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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoOHIeNnTyaiabHble mnonoxenus @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€, CoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero obpazoBanus B Poccuiickoit dDepeparuu, a Takke IOJOXKCHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJOBEeUeCKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUEOHOr0 Marepuaia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W IPEIMETHBIM PpE3yJIbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOr0 00pa30BaHMSI.

B nporpamme no 6uosiorun (10—11 knaccel, 6a30BbI YpPOBEHb) peann30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HHUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPAa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpMEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, MPEACTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAaHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpYyXarollel MNpUpoAHON cpeae, aHaliu3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HANPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO O00eCIeueHus



YCIOBUH ISl PEeLICHUsI OJJHOW M3 aKTyalbHBIX 33]a4 MIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEACTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLMUH, CO3TAET
yCIOBUSL  JUIA: IIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJOTMYECKOTO MBILIUIEHHS, IEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaronuxcs. M3ydenne Ouonsoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WUHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpKaHWsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Otb60p coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIONME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 71l (POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3Mm Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«IBOJIOLMS KUBOU NPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss ydueOHOoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCITIOJI30BaTh 3TU 3HAHMS JJIA TPaAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buosorus» Ha 6a3oBOM
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHME OO0YyYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
st (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaau3a JAaHHBIX O NYyTSIX pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WJIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHHS OKPY>KAIOILErO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbBITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEJIOBEKOM YKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOMIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMCHEHHUE MTPUOOPETEHHBIX 3HAHUK U YMEHHUM B MOBCEIHEBHOM JKM3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEILHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE Mep NPO(PHUIaKTUKU
3a00J1eBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHO# o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Ononoruv Ha 6a30BOM YpPOBHE CpeTHET0 00Iero oOpa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJAETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOJOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y pOBHU OpPTaHU3AIUU OMOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEpAJIbHBIX BelIeCTB B kieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHIBHO-
ruapodoOHbIle  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTUU.

HykneunoBesie kucnotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBbIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyiel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHueckas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHKIuu. [{uTomnasma u eé
opranousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIJIETOUHBIH IIEHTP, ILEHTPUOJIM, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOUI0B KIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o00JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBanu, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuogudeckas TabauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocnunTes Oenka», « CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPrUUM B TMOHUMAaHUU
MeTadoum3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BEIIeCTB, BBIJICJICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
I'mukonns. bpoxenue u ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peaknum wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubGocom B
onocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSIT ¥ JKMU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CITM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Crpoenue JHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-anmunkauuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmMHOXkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI Pa3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetkn — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJI€HWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHWPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpouecchl, MPOUCXOIAIINE HA CTagusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecknil CMBICT U
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xese3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMmeT (CIepMaTo30uj, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SUIEKJIEeTOK U crepMaro3ounoB. OIuIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. [loctamOpuonanbHOE pazBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MPAMOE, HempsiMoe (IMUYMHOYHOE). BrmsHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt u cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe U HenmpsiMOe pa3BUTHEY, «l'aMeTOreHe3 y MJIECKOMUTAIOUINUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

OOopynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOTIUTAIOMIETOY, «SIHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopatopHas pabora Ne 4. «/3ydeHue CTPOEHHS TMOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. POk nutonorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHEeTHKUA (TUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAaHOBJICHHbIE ['. Menaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIuHOo00pa3us THOPHUIIOB IIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPE/ICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBaHUIO FeHOB. HapyleHne cueruieHusi reHOB B pe3yJbTare
KPOCCUHITOBEpA.

XpOMOCOMHasi TEOpHUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHus3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI N3BMEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4MHbI MyTauuid. MyTareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJCTBEHHOM MpPeapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBONOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUITMHCKON
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet w cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI U €ro LHUTOr€HETHYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX M 4eJIOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3SMEHUYUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEJEKUUU U JTIOMECTHKAILUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS © MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKLIMM DPACTEHMM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bBiM3KopoacTBEHHOE
CKpelnBaHue — WHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE IIOJIMIUIOUJIOB. JIOCTHMIKEHMS CEINEeKUUU pacTeHUH, >XUBOTHBIX U
MHKPOOPraHU3MOB.

bHoTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganust pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHxeHepus. Kilerounbsle KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXEHHUE PACTECHH.
KJyloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoomembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: kapta «LIeHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéunas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bEeKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHKEHHUS CEJEKIHMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochlku BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3>BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbcTtBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune GayH U GJop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMNpeesaEHHass U3MEHUYHUBOCT,
O0opb0a 3a CyllleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxkpoosBosorus. [lomymsius kak eIMHUIA BUAA U SBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomymsiioHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. PopMbl  IBOMIONUU:  (uUIIeTUYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHre OT HeCHelUaTIu3upPOBaHHBIX MpeakoB. [Iporpeccupyroias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaUm:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BUTHE OpraHMYEcKOTO MUpPa Ha 3emiiey», «3apOabIIIn
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wnmoamantaumm», «OO0mas aereHepanus»,
«/IBmKymne cuibl 3BoJOIMM», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPAaCKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoyuieKuus «PopMbl COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapart «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe Pa0OThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apOXXKACHMHM >KM3HU. HayuyHble THMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickast dpbl. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M TeOJOTMYeCKUX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3InyKs Y€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmui, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblid. HaXxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIUs.

YenoBeuecknue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs)),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckas).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COJIHEUHOM CHCTEMBI», «Pa3BuUTHE
opraHudeckoro wMupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHas CHUCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAaXOAOK  MPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHbOHIA), CIIECTKUA WU
U300pakeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTATKOB PAaCTCHHUH U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyaju3M, KOMMEHCAJIM3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaue€HHE OWMOTHUYECKUMX B3aWUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTUKUA Momysaund. OCHOBHBIE IOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMyuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysus.

JlemoHncTpanum:

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

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausmy», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Ilomcyu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHUIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTeme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, PeAYyIeHThl. KpyroBopoT BEmEeCTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCUCTEMBI. [luimeBbie 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTHI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHo00pa3us Kak OCHOBAa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: «llumeBsie nenm», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKAasT TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHHS] BO3/IyXa M TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3G dexTy, «DaKkTOphI
pPaMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OOmas crpykrypa Oumochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpUpoae».

O6opynoBanue: Mojaelb-anmuKamnus «Tunudable OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIIECTBAY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTAaThl OCBOEHUS mpeaMeTra «bruonorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHHUS, CaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon dexnepaunuu, MpUpoOLIE U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COI[MAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHONIIEHUS K MHEHHUIO OINIMOHEHTOB TMpHU OOCYXKJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]
Ponunoi, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBa;

uaenHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS [EHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHJAAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJI HHIMBUIYAIBHOTO M  KOJUIGKTHBHOTO
0€30I1acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaMm mpodheccCHoHATbHON NesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIIaHbI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN 7St
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHATBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIUICHUS, YKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
IpEeACTaBICHUsT 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaThb PECypCHblE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWUOJOTUYECKUX B3HAHUM B MLEIAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOASAIINX B HEM W3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMsS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJICHHE, MPOILECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEeHHE, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATIBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTrpamMMbl CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTMYECKOTO MBILIICHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas NapaMmeTpbl M KPUTEPUH HUX
JTOCTHXKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUYMA  Pa3HOTO  pOAA, BBIABICHHBIX B  Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IEJI5IM, OIICHUBATh PUCKH TIOCIICACTBUN ACATEIHHOCTH,

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/I€Th HaBBIKAMU YU€OHO-MCCIIET0BATENBCKON U MPOSKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAaHHS, €T0 HWHTEPIpEeTalHH, MPEeoOpa3oBaHUI0 W TPUMEHEHHIO B Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NEATeTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHsS 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIAThH IEJICHAINIPABICHHBIN TOUCK TEepeHOca CPEACTB M CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOITYCKAOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MHGOpMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKaX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3UPOBATh



