITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HaHUS U
OPUMEHEHUIO 3HAHUM B Pa3jMYHBIX Y4E€OHBIX CUTYyallUsX, a TAKKE B PEabHBIX
KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX ¢ Ouojorueidl. B mporpamme mnpeameTHble
pe3yabTaThl IPEICTaBICHbI 10 TOAaM 00yUYEeHHUS.

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

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTMHM B CUCTEME HAYUHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HDOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KAapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKUX U
3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHATBLHOU
IPaMOTHOCTH Y€JIOBEKa IS pElIeHUs )KU3HEHHBIX 3a7a4;

YMEHHE PaCKphIBaTh COJIEpPKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KJIETKA, OPraHU3M, MeTa00JIi3M (0OMEH BEILIECTB U MPEBpAIllCHHE YHEPTUN),
romMeocras (CaMmOperyisiiusi), ypOBHEBas OpraHu3alUsi JKUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTb OWMOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IE€HTpajbHasg JOorMa MOJIEKYJsipHOM Ouosnoruun), 3axoHsl (I
Menpens, T. Moprana, H. M. BaBunosa) u ydeHust (0 HeHTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyIbTypHBIX pacTeHuit H. V. BaBunosa), onpenensiTe TpaHUIlbl UX
IPUMEHUMOCTH K JKMBBIM CUCTEMAM;

yYMEHHE BIAJIETh METOJAMU HAYYHOTO MO3HAHUS B OMONOTUU: HAOIIOIEHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOTMYECKOT0 HKCIIEPUMEHTA, BIJIBUKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEeIyEMbIMU BEIMYUHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3YyJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIbI
HA OCHOBAHMH MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICNIATh CYIECTBEHHbBIC NMPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT H
AYKapuoOT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB W MPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, 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 LENpl0 oOecreyeHus: Oe30MacHOCTH CBOEro 3J0POBbS U 3JI0POBbS
OKPYXAaIOIIUX JII0JIeH, COOII0/IEHNS HOPM IPaMOTHOT'O MOBEICHUS B OKPYKAIOIICH
OPUPOAHON cpelie, NMOHMMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHIKEHUIN
COBpEMEHHOM Oouonormu OMOTEXHOJNIOTHI  JUIsi  PallMOHAIBHOTO
IPUPOIOTIONH30BAHUS;

yMEHHE peniaTh d3JEeMEHTapHble T'€HETHYECKHME 3aJaud Ha MOHO- U
IUTUOPUIHOE CKPEIIMBAaHUE, CIETUICHHOE HACJeJOBAaHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs sl TPEACKa3aHMsl HACleJOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINONHATh JA0OPATOPHBIE U TPAKTUYECKHUE PpadOThI, COOMIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHUBATh MW HMHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHMS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEeAICTBA MAacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MeauliHEe, ONOTEeXHOJOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCII0JI30BaTh NOHATUIHBIN anmapat OMOJOTHH.

[IpenmMeTHble pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buonorus» ¢ 11
Kiacce OJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAayYHOW KapTUHBI MHpPAa U HAy4HOTO MHPOBO33PEHHS, O BKJIAJIE POCCUHCKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUs KU3HCHHBIX 3a7a4;

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



YMEHUE u3JlaraTb OWOJIOTMYECKHE TeOopuH (SBONIIOLMOHHAs Teopus Y.
JlapBruHa, CHHTETHMYECKash TEOpHUsl SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHus TJIaBHBIX HAIpPaBICHHUN U
nyteit sBomoruu A. H. CeBeprioBa, yuenns o 6uochepe B. WM. Bepnanuckoro),
ONPENEIATh T'PAHULIBI KX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOI0IeHHE U
ONMCAaHHUE JKUBBIX CHUCTEM, IMPOLECCOB U SIBIICHWUM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIJIBUYKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEIYEMbIMU BEIMYMHAMH, OOBSCHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUNA U 3aKOHOB, YMEHUE JIE€IaTh BBIBOJBI
Ha OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OMOJIOTMYECKUX
OOBEKTOB: BHUJIOB, TMONYJALMK, MTPOAYILIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolleHO30B U HAKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JEWCTBHUSI SKOJIOTMYECKUX (DAKTOpPOB Ha OpraHU3MBbI, IepeHoca
BEUIECTB M MOTOKAa JHEPruh B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHWHl B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTH MOJTYyYEHHbIE 3HAHUS JUIsl OOBSACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHHUM, JUISl NMPUHATHSA NMPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOU
KU3HH C LEIbI0 oOecreyeHus O€30MaCHOCTU CBOEro 3/J0POBbS U 3JI0POBbS
OKPYXAaIOLUX JI0JEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHUS B OKpYKarolei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHMS JIOCTHIKEHUI
COBPEMEHHOW OMOJIOTHH ISl PAlIMOHATIBHOTO IPUPOAOIIOIb30BaHNUS;

YMEHHE penlaTh 3JI€MEHTapHble OMOJOTMYECKUE 3aJa4H, COCTABIATH CXEMBI
NEepEeHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

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

YMEHHUE KPUTHYECKH OICHMBATh U HHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHHKOB (CpPEeACTBa MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  TIJOOAJbHBIE  SKOJOTMYECKHEe  MPOOIeMbl
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

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 IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO yacon DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
bub6nunoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTtoapl NO3HAHUS KUBOH
npuponsl. [IpakTudeckas padora
2 NE lp«Ii[ICHOJII:a?,OBaHI/IC a31JDH/I‘-IHBIX 1 0.5 bubmorera [IOK
B p ' https://m.eds00.ru/863e6122
METO/IOB [IPU U3YYECHUU
OMOJIOrMICCKUX 00BEKTOBY
3 buonornueckue cuCTEeMBbI, 1 bubmuoreka [[OK
MPOIIECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cocTaB KiIeTkh. Bona 1 bu6mmoreka [JOK
Y MUHEPAJIbHBIE COIU https://m.edso00.ru/863e674e
bub6mumoreka [{OK
b . 1
> eut. (COCTaB M CTPOCHHE OEKOB https://m.eds00.ru/863e6b72
depMeHTHI — OMOJIOTMYECKUE
Karanusaropsl. JlabopaTopHas
6 pabora Ne 1 «3yuenue 1 05 bubnuoreka [JOK
KaTaJUTHYCCKON aKTHUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIa3bl
WM KaTaa3bl)»
bub6munoreka [{OK
7 v J 1
[ICBOJPBL JLHITHIRT https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6nmnorexa [JOK