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXeMbl, Tpa@uKu, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCHH);

pacro3HaBaTh HEBepOAJIbHBIE CpEJCTBa OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IPU pelIeHUH OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXI0T0 WieHA KOJIJICKTHUBA;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIN H
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJETh HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpE3YJIbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0A M APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynapTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenmeTHbIE pe3yNbTaThl OCBOCHHs yueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(pOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIMA:
JKW3Hb, KJIETKa, OpraHu3M, MeTaboiau3Mm (0oOMeH BeEIIeCTB U TMpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBask OpraHu3alis KUBbIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajibHasg JOrMa MOJIEKYJsIpHOM Ouonorun), 3akonbl (I
Mengens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXIY HCCIEIyEMbIMU BEIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3yNbTATOB, MCIOJBb30BAaHHBIX HAYYHBIX NOHSATUH, TEOPHM M 3aKOHOB, YMEHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHUS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJBbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBBSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O ITOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUN
COBpEMEHHOW  Ouojsorun U OMOTEXHOJIOTUHA Uil  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMUsl HAacJeJOBAaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI IICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001ass 6MoIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHoro mpeametra «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, pPEAYIEHThI, Ied MHUTaHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHME MKUBBIX CHUCTEM, NPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYHMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKA CTPOCHUS OMOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, TMEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX IO, COOMI0IEHNS HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
OPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHble OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpakTUYECKue padoThl, COOIIOAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(OPMAIIMU, HAYIHO-IOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIE  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



[Ipoeepsiembie Ha EI'D 1o Ouosiorun TpedboBaHus
K pe3yjabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl
cpesiHero o01iero o0pa3oBaHus.

1. CdopMupoBaHHOCTh 3HAHUKW O MECT€ W POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOMU
KapTUHBI MUpPa, B MO3HAHUM 3aKOHOB MPHUPOJbl U PEIICHUH XU3HEHHO BAXKHBIX
COLIMAJIBHO-ITHYECKUX, YIKOHOMHUYECKHUX, IKOJOTUUECKUX MPOOJIeM 4eIOBEYECTRa,
a TaKXke B PEIICHUU BOMNPOCOB PANMOHAIBHOTO MPUPOAOINOIB30BaHUSA, B
GbopMHUpPOBaHUN IIEHHOCTHOTO OTHOIIEHHUS K TPHUPOJE, OOIIECTBY, YEIOBEKY; O
BKJIaJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX - OMOJIOT0OB B pa3BUTHE OUOJIOTUH

2. Brnanenue cucreMoit 3HaHMII 00 OCHOBHBIX METOJIaX HAYYHOTO IMO3HAHUS,
UCITIOJIb3YEMbIX B OMOJIOTHUYECKUX HCCIIECOBAHUSAX KUBBIX OOBEKTOB M IKOCHUCTEM
(omucanue, W3MEpeHue, MPOBEICHHE HAONIOJEHUI); CHocOo0aMU BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC.

YMeHue BeIIBUTATh TUIIOTE3bI, TPOBEPSATh UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMHU,
dbopmynupysi 1edb HUCCIEAOBaHUSA, aHAJIU3UPOBATh MOJYYEHHBIE PE3yJIbTaThl U
JIeJIaTh BHIBO/IBI.

BbIsiBIIeHHE 3aBUCUMOCTH MEXKAY HCCIEAYEMbIMU BEJIMYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3YJIbTaTOB M (HOPMYIUMPOBAHHE BBHIBOJOB C HCIHOJb30BAaHUEM
Hay4HBIX MTOHATHI, TEOPUN U 3aKOHOB

3. YMeHue BIafeTh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIOIINE OMOJOTHIECKUE TEPMHUHBI U MOHATHS (KM3Hb, KJIETKA, TKaHb,
OpraH, OpraHus3M, BHJ, TMOMYJSLMs, OHKOCHCTEMa, OHuOoIEeH03, Ounocdepa;
MeTaboau3M, TOMEOCTa3, KJICTOYHBIM  HMMYHHUTET, OHOCHMHTE3  OeJKa,
OMOMOJIMMEDHI, JMCKPETHOCTb, caMOpeTyJIsIHNs, CaMOBOCIIPOU3BEICHHUE,
HACJICJICTBEHHOCTh, K3MEHYMBOCTD, YHEPI03aBUCUMOCTD, POCT U Pa3BUTHC);

ouonornyeckue Teopuu: kierouHas teopuss T. IllBamna, M. Illneiinena, P.
BupxoBa; kinoHaibHO-cenekTuBHOro ummyHnutera II. Dpnux, .M. Meunukosa,
XpPOMOCOMHAsi TEOpUsl HaclencTBeHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOrO
cxoactBa K. bapa, sBomonuonnas teopust Y. JlapBuHA, CUHTETHYECKas TEOpUs
ABOJIIONMM, Teopusi aHTpomoreHe3a Y. [lapeuna; Teopus Ouoreonenoza B.H.