8 Hyrnensossie kucaorer. AT® https://m.edsoo.ru/863e6d5¢c
9 Uctopus u MeTo1bl U3y4eHUS bu6mmoreka [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1nieaocTHas xKuBas
cucreMa
CrtpoeHue 3yKapruoTHYECKOM
kietku. JlabopaTopHas padora Ne 2
«M3yueHune CTpoeHusl KIETOK Bubmmoreka IJOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHil MO MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOMpeaparax u ux
OIMHCaHUE»
bu6mmoreka [JOK
12 OOMeH BeMIeCTB WIIH METa0OJIN3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 dorocunres. Xemocutes https://m.eds00.ru/863e7c98
. bubnuoreka [JOK
14 JHepreTuacckuii odmen https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKU.
Jlenenue KiaeTku. MuTo3.
15 JlaGoparopnas padora Ne 3 05 bubmuoreka [IOK
«HaoOmroneare MuTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIKa JyKa Ha
TOTOBBIX MHKPOIIPEIapaTax»
16 buocunres 6enka. Peakius bu6mmoreka [[OK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucusius — OuocuHTE3 OeNKa bubamorexa LIOK

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



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

18 Hexnerounsie popMbl )KU3HU — bubmuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bu6munoreka [JOK
19 @opMBI pa3MHOKEHHsI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
N bu6muoreka [[OK
20 Meiios https://m.edso0.ru/863e7f4a
OO0pa3oBaHue 1 pa3BUTHE MOJIOBBIX
kJeTok. OMI0J0TBOpEHHUE.
JlabopaTtopHnas padora Ne 4 bubnmnoreka [IOK
21 0.5
«M3yueHune cTpOoeHus OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»
29 NuauBunyanbHOE pa3BuTHE bubnmnoreka [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
I'enernka — Hayka o
23 HacJIe CTBeHHocyTKI/I " bubmorexa LIOK
A https://m.eds00.ru/863e86f2
M3MEHYUBOCTHU
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MIPU3HAKOB. MOHOTHOpHUIHOE bubmaorexa LHOK
P ] P https://m.edso00.ru/863e8878
CKpCIIUBAHHE
UTHOPUIHOE CKpEIBaHUE.
25 élaKOH ieilaBHCHh/II)OFII; bubmmorexa [IOK
https://m.edso0.ru/863e89a4
HACJIEJIOBaHUSI IPU3HAKOB
CueruieHHOE Hacje10BaHue
26 npu3HaKkoB. Jlaboparopnas padota 05 bubmuorexa [{OK

Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHIHOTO U TUTHUOPHUIHOTO

https://m.edso00.ru/863e8c60



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

CKpEeLIMBaHUA y AP030(pUIIbI HA
TOTOBBIX MUKpOIpenapaTax»

97 I'eneruxa nomna. HacnenoBanue 1 bub6moreka [JOK
MPU3HAKOB, CIIEIJIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
HNsmenuuBocth. Henacnencreenuas
M3MEHYMBOCTD. JlabopaTopHas
pabota Ne 6. 3yuenue bubnuoreka LIOK

28 . 1 0.5
MOIU(PUKAIMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BapUAIMOHHOTO psijia
Y BapUaALlMOHHOW KPUBOI»

HacnencrBeHHass “BMEHUHUBOCTb.
JlabopaTtopHnas padora Ne 7. bubamnoreka [IOK

29 . 1 0.5
«AHaAIM3 MyTaIi y qpo30Quist https://m.edso0.ru/863e8efe
Ha FOTOBBIX MUKpOIIpenaparax»

bu6mmoreka [JOK

30 Peneriia ezoneka ! https://m.eds00.ru/863e8d78
PesepBHbIil ypok. O6001mIeHHE 11O

31 teme «HacneacTBeHHOCTD H 1
M3MEHYMBOCTb OPTaHU3MOB»

bub6mmnorexa [JOK

32 Ceneiuus kax Hayka H Ipouece 1 https://m.eds00.ru/863e9214

33 MeToabl M JOCTHUIKCHUS CEICKIUN 1 bubmuoreka [[OK
pacTeHUI U KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnuorexa [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME



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

11 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 Hcropus pa3BuTus NpeACTABICHUI 1 bubnmnoreka LIOK
00 3BONIOLNU https://m.edso00.ru/863e9570
Bbu6munorexa [JOK
3 MiiposBorowts 1 https://m.edso0.ru/863e9cle
[Tomynsuus Kak 3eMeHTapHas
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) IBONOIHH 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 ['umnoTre3sl MPOUCX OXKICHUS )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 IBOJIOLINHI
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 OKOJOrus 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 pacTeHUH U3 pa3HBIX 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 Pe3YJIbTAThI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeiHero o01ero 00pasoBaHus

CdopmupoBaHHOCTh 3HAHUI O MECTE U POJIU OHOJOTHU B CHUCTEME
HAy4yHOrO 3HAHHUS €CTeCTBEHHBIX HayK, B (opMHUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa W HAy4YHOTrO
MHUPOBO33PEHUS; O BKJIAJ€ POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHH; (DYHKIIMOHAIHLHONW TPaMOTHOCTH

YCJIOBCKA M pCIICHUS )XKU3HCHHBIX 3a/1a4

YMeHHe pacKphIBaTh COJCpKaHUE OHOIOTHYECKUX TEPMHHOB H
MOHSITHIA: KU3Hb, KIIETKA, OpraHu3M; MeTa0oIm3M (0OMEH BEIIeCTB U
MpEeBpalICHUE 3IHEPrur), ToMeocTa3 (CaMOperyisius), ypOBHEBas
OpTaHu3aIHsl )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PETIPOTYKIIHS),

HaCJICACTBCHHOCTh, UBMCHUYUBOCTL, POCT U pa3BUTUC

YMenue  wu3naratb ~ Ouonormyeckue — Teopuu  (KIETOUHas,
XpoMOCcOMHasi, MyTaronHasi), 3akonbl (I'. Mennens, T. Moprana,
H.U. BaBunoBa) u ydeHus (0 IEHTpax MHOroooOpasus H
MPOUCXOXKIICHUsT  KyNIbTypHBIX  pacteHudd H.M.  Basumona),

ONpEACIATh I'paHULBI UX IPUMCHHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOAAMH HAYYHOrO I[O3HaHWS B OHOIOTUU
(HaOnroieHWe W OMHCAaHWE YKUBBIX CHCTEM, MPOIECCOB W SIBICHUN;
OpraHu3anusi H TPOBEICHHE OHOIOTMYECKOTO JKCICPUMEHTA,
BBIIBUKEHUE  THUIOTE3bl;  BBISIBJICEHHE  3aBUCHUMOCTH  MEXIY
HCCIIEyEMBIMHU BEJIMYMHAMH, 00BsICHEHHE MTOJIYYEHHBIX
pe3yJabTaTOB, HCIOJNb30BAHHBIX HAYYHBIX IIOHATUH, TEOPUHA U
3aKOHOB; yYMEHHE JeJaTh BBIBOJAbI HAa OCHOBAHUMU MOJYYEHHBIX

pe3yNIbTaTOB)

10 KVIACC

Kon
NPoBePSIEMOro
pe3yJbTaTa

1

2

3

4

5

YMeHue BBIICTATh CYIIECTBEHHBIC NPHU3HAKH BUPYCOB, KIETOK
MPOKAapUOT W DJYKapHOT, OMHOKIETOYHBIX W MHOT'OKJIETOYHBIX
OpPraHU3MOB; OCOOEHHOCTH TIPOLIECCOB OOMEHa BEIIECTB U
NpeBpalleHusi YHEPTUHA B KIETKe, (OTOCHHTE3a, TUIACTHYECKOr0 M

SHEPTeTHYECKOro  OOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,




OIUIOAOTBOPCHUA, PAa3MHOXCHUA, HHAUBUAYAJIBHOI'O  pPa3BUTHUA

opranu3ma (OHTOreHe3)

YMeHue TpPUMEHSATh TIONYYCHHBIE 3HAHHUS i1 OOBSICHEHUS
OMOJIOTMYECKHUX MPOLIECCOB U SIBICHUH, IJIs1 IPUHATHS TPAKTUYECKUX
pemieHuii B TIOBCEJHEBHOM IKM3HM B IEIIX oOecredeHus
0€30MacHOCTH CBOETO 37I0POBbS M 370POBBSI OKPYXKAIOIIUX JIFOJIEH,
COOJIIOJIEHNsT HOPM T'PAaMOTHOTO TIOBEJACHHUS B  OKpYyXKaromien
MPUPOJTHON Cpejie; MOHMMaHWE HEOOXOAMMOCTU HCIOIb30BAHUS
JIOCTIDKEHHM COBPEMEHHOM OWONOruM W OWOTEXHOJOTHUH IS

PpamrOHAIIBHOT'O ITPUPOAOITIOJIB30BAHUA

YMmeHue peuaTb 3JCMEHTAPHBIC I'CHETUYCCKUC 3adadu Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKpCHIMBAHUC, CLHCIIJIICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMBbI MOHOFHGpI/I,[[HOFO CKpCIIUBAaHUA JJIsL IpCACKa3aHUs

HaCJICAOBAHUS TPU3HAKOB Y OPraHU3MOB

YMeHue BBINOMHATH JIabOpaTOpHbIE M IPAKTUYECKUE padoTHI,
coOmoaTe MpaBwia Npu padore ¢ yd4eOHBIM U J1abOpaTOPHBIM

o0opyaoBaHUEM

YMeHne KpUTHUYECKH OLEHUBATh U MHTEPIIPETHPOBATh HHPOPMAIIIO
OMOJIOTMYECKOr0  COAEP)KaHUs, BKJIIOYAIOUIYK IICEBIOHAYYHbIE
3HAaHUS M3 pa3IMyHbIX HUcTOYHMKOB (CMMU, HaydyHO-mOmyssipHbIE
MaTepHajbl); ITUYECKUE AaCIEeKThl COBPEMEHHBIX MCCIIEOBaHUI B

6PIOJ'IOFI/II/I, MCIULIMHC, OMOTEXHOJIOIUU

10

YMeHune co3/1aBaTh COOCTBEHHBIE TMCbMEHHBIC U YCTHBIE COOOIIECHUS,
0000111ast OMOIOrHYECKYI0 HH(POPMAIIHIO U3 HECKOIBKUX UCTOYHHKOB,

rpaMOTHO HCIIOJIb30BATh MMOHSATUUHBIN arrapar OuoJIornu

11 KIIACC

Kon
MpoBepsAeMOro
pe3yJbTaTa

IIpoBepsiemblie MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHON MPOrpaMMBbl CpeHero oéero 00pa3oBaHus

CchopMHpPOBaHHOCTb 3HAHMIM O MECTE U POJM OMOJIOTUH B CHCTEME
Hay4yHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHHbI MHUpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKMX U 3apyOeXHbIX YUEHBIX-
OUOJIOroB B pa3BUTHE OHMONIOTUM; (YHKIHMOHAIBHONH I'PaMOTHOCTH

YCJIOBCKA AJId pCHICHUA KU3HCHHBIX 3a1a4




YMmeHue PacCKpbIBaTh COACPKAHNC OMOJIOTHMYECKUX TCPMUHOB U
MMOHSATHUH: BU, TOITYJISIWA, FCHO(I)OH,Z[, 9BOJIIOLUSA, IBUKYIIUC CHIIBI
((I)&KTOpBI) OBOJJIKOIIMNH, HpI/ICHOCO6HeHHOCTB OpraHu3mMosB,
BI/IIIOOGPaSOBaHI/IC, OKOJOIr'M4YCCKHEC (I)aKTOpLI, 9KOCHUCTEMA,
MMPpOAYUCHTHI, KOHCYMCHTHBI, PCAYLCHTHI, o IIMTaHHUA,

HKOJIOTMUECKas MupamMuaa, OroreomneHos, ouochepa

YMeHnue nznaratb OMOIOrHuecKre TeOpHH (IBOMOLIMOHHAs Teopust Y.
JapBuHa, CHHTeTHYECKass TEOpUs  HBOJIOLIMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoactea K.M. bapa, yepenoBanus
IJIABHBIX HampasiieHnH u nmyrei 3Bomonuu A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpenensTh TpPaHHUIBI HX

MMPUMEHUMOCTH K )KHMBBIM CUCTEMaM

VYMeHue BjaaeTh METOJaMHU HAay4YHOro TIIO3HAHHUA B ounooruu
(Ha6JIIO,[[eHI/Ie N OIMHMCAHUC KUBBIX CHUCTCM, HPOLECCCOB U ﬂBJ'ICHPIfI;
opraHu3zanuss MW HIPOBCACHUC OMOJIOrNYECKOr 0O OKCIICPUMCHTA,
BBIIBHKCHHUC THUIIOTE3hI; BBISIBJICHUC 3aBUCHUMOCTH MCKIY
HCCIICAYyCMbIMU BCJIIMYMHAMU, 00BsICHEHHE IMOJTY4YCHHBIX
pPE3YyJIbTAaTOB, HWCHOJb30BAHHLIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3daKOHOB; YMCHHC [CJIaTb BbIBOAblI HA4 OCHOBAHUHU ITOJYYCHHBIX

pe3ynbTaToB)