CyxkaueBa; yuenue H.W. BaBuioBa o neHTpax MHOTO0oOpa3us M MPOUCXOKIACHHUS
KyJbTypHBIX pacTeHuil, yueHue A.H. CepepuoBa 0 myTaX W HanpaBJICHUAX
sBotonnu, yueHue B.M. Bepnajackoro - o O6umocdepe); 3akoHbl (ea1uHO00pa3us
MIOTOMKOB IIEPBOTO TMOKOJIEHUS, PACIICIUICHUS MPU3HAKOB, HE3aBUCHUMOTO
Hacle0BaHus Npu3HakoB ['. Menaens; cueneHHoro Haciaea0BaHus IPU3HAKOB U
HapyleHus cuersieHuss reHoB T. MopraHa; TOMOJOTMYECKUX pAIOB B
HacieacTBeHHOM n3MeHunBocTy H.M. BaBuiioBa; renernueckoro paBHosecus Jx.
Xapaun u B. BaiiaOepra; 3apogsimeBoro cxojactBa K. bapa; Omorenermyeckuii
3akoH 3. ['ekkens, ®. Mrosepa);

MPUHIHUIBI (YUCTOTHI FAMET, KOMILIEMEHTAPHOCTH);

npaBwia (Muaumyma FO. JIubuxa, 3K0JI0ru4ecKoi mUupaMuibl Yucell, OMoMacchl U
DHEPTUNn);

runote3bl (koanepaTtHoil A.W. Omnapuna, nepsudHoro OynboHa J[x. XoujeliHa,
mukpochep C. Dokca, pudoszuma T. Yek)

4. YMeHue pemath NOMCKOBbIE OMOJIOTUYECKUE 3a/1aui; BBISBISATH MPUUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXKAY HUCCIECIYEMbIMU OWOJOTUYECKUMU OOBEKTAMH,
npolieccaMi U SIBJICHUSAMH; JejiaTh BBIBOJALI M MPOTHO3bI HA OCHOBAHUU
MOJYYEHHBIX PE3YJIbTATOB;

COCTaBJIATb I'CHOTHIIMYCCKHUE CXCMbl CKPCIIMBAHWUA  OJII  Pa3HbIX  THUIIOB
HaCJICAOBAHUA IMIPU3HAKOB Y OPraHu3MOB, COCTABJIATh CXCMBI IIEPEHOCA BCIICCTB U
9HCPI'MU B 9KOCUCTCMAX (HCHI/I IIUTaHUA, IMIICBBIC CeTI/I)

5. YMeHHE yCTaHABIHMBATh B3aMMOCBSI3M MEXIY CTPOCHHEM M (YHKIIHSIMHU:
OpraHOMJIOB, KJIETOK pa3HBIX TKAaHEW, OpraHaMu W CHUCTEMaMH OPraHoOB Y
pacTeHul, KUBOTHBIX M YEJIOBEKAa; MEXIY dTarmaMu OOMEHa BEIIECTB; dTalaMu
KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB; dTallaMH dYMOPUOHATHHOTO
pa3BUTHS; TEHOTUTIOM U (EeHOTHUIOM, (DEHOTUTIOM U (haKTOpaMU CPelbl OOUTAHUS;
MIPOIIECCAaMK  DBOJIIONNN; IBWDIKYIIUMH CHJIAMH aHTPOIIOTEHE3a; KOMITOHEHTaMHU
Pa3IMYHBIX YKOCUCTEM U TIPHUCTIOCOOJICHUSIMU K HUM OpTraHU3MOB