YMeHue  BBIACNATH  CYHIECTBEHHBIE  TPU3HAKH  CTPOEHUSA
OMOJIOTUYECKNX OOBEKTOB: BHUOB, TMOMYJSAIUNA, TMPOMYIEHTOB,
KOHCYMEHTOB,  PEIyICHTOB, OHOTEOIEHO30B U  IKOCHUCTEM;
OCOOCHHOCTH  TIPOILIECCOB  HACJICCTBEHHOW  W3MEHYHMBOCTH,
€CTECTBEHHOT0 O0TOOpa, BHI000pa30BaHMs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JCUCTBHUS JKOJOTHYECKUX (PAKTOPOB HA OPTaHHU3MBI,
MepeHoca BEMIECTB W TOTOKA DJHEPTMM B DKOCHUCTEMaX,
AHTPOMOTr€HHBIX HM3MEHEHUW B HKOCHCTEMax CBOEH MECTHOCTH,

KPYroBOpOTa BEIIECTB U OMOT€OXMMHUYECKUX ITUKIIOB B Onocdepe

YMeHHne TOpUMEHSTh [OJyYeHHbIe 3HaHUS I OOBSICHEHUS
OMOJOTMYECKUX MPOLIECCOB U SIBICHUH, /ISl IPUHATHS MPAKTUYECKUX
pelieHnii B TMOBCEAHEBHOM JKM3HM B IENAX oOOecredyeHus
0€30MacHOCTH CBOETO 37I0POBbS U 30POBbsSI OKPYXKAIOIIUX JIOJEH,
COOJIOZICHHST HOPM TIPaMOTHOIO TIOBEJECHUS B  OKpYKarouleu
OPUPOAHOM cpefie; MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTHDKEHUH ~ COBpEeMEHHOW  OMONOrMM A PalMOHAJIBHOIO

IIPUPOIONOIb30BaAHUS




YMmeHue pemiaTb 3JICMCHTApPHBIC OMOJIOTUYCCKHE 3aga4u, COCTaBJIATh

CXCMbI IICPCHOCA BCIICCTB U SHCPI'UHU B 3KOCUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJMHATH JIabOpaTOpHbIE M IPAKTUYECKUE padoTHI,
coOmoaTe MpaBwia Nnpu padore ¢ yd4eOHbIM M J1a0OpaTOPHBIM

o0opyaoBaHUEM

YMeHne KpUTHUYECKH OLEHUBATh U MHTEPIIPETHPOBATh MH(POPMAIIIO
OMOJIOTMYECKOr0  COAEP)KaHUs, BKJIIOYAIOUIYK IICEBIOHAYYHbIE
3HAHUS M3 pa3IMyHbIX HUCTOYHUKOB (CMMU, HaydyHO-mOmyssipHbIE
MaTepHalbl); paCCMaTPUBATh TI100abHBIE SKOJIOTMUECKHE TPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLICHUIO K HUM COOCTBEHHYIO

IMO3UITHUIO

10

YMeHue co3/1aBaTh COOCTBEHHbIE ITMCbMEHHBIC U YCTHBIE COOOIIECHUS,
0000111251 OMOTOTrHYECKYI0 HH(POPMAIIMIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO MCITIOJIb30BAaTh MMOHSATUUHBIN arrapar ounonorun




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1 buonorus kak Hayka

11 buonorus — Hayka o >xuBoil mpupozae. Ponp Ouonoruu B QGopMHUpOBaHUU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucremMa OMOJTOTHYECKHX HAyK

Meronbl MO3HAHUS KUBOW MPHUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, OMHCAHUE,
1.2 U3MepeHue, Kiaccu(puKanus, MOJICIMPOBAaHUE, CTaTUCTHUECKass oOpaboTka

JTAHHBIX )

2 JKuBbIe cCTEMBI U X opraHu3anus

91 JKusbie cucrembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CoiicTBa
OuocucTeM U UX pazHooOpasue

29 ypOBHI/I opraHu3anuu ouocucTeM: MOJ'IGKYJ'IHpHO'FGHeTquCKHﬁ, KHCTOHHBIﬁ,

OpraHU3MEHHBIN, MOMYJSLNOHHO-BUIOBOMN, 3KOCUCTEMHBIN, OMOochepHbIi

3 XUMHYECKUHN COCTAB U CTPOEHUE KIIETKH

XUMHUYECKUN COCTaB KIETKU. XHUMHUYECKHE DIIEMEHTBhI: MaKpOdJIEMEHTHI,
3.1 MHUKpO3JIeMEeHTbl. Boma u  MuHepanbHble BeniecTBa. DOYHKUUM BOABI U

MHHCPAJIIbHBIX BEIICCTB B KIICTKEC. HO,Z[,Z[Cp)KaHI/Ie OCMOTHYECKOro Oajlanca

benku. CocraB u crpoeHue O€nKOB. AMHUHOKHCIOTBI — MOHOMEpBI OENKOB.
He3ameHuMmble W 3aMEHHMMBIE AMHHOKHMCIIOTBI. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpHI OEIKOBOM MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
3.9 YeTBEpTUYHAs CTPYKTypa). XHMMHUYECKHE CBoOicTBa OenkoB. buonmormueckue
' (GyHKIMM OEJKOB.

depMeHTH — OHonoruueckue karaauzatopel. CTpoeHue epMeHTa: akTUBHBIN
LEHTp, cyOcTparHas crnenuduunocts. Kodepmentsl. Buramunbl. Otnuuus

(hepMEHTOB OT HEOPTaHWYECKUX KaTaau3aToOpPOB

VYraeBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a U 1e30KCUpru003a), Jucaxapuibl
(caxapo3a, JakTO3a) M MOJMCaxapuabl (Kpaxmal, TJIMKOTEH, LEJIII03a).
33 buonoruueckue GpyHKIUN YTriIeBOOB.

Jlununel:  TpUrIMLeEpuabl, cTepounsl, (ochomunuasl. ['mapoduasHO-

rusipogobHble cBoiicTBa. buonornueckue ¢ynknunm nunuaoB. CpaBHeHue

YrieBoa0B, OCIIKOB U JIMIIAU 0B KaK UCTOYHUKOB SHCPTUU




3.4

Hyxnennossie kucnorst: JIHK u PHK. Hykneotnabl — MOHOMEpBI HYKIE€MHOBBIX
kucnor. Crpoenue u ¢ynkuumun JHK. Crpoenne nm ¢ynxuuu PHK. ATO:

CTpoeHue U QPyHKIUU

3.5

[uTonorus — Hayka o kierke. Kiierounas teopus. MeToapl U3y4eHus: KIETOK

3.6

Knerka kak nenoctHast )xuBas cucrema. OOmre NprU3HaKU KIETOK: 3aMKHYTas
HapykHass MeMmOpana, monekynsl JJHK kak reHernueckwii ammapar, cucrema

cuHTe3a OesKa

3.7

TUmbI KJIETOK: SyKapuoTHYecKast U pokapuoruyeckas. OCOOEHHOCTH CTPOSHHS
nmpokapuoTuyeckon kietku. Kierounas crenka Oakrtepuii. CtpoeHHe
AYKapUOTUYECKON KIETKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOU H

rprOHOMN KIETKU

3.8

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢bynkiun. [Tnazmatnyeckas MmemOpana, e€ cBoiictBa 1 pyHkuuu. [utoruiazma u
e¢ opraHouapl. OnHOMEMOpaHHbIE OPTaHOWABI KJIETKU: SHIOIIa3MaTHdecKas
cerb (OIIC), ammapar I'onbku, Tu30coMbl. IlomyaBTOHOMHBIE OpPTraHOWIBI
KJIETKA: MUTOXOHJPUH, IUIaCTUIBL. [IponcxoxkaeHrne MUTOXOHIAPUN U IIACTHI.
Bunsl mactun. HememOpaHHble OpraHOMIbl KJIETKH: PHOOCOMBI, KJIETOYHBIH

LIEHTP, PECHUYKH, KT'yTUKU. DyHKIIUU OPraHOMAOB KIETKU. BKitoueHus

3.9

SAnpo — perynsatopHblii LeHTp KieTku. CTpoeHue sizpa: sijepHas 00010uKa,

KapuoIliasMa, XpoMaTHH, SAAPBIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KJIICTKC

X(HSHCI[G?ITGJ’II)HOCTB KIICTKH

4.1

OOMeH BemecTB, WIM MeTa0ONM3M. ACCUMMIALUSA (TJIAaCTUYECKUNH OOMEH) |
JUCCUMIIIALUS (SHEPTreTUYeCKnii 0OMEH) — JIB€ CTOPOHBI €IMHOrO Iporecca
Metabonu3ma. Tumsl oOMeHa BenecTB: aBTOTPO(HBIN 1 rerepoTpodHbIii. Ponb

(depMeHTOB B 0OOMEHE BELLECTB U MPEBPAIIEHUN YHEPTUH B KIETKE

4.2

®dotocunTe3. CBeToBas u TeMHOBast ¢a3bl poTocunTesa. Peakiuu porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a Ui KU3HU Ha 3emIie.
Bnusinue ycnoBuii cpeasl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIICHHUS] €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoHe OakTepuu. 3HaYCHHE XEMOCHUHTE3a s

JKA3HU Ha 3eMIie

4.3

OHnepreTnyecknii oOMeH B KieTKe. PaciierieHne BEIecTB, BBIICICHUE H
aKKyMYJUpPOBAaHHUE SHEPruuM B KIETKE. OTalbl HHEPreTHYECKOro oOMeEHa.
I'muxonu3. bpoxenue u ero Buasl. KHCIOpOJHOE OKUCIIEHUE, WA KIETOYHOE

npIxanue. DPPEeKTUBHOCTh YHEPTETUIECKOr0 OOMeHa




4.4

Peakuuu Marpuunoro cuHTe3a. [enernueckas wuHpopmanus u JIHK.
Peanuzanus renernueckoi nH(opmanuu B KieTke. ['eHeTHUecKuit Kox U ero
coiicTBa. Tpanckpunius — marpuunblii cunTe3 PHK. Tpancnsus — 6uocunTes

6enka. KogupoBanue aMuHOKUCIOT. Pone pubocom B GrocunTe3e Oenka

4.5

Heknerounsie ¢popMmbl xku3Hu — BUpychl. Mcropus orkpeitus Bupycos ([.U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUSI U JKU3HENEATEIIbHOCTH BUPYCOB.
bakrepuodaru. bone3num pacTeHuil, *XKUBOTHBIX M YEJIOBEKAa, BBHI3BIBAEMBIC
BUpycamu. Bupyc ummynonedunura uenosexa (BHUY) — Boz6ynurens CIIM da.

[TpodmmakTuka pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUM

Pa3zMHOXEHHE N HHAWBUAYAJIbHOC PAa3BUTUC OPTaHU3MOB

5.1

Kierounplii 1muKia, WM SKU3HEHHBIM HUKI KieTku. WHTepdaza u mMuTos.
[Tpomeccrl, mporekaronue B uHTep(daze. Permukanus — peakiys MaTpuyHOTO
cunte3a JIHK. Crtpoenmne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIunmonaHBIE W TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBL.
[{uTonorndyeckue OCHOBBI PAa3MHOXECHHS ¥ WHIAUBUAYATHHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne ximerku — muto3. Ctaguum mutosa. [Ipoueccel, npoucxonsmuye Ha

Pa3HBIX CTAAWAX MUTO34. buonormdyeckuii CMBICIT MUTO3a

5.2

®opMbI pa3sMHOKEHHUSI OPraHU3MOB: Oecrosnioe W monoBoe. Buabl Oecnonoro
pa3MHOXKEHUs: JEJIEHUE HAABOE, IOYKOBAHUE OAHO- M MHOIOKJIETOYHBIX,
CIopooOpa3oBaHuE, BEr€TaTHBHOE pa3MHOXXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUC JJId CCIICKIUU

5.3

[TonoBoe pazMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.
Meiio3. Cragum wmerosa. Ilpormecchl, mpoucXondiiye Ha CTaausx Meno3a.
[ToBenenne xpomocoM B Mmeio3e. Kpoccunrosep. buonormueckuid cMbICT U

3HadYeHHEe Meio3a

5.4

["amerorenes — nmpoiecc 00pa3oBaHUs MOITOBBIX KIETOK Y )KUBOTHBIX. [1010BBIE
JKeJe3bl: CEMEHHUKH U sMYHUKU. OOpa3oBaHue U pa3BUTHE TMOJOBBIX KIETOK —
ramer (crepMaTo30u/l, SUIEeKIeTKa) — CiepMaToreHes u oorenes. OcodbeHHoCcTH

CTPOCHUA SIAIEKIETOK U CIICpMAaTO30UJ0B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHOFCHC3

5.5

WunuBuayanbHoe  pa3Buthe  (OHTOreHe3). OMOpHOHAIbHOE  Pa3BUTHE
(ambpuorenes). Dtarnbl SMOPHOHATHHOTO PA3BUTHS Y TTIO3BOHOUHBIX KUBOTHBIX
npobieHue, racTpynsuus, opranoreHes. [locramOpronanbHoe pa3BuTHE. TUIIBI
MOCTAMOPUOHATILHOTO Pa3BUTHS: IpsIMOE, HenpsAMoe (JIMYMHOYHOE). BrusHue
Cpezibl Ha pa3BUTHE OPraHU3MOB; (aKTOPBI, CIOCOOHBIE BBI3bIBATH BPOKIEHHBIE
YPOJCTBA.