6. YMeEHHE BBIAENATh CYIIECTBEHHBIC PU3HAKH:

CTPOCHMSI BHPYCOB, KJIETOK TMPOKAPUOT M OYKApUOT; OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OMOT€OLIEHO30B, IKOCUCTEM U OHOCHEpHI;
CTPOCHHSI OPTaHOB M CUCTEM OPTaHOB PACTEHUH, KUBOTHBIX, YEIIOBEKA; MPOIIECCOB
KHU3HEJCATSIIbHOCTH, TPOTEKAIONIMX B OPraHU3Max pacTeHHWH, >XUBOTHBIX U



YEeJIOBEKa; OMOJIOTMYECKUX TMPOIECCOB: OOMeHa BemecTB (MeTaboim3M),
UHPOpPMALIMM W TPEBPALICHUS DHEPruM, OpOXKEHHs, aBTOTPOPHOrO U
reTepoOTPOPHOrO TUIOB MUTaHHS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeHo3a,
raMeToreHes3a, 3MOpHOTEHE3a, MOCTIMOPHOHAIBHOTO PA3BUTHS, Pa3MHOKCHHS,
WHIMBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBHS TCHOB,
reTepo3nca; NeHCTBUI HCKYCCTBEHHOTO 0TOOpa, CTAOMIM3HPYIOMIETO, ABHIKYIIIETO
¥ Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA; aJUIOMATPHUECKOTO ¥ CHMITATPUYECKOTO
BHI000pa30BaHus; BIMSHAS JBYDKYIIUX CHJI DBOJIIONMN HAa TeHO(MOH/ ITOMYJISAINH;
IPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejliec OOMTaHHUs, YePEIOBAHMS HAIPABICHHIA
HBOJIIOIMH; KPYTOBOPOTA BEIIECTB U TIOTOKA SHEPTHH B DKOCHCTEMAX

7.  CpopMHPOBAHHOCTb YMEHHMSI BBIJENATH CYIIECTBEHHBIE IPU3HAKK BUPYCOB,
KJIETOK IIPOKAapPHOT U 3yKapHOT; OJHOKIETOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB,
BUJIOB, OMOT€0IIEHO30B U 3KOCHCTEM; OCOOEHHOCTHU MTPOLECCOB OOMEHA BEUIECTB U
OpeBpalleHus SHEPrUM B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 U
HHEPreTUYEeCKOro oOMeHa, XEeMOCHHTE3a, MMTO03a, MeiHo3a, OIUIOA0TBOPEHMS,
pa3BUTHUS M Pa3MHOXKEHUs, HHIMBUYyaTbHOTO Pa3BUTHSI OpraHn3Ma (OHTOTEHE3a),
OOppOBI 32  CYILIECTBOBAHHME, ECTECTBEHHOIO O0TOOpa, BUA000pa30BaHUS,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOWTaHus, BIUSHUS KOMIIOHEHTOB
HKOCHCTEM, AHTPONOTEHHBIX HM3MEHEHHH B 53KOCHCTEMax CBOEH MECTHOCTH,
KpPYroBOpOTa BELIECTB U MPEBPALLEHUS SJHEPTUH B Onochepe

8. YMeHue ucnoiab30BaTh COOTBETCTBYIOLIME apryMEHTbI, OHUOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JOKAa3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII; B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUS; €UHCTBA
YEJIOBEUECKUX pac; HEOOXOAMMOCTH 370pOBOTO 00pa3a >KWU3HH, COXpaHEHUs
pa3HooOpa3usi BUJIOB M IKOCUCTEM KaK YCIOBUS COCYIIECTBOBAHHUS MPUPOIBI U

YeJI0BEYECTBA
9. YMeHHe  KpUTHYECKM  OLEHUBATh  HH(OpManui0  OMOJIOIMYECKOro
CONlEpKaHMs;  MHTEPIPETUPOBATh  STUYECKUE  ACMEKThl  COBPEMEHHBIX

UCCIICIOBAaHUM B  OHWOJIOTHMH, MEAUIMHE, OHOTEXHOJOTUM;, paccMaTpUBaTh
rJI00QJIbHBIE  KOJIOTUYECKHE TPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO
OTHONIEHUIO K HUM COOCTBEHHYIO TTO3HUIIUIO.