Poct m pasButme pacreHmii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHHE

CEMEHHM, CTaJu1 Pa3BUTHS




HaCJIeIICTBeHHOCTB 1 U3BMCHYMBOCTb OPTraHU3MOB

6.1

[IpenmMer u 3amaun reHeTuku. Mcropus pa3BuTHs reHETUKHU. BKitag poccuiickux
U 3apyOCKHBIX YUEHBIX B pa3BUTHE TEHETHKH. MeToabl TI'eHEeTHKHU
(ruOpUIOTOrUYECKUM, LUTOTEHETHUYECKUH, MOJEKYISIPHO-T€HETHUECKHUIl).
OcHOBHbIE TeHeTUYECKUE MOHATHS. [ eHeTnyeckasi CHMBOJIMKA, UCIIONIb3yeMasi B

CXeMax CKpeIIUBaHUI

6.2

3aKOHOMEPHOCTH HACJIeJJOBaHMs MPHU3HAKOB, yCTaHOBJICHHBbIE [. MeHnzaenem.
MoHoruObpuHOe CKpeluBaHue. 3aKOH €AUMHO0O0pa3usi THOPHIIOB IEPBOTO
nokoneHus. IlpaBmio goOMHHHpOBaHUS. 3aKOH pACHICTUICHUS TPU3HAKOB.
['umotesa uncTotel rameT. [loHOe 1 HeMoIHOE TOMUHUPOBAHUE.

JuruOpunHoe cKkpenuBanre. 3aKOH HE3aBHCUMOTO HACTIEIOBAHUS MPHU3HAKOB.
[{uToreHeTHUECKNE OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUSA. AHATU3UPYIOIIEE
CKpemuBaHue. VICIONBb30BaHWE  AHAMU3HPYIONIETO  CKPEIIUBAHHS IS

OIpe/ieNICHUs] TEHOTUIIa 0COOU

6.3

CueruieHHOe HacneaoBaHue nmpu3HakoB. Pabora T. Moprana mo crienjieHHOMY
HACJIEJOBaHUIO TeHOB. HapyiieHue cremieHuss TeHOB B  pe3yibTaTe
KpPOCCHUHIOBEpa. XPOMOCOMHAsi TEOpHUsSl HACJIEICTBEHHOCTU. ['eHeTmyeckue
KapThl.

I'enetuka moma. XpoMOCOMHOE OMNpeaesieHHe mona. AyTOCOMBbI U TOJIOBBIE
xpomocoMmbl. ['oMorametHsle M rereporamMeTHble opraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CHUCIIJIICHHBIX C IIOJIOM

6.4

HM3meHYnBOCTh. BHABI N3MEHYHMBOCTH: HEHACIICACTBEHHAs 1 HACJICACTBCHHA.
Ponp cpeapl B HEHACHENCTBEHHOW HM3MEHUMBOCTH. XapaKTEpHCTHKA
MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapuanMoHHBIN psag ¥ BapUaIlMOHHAs
kpuBas. Hopma peakuun npusHaka. KonuyecTBeHHbIE U KaueCTBEHHbBIE

NPU3HAKK U UX HOpMa peakiuy. CBoHCTBa MOIU(PUKAITMOHHON H3MEHUYMBOCTH

6.5

HacnencrBenHnasi, wiM TeHOTHUIUYECKas, HW3MEHYMBOCTh. KomOumHaTHBHas
W3MEHYMBOCTh. MeH03 W TIOJIOBOM TIpollecC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTarmoHHas W3MeHYnBOCTh. Kitaccudukanus wmyranuid:
TE€HHbIE XPOMOCOMHBIE, FTeHOMHbIE. YacToTa 1 MpUYMHbI MyTalrii. MyTrareHHbIe
¢dakTopbl. 3aKOH TOMOJOTHYECKUX PSAJIOB B HACJIEICTBEHHOW HM3MEHUYHUBOCTH

H.W. BaBunosa

6.6

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METONIbI T'E€HETUKU
YEJI0BEKA: reHeaIOTHUECKH, OJIN3HELIOBbIMH, LIUTOreHETUYSCKHUIA,
OMOXUMHYECKUH, MOJIEKYJIApHO-TeHeTHuecKrii. COBpEeMEHHOE OIpe/esieHIe
TEHOTHIIA: IOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomomipto [T1P-ananu3a. HacnencTBeHHbIe 3a00jIeBaHUS YEIOBEKA: I'CHHBIC

Oomne3Hu, 00JIE3HU ¢ HACTIEACTBEHHOM MPEIPacIioNoKeHHOCThIO, XPOMOCOMHBIE




6oneznu. Comaruyeckre M TeHEepaTUBHblE MyTauuu. [IpHHIMIBI 370pOBOrO
oOpa3a >KM3HM, JAWATHOCTUKU, NPOMUIAKTUKA U JICUEHUS TCHETUYECKUX
OomnesHeil. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBAHMUE. 3HaueHue
MEJULIMHCKON TE€HETUKM B MPEAOTBPAIlEHUNM U JICYEHUU TIE€HETHYECKUX

3a00J1eBaHUIl YCIOBEKA

Cenexuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak Hayka U Ipolecc. 3apOXKICHHE CEJIEKLIUU U JOMECTHKALUS.
Yuenne H.M. BaBuioBa 0 LEHTpax MNPOUCXOXKAEHUS M MHOrooOpasus
KYJIBTYPHBIX pacTeHUI. L{eHTpbI TponCcX 0k AEHMS JOMAIIHUX )KUBOTHBIX. CopT,

1opoJa, MTaMM

7.2

CoBpeMeHHbBIE METOJIbI CeNeKIMH. MacCOBbIi M MHIWBHUIYaIbHBII OTOOPHI B
CEJIEKIIMM PAaCTEeHHMIl W KUBOTHBIX. OIlEHKa 3KCTepbhepa. bIW3KOpOACTBEHHOE
ckpernuBanue — WHOpuaAMHT. Yuctas nuHusg. CKpelnuBaHWE YHCTHIX JTUHUH.
['ereposuc, unu rudbpuanas cuiia. HepoactBeHHoe CKpelBaHue — ayTOpUIUHT.
Otnanénnas rubpuam3anus W e€ ycmexu. VCKyCCTBEHHBIM MyTareHe3 W
MOJTyYeHUE MOJUIUIONAO0B. JIOCTHKEHHSI CEeJNIEeKIMHM pPAacTeHH, >KMBOTHBIX WU

MUKPOOPTraHU3MOB

7.3

buorexHonmorus kak oTpacib IHpPOU3BOJACTBA. ['€HHas MH)KeHepus. OTarbl
coznanust pexkomOuHantHod JIHK u Tpancrenusix opranu3moB. Kierounas
uHxeHepus. Kiierounele KyJabTypbl. MUKpOKIOHAJIBHOE Pa3sMHOKEHUE
pacteHnidi. KioHuMpoBaHHE BBICOKOIPOAYKTUBHBIX CEIBCKOXO03HCTBEHHBIX
OpPraHM3MOB. DKOJIOTMYeCKuEe M 3Thueckue npodiemsl. I'MO — reneruuecku

MOTU(DUIIUPOBAHHBIE OPTaHU3MBI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

DBOIOLMOHHASA OMOJIOTHS

1.1

DBOJIOIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBuzmerenbcTBa  3BONMIONMH.  llajeoHTONIOrMYECKHe:  IMOCIEI0BATEIbHOCTD
HOSIBJICHHUSI BHJIOB B TaJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOTHbIE (OPMBL
buoreorpapuueckue: cxoacrBo M paznuuune (GayH U Qirop MaTepuUKOB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJCTBA W PA3NUYHs SMOPHOHOB pPa3HBIX
BUI0B IIO3BOHOYHBIX. Cp ABHUTCIBHO-aHATOMHNYCCKUC: T'OMOJIOTUYHBIC,

AHaJIOTM4YHBIC, PYAUMCHTAPHBIC OpTraHkbI, aTaBHU3MBI. MOJ'IeKy.]'IHpHO'




OHMOXMMUYCCKHUE: CXO0ACTBO MCXAaHU3MOB HACICACTBECHHOCTH MW OCHOBHBIX

METa0OIMYECKUX MYTEH Y BCEX OpraHu3MOB

1.2

OpomounonHas teopuss Y. [lapBuna. Ilpeanocbuiki  BO3HUKHOBEHHS
JapBUHU3MA. J[BUXKYIME CUIIBI 3BOMIONUU BUAOB 1Mo [lapBuHY (M30BITOYHOE
Pa3MHOKEHHE TPU OTPAHUYEHHOCTH PECYPCOB, HEOMPEACIEHHAS U3MEHYMBOCTb,

0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOP)

1.3

Cunrernueckass teopus HBomouud (CTD) M OCHOBHbIE €€ IIOJOKEHUS.

MuxkposBosmorus. [Tonynsamnus Kak eTMHAIIA BUAA U SBOITIOIHH

1.4

JBwxyme cuibl (PakTopbl) BONIOLMU BUAOB B Ipupoae. MyTaloHHBII
nporecc ¥ KOMOMHATUBHAsA U3MEHUYMBOCTh. [lomynsiuonHble BOIHBI U Apeid
reHoB. M3omsmusa u murpanus. EcrecTBeHHbIN 0TOOp — HampaBistonil (hakTop
sBoOIMU. POPMBI €CTECTBEHHOI'O OTOOpA.

[IpucrocoOIeHHOCTh OPraHM3MOB Kak pe3yibTaT HBOMIONUH. [IpumMepsl
IPUCIIOCOOJIEHUH Y Opranu3MoB. ApoMOp(}O3bI U HINOATANITAIIH.

Bug w  BumooOpazoBanme. Kpurepuu Buma. OcHoOBHBIE  (OpPMBI

BI/I,Z[006paSOBaHI/I${Z reorpa(bnquKoe, 9KOJIOTHYCCKOC

1.5

MakposBomorusi.  @DopMbl  3BoMOLMH:  pUIIETHYECKasl, JAWBEpPreHTHas,

KOHBCPICHTHAA, IMapaJlJICIIbHAA. HCO6p8.TI/IMOCTB 9BOJIIOIIMH

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHble NpEACTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble TrUIore3bl
BO3HMKHOBEHHUS >KM3HU Ha 3emuie: abuoreHe3 W MaHCHEpMHsS. XHUMHYECKas
3BONIOLHUS. OJKCHEPUMEHTAIBHOE IOATBEPXKICHUE XHMHYECKOW HBOJIIOIUU.
HauanpHabie 3Tansl Ouonorundeckoit 3Bomonuu. I'unoreza PHK-mupa. IlepBoie

KJICTKHN U UX DBOJJIIOIHA. (DOpMI/IPOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emiie To 3paMm W nepuopaM. Karapxel. Apxeickas u
nporepo3oiickast spbl. [laneozoiickas spa u e€ mnepuoisl: KeMOpUHCKUil,
OpIIOBUKCKUW, CHIIYPUHMCKUM, JE€BOHCKHI, KAMEHHOYIOJbHBIMA, MEPMCKHUHU.
Meso30¥icKas 3pa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKUIA, MEIIOBOM.

KaitHozolickass »9pa u €€ TepuoAbl: MaJCOrCHOBBIM, HEOTCHOBBIM,
AQHTPOIIOr€HOBBINA. XapaKTepUCTUKa KIUMaTa W TeOJOTMYECKHX IPOIIECCOB.
OCHOBHBIE 3TaITbI BOIIOIUHN PACTUTEIHLHOTO U )KUBOTHOT'O MUPa. ApoMop(]o3bI
y pacTeHui W KUBOTHBIX. [losBIIEHHME, paciBET W BBHIMUPAHHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMyecKkoro MHpa Kak oTpakeHue -sBoiouud. OCHOBHBIE

CUCTEMATHYCCKUC I'PYIIIIBI OPraHu3MOB




2.4

OBonronus 4esnoBeka. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpencraBieHui o
IPOUCXOXKJIEHUU 4eloBeKka. MeToapl u3ydeHus aHTponoreHesa. Cxojacrsa u
pa3nuyus YesloBeKa U )KUBOTHBIX. CHUCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKa.

JBuxymue cuibl (hakTopbl) aHTpornoreHe3a. HaciencTBeHHas H3MEHYMBOCTh U
ecTeCTBeHHbIM 0TO0p. OOIecTBeHHBI 00pa3 *KU3HU, U3rOTOBJIECHUE OpYyIUi

TPYy/a, MBIILIJIEHUE, PEUYb

2.5

OCHOBHBIE CTaJuU U BETBM 3BOJIOIUHU 4YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensiid, Yenoexk mnpsaMoxomsamui, YenoBexk HeaHaepranbckuii, UYenosex
pazymubiii. Haxoaku MckomaeMbIX OCTaHKOB, BPEMs CYILIECTBOBaHUS, 001acTh

pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenosedeckue packl. OCHOBHBIEC OOJBIINE pachl: €BpONeon IHas (€Bpa3Hiickas),
HETpO-aBCTpaIOUHAS (’xBaTtopuabHAs), MOHT OJIOWTHASI (a3marcko-
amepHuKkaHckas). UepTsl MPUCIIOCOOIEHHOCTH MPEICTABUTENEH 4YEIOBEUECKUX
pac K YCIOBMsIM cyuiecTBoBaHMsA. EnuHCTBO uenoBeueckux pac. Kpuruka

pacuzma

Opranu3mbl ¥ OKpyKaromias cpeia

3.1

DKoJIoTHsl KaK HayKa. 3a/Jaud M paslieibl IKOJIOTHU. METOoabl IKOIOTHIECKUX
HCCIICIOBAaHUM.  DKOJOTMYECKOE  MHPOBO33PCHHUE. Cpenst  oOuTaHms