[IepedeHb 3JIEMEHTOB COJIEpKAHUA, TPOBEpsieMbIX Ha EI'D
1o OMOJIOTHUH



Kox

[IpoBepsieMblil SJIEMEHT CONEPHKAHUS

buonorus kak HayKa. JKuBbIie cCUCTEMBI U X N3Yy4YCHHUC

1.1

CoBpeMeHHas Ouonorus - KOMIUIEKCHas Hayka. buojormyeckue
HAyKH M U3ydaeMble HMH TpoOieMbl. @DyHIaMEHTAIbHBIC,
MPUKJIATHBIC U TIOUCKOBBIC HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.
3HadeHne Ouosnoruu B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HayyHOW KapTuHbl Mupa. [Ipodeccuu, cBsa3aHHBIE ¢ OHMOIOTHEH.
3HaueHue OWOJIOTMM B MPAKTUYECKOW JEATENBHOCTH YEJIOBEKa:
MEIMIIMHE, CEJIbCKOM  XO3SIICTBE, MPOMBIIIJICHHOCTH, OXpaHe
IPUPOJIBI

1.2

XKusbie cucrembl Kak TpeaMeT usydeHus Ouonoruu. CBoiicTBa
KUBBIX CUCTEM: €IMHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTh U
LEJOCTHOCTb,  CJIIOKHOCTb U YIOPSAJOYEHHOCTH  CTPYKTYPBI,
OTKPBITOCTb, CaMOOpraHu3aLus, CaMOBOCIIPOU3BECHHUE,
pa3apaKUMOCTh, U3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHu3aliy JKUBBIX CHCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIN, IIONYJIALIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OuoreoneHoTnyeckuii), O6uochepusiii. I[Iporeccsl,
IPOUCXOAIINE B KUBBIX cHcTeMaX. OCHOBHBIEC NPU3HAKU KUBOTO.
XKu3Hb Kak popMa CylecTBOBaHUS MaTEPUU

1.3

Meronsl  Ouonormyeckodt Hayku. HaOmogenuwe, u3MepeHue,
JKCIIEPUMEHT, CUCTEMaTu3auus, Meraadanus. [loHsTue o 3aBUCUMOM
M HE3aBUCHUMOM 1iepeMeHHOU. [lnaHupoBanue dSkcrepumeHra.
ITocranoBka u mnposepka runore3. Hyneas runoresa. Ilonsarue
BBIOOPKH U €€ JIOCTOBEPHOCTh. Pa3zOpoc B OMOJIOrMUECKUX JaHHBIX.
OueHka JOCTOBEPHOCTH TIOJYYEHHBIX pe3ynbTartoB. lIpuunHb
HWCKQKEHUS PEe3yJIbTATOB 3KCHEpPUMEHTA. [IOHITHE CTaTUCTUYECKOrO
TecTa

Knerka kak OmoJjiornueckasi cucreMa

2.1

Krnerka - cTpykTypHO-(QyHKIMOHAIbHAS €AUHHIA KUBOTrO. McTopus
oTKpbITUs KieTku. Paboter P. T'yka, A. JleBenryka. Kierounas
teopust (T. IlIBanmn, M. Ilneiinen, P. BupxoB). OcHOBHbIE
MIOJIOKEHUSI COBPEMEHHOMW KJIETOYHON TEOPUHU.

MeTtoapl MOJIGKYJISIPHOM M KIETOYHOW OWOJOTHU: MHKPOCKOIIHS,
xpomarorpadus,  3nekTpodope3, METOJ  MEUEHBIX  aTOMOB,
muddepenumanbHoe HEHTPpUDYrupoBaHne, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUMN COCTaB KJIETKH. Makpo-, MUKPO- u
YIBTPAMUKPOIJIEMEHTEI. Boga W ee poiap Kak pacTBOPHUTES,




peareHra, yyacTHe B CTPYKTYpUPOBAHHM KJIETKH, TETJIOPETYIISLUH.
MuHepanpHble BElIECTBA KIETKH, MX Ouosiornyeckas ponb. Poib
KaTUOHOB U aHHOHOB B KJIETKE.

buonornueckne mnonumepsl. benku. AMHHOKMCIOTHBIA — COCTaB
6enkoB. CTpykTypbl OenkoBoW MoJekyinbl. [lepBuuHas cTpyKTypa
Oenka, menTHIHAS CBSA3b. BTOpuuHas, TpeTHUYHAs, YETBEPTHYHAS
cTtpyktypsl. JleHaryparusa. CpoiictBa OenkoB. Krnaccudukarus
6enkoB. buonornyeckue GyHKINMH OCIKOB.