OpPraHu3MoOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, ITOUYBCHHAs, BHYTPHUOPTraHU3MCHHAA

3.2

Oxonornueckne  (akropel. Kiaccudukarus IKOIOrHYECKUX  (PaKTOPOB:
abuoTnueckue, OMOTUYECKHE M AHTPOIOTeHHbIE. J[eHCTBHME HKOIOTHYECKUX

(hakTOpOB HA OPTraHU3MBI

3.3

Abuoruyeckue (GakTophl: CBET, TeMIIepaTypa, BIAXHOCTh. DOTONEepruoIu3M.
[Ipucnocobnenust OpraHU3MOB K JCUCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue puTMbl

3.4

buornueckue ¢aktopbl. Buasl OMOTHUECKUX B3aUMOJCHCTBHUI: KOHKYpPEHIIHS,
XUIIHAYECTBO, TMApPa3sUTU3M, MYTyalau3M, KOMMEHCAIH3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAIN3M, HEUTpaau3M. 3Hau€HHE OWOTHYCCKUX

BSaHMOI[eﬁCTBHfI JJI1 CyII€CTBOBAHHNA OPraHUu3MOB B IIPUPOAHBIX COO6H.[CCTBaX

3.5

DKOJIOru4ecKue XapaKTCPUCTHUKU MOMYyJIAIHUH. OCHOBHBIE IIoKasaTejiimn
nmonyjianuu: 4YUuCJICHHOCTh, IMJIIOTHOCTh, POXAAECMOCTb, CMEPTHOCTb, IMPUPOCT,

MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTH ITONYJSIIUHA U eé peryimdanugd

Coo0111ecTBa U DKOJIOTHYECKAE CUCTEMEI




4.1

CoobmiecTBo opraHu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasd,
NpOCTpaHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-momuHaHThl. CBs3U B

OnoreHo3€e

4.2

Dkonorudeckue cucreMbl (9kocucremsbl). [loHsTHE 00 »SKOcuUcTeMEe U
ouoreoneHo3e. OyHKIMOHATBHBIE KOMITIOHEHTHI JKOCHUCTEMBI: TMPOIYIIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BellecTB U MOTOK DJHEPrUH B
skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU dKOCHCTEeMBI. [IuieBbie nenu u
cetu. OCHOBHBIE TIOKa3aTelIM DSKOCHUCTEMBI: Ouomacca, MPOAYKIHS.
DKOJIOTUYeCKHe TMTUPAMUIBI: TPOAYKIIMH, YHCICHHOCTH, OnoMaccel. CBoiicTBa

9KOCHCTEM: YCTOMYMBOCTh, CAMOpEryJisnus, pazsutue. Cykieccus

4.3

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

AHTpOIIOr€HHbIE ~ 3KOCHCTEMBI.  ATPO’KOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
Bbuonornueckoe u X03HCTBEHHOE 3HAUEHUE arPO3KOCUCTEM M YPOOIKOCHUCTEM.
buopasnoobpa3ue kak ¢axkrop ycrolumBoctu skocucreM. CoxpaHeHue

OMOJIOTUYECKOT0 Pa3HOOOpa3us Ha 3eMIie

4.4

VYuenue B.M. Bepnanckoro o Oumocdepe. I'paHuibl, coctaB U CTPyKTypa
ounocdepsl. XKuoe BeniecTBo u ero pynkuun. OcobeHHoCcTH OMochepsl Kak
r700aTbHOM SKOCHCTEMBI. J[MHaMuuUeckoe paBHOBeCHE W OOpaTHas CBS3b B
onoctepe. KpyroBoporsl BemecTB U OMOr€OXMMHUYECKHE LUKIBI AJIEMEHTOB

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

4.5

YenoseuecTBO B Onocdepe 3emiin. AHTPOIOreHHbIE U3MEHEHHs B Omocdepe.
I'moGanbHBIE KOIOrUYECKHE MPOOIEMBI.
OcHoBa pallMOHAJBHOIO YIPABICHUS MPUPOAHBIMH pECypcCaMH M HUX

ncnobp30BaHue. JlocTrkeHuss OMONIOruK U OXpaHa MPUPOJIbI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

1. buonorusi: 10 kacc: 6a30BbI YPOBEHB: YUSOHUK JIJIST yUAITUXCSI
oOueoOpazoBarenbHbix opranuszanuii / M.H. ITonomapésa, O.A. Kopuunona, T.E.
Jlommnuna ; nox pen. M.H. I[Tonomapésoit. — 5-e us .,

crepeotunt. — M.: Benrtana-I'pad, 2022.—224 c.: u.

2. buonorusi:11 knacc: 6a30BbIil YpOBEHB: YUEOHUK IS yUAITUXCSI
obmeoOpazoBarensHbix opranu3anuii / .H. ITonomapéra, O.A. Kopuunona, T.E.
Jlommnuna ; noxa pea. M.H. ITonomapéroit. — 5-e us .,

crepeotun. — M.: Benrtana-I'pad, 2023.—224 c.: um.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJA

1. buonorus:10 knacc: 6a30BbIi ypoBeHb: MeToudeckoe nocooue/M.H.
ITonomapéra, O.A. Kopuunona, JI.B. Cumonosa; nox pea. M.H. ITonoMmapéBoii.
— M.: Benrana-I'pad, 2022 —112 c.

2. buonorus: 11 knacc: 6a30BbIi ypoBEeHb: MeToAM4eckoe mocooue/N. H.

ITonomapéra, O.A. Kopuunona, JI.B. Cumonosa; oz pea. M.H. ITonomapé€Boid.

— M.: Benrana-I'pad, 2022 —112 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/



[IOKYMEHT MOATMWUCAH 3EKTPOHHOW MOANUCHIO

MYHMUUMWMNAJIbHOE KA3EHHOE OBLUEOEPA30BATE/IbHOE YYPEXXAEHUE 17.03.25 14:42 (MSK) Ceptudukat 98DCE901810397879C01EAB36F51EADC
CPE[1HAA1 OBLLLIEOBPA30BATEJIbHAS LLKOJIA C. CPEAHEMBKUHO

BEPXOLLUMYXEMCKOIO PAVOHA KUPOBCKOW OBJIACTM, MpeaHes PomaH

Bacunbesuy, inpektop