Yrnesoapl. MoHOCaxapuapl, JOHCAXapUIbl, OJIATOCAXapuabl U
nojaucaxapuapl. OOWMN MjaH CTPOEHUS U  (PU3NKO-XUMHUECKUE
CBOICTBa yriaeBo10B. buonornyeckue GyHKIUN YIIIEBOAOB.

Jlununpl. T'uppodunsHo-ruapodoOHbIle cBoiicTBa. Kiaccuduxanms
munuaoB.  Tpurmuuepuasl, (ochonunuasl, BOCKH, CTEPOMJIBI.
buonoruueckue GYyHKIUM ~ JIUIHIOB. OO0uue CBOICTBa
Ouonoruueckux  MemOpaH -  TEKy4yecTb, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. Ctpoenune HyKI€MHOBBIX
kucnor. Hykmeormapl. Ilpuanun komrmuiementapHoct. [IpaBuio
Yapradda. Crpykrypa JJHK - nBoitHas cnupans. MecToHaxoxaeHUe
n oOuonornueckne Qpynkuuu JAHK. Buast PHK. ®ynkiuu PHK B
KJIETKE.

Crpoenne mosekynsl AT®. Makpo3pruyeckue CBs3U B MOJIEKYJIE
AT®. buonornueckue ¢ynkuuu ATD. BoccraHoBieHHbIE
HNEepEeHOCUnKH, uX pyHnkuuu B kietke. Cexksenuponanue JHK.
CtpykTypHas Ouosorus: OuoxuMuueckue W  OuodusnvecKkue
UCCIIEJIOBAaHUSI ~ COCTaBa M MPOCTPAHCTBEHHOM  CTPYKTYpbI
OMOMOJIEKYIT

2.3

Tunel KIETOK: SyKapuoOTHYECKasi U MpokapuoTudeckasi. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CrpoeHue poKapuoTHYECKON KieTkH. KierouHas cTeHka OakTepuid
u apxe. OCOOCHHOCTH CTPOEHHUS TreTepoTpodHOM M aBTOTpOdHOU
IPOKAPUOTUYECKUX KIETOK. MECTO U pOJIb MPOKApUOT B OMOIIEHO3aX.
Ctpoenne u  (QYHKIIMOHMPOBAHWE JYKAPUOTUYECKON  KIIETKHU.
[Tna3maTruueckas MeMOpaHa (mna3manemma). Crpykrypa
mia3MaTU4eckod  mMeMOpaHbl.  TpaHcmopT — BeIIECTB  4epes
I1a3MaTUYECKYI0 MeMOpaHy: maccuBHBIM (nuddys3us, obnerdyeHHas
mubdy3us), aKTUBHBIM (MEPBUYHBIN M BTOPUYHBIA aAKTUBHBIN
TpaHcropT). Ilomynponuniaemocts MemOpaHbl. PaboTa Harpuii-
KaJINEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (HaroruTos3. IK30IUTO3.
Knerounass crenka. CTpykTypa M (QYHKIMHM KIETOYHOW CTEHKHU
pacTeHui, rpudoB.

[urorutazma. Iluto3one. Ilutockener. JIBMKEHHE LMTOILIA3MBI.




Opranouasl  kjetkd. OnHOMeMOpaHHbIE OpPraHOWAbI  KIIETKH:
supomnaszmaruueckas cetb (OI1C), anmapat ["'onbku, TM30COMBI, UX
cTpoeHue u QyHKIMHU. B3auMocBs3b 0JHOMEMOpaHHBIX OPTaHOUIOB
KJIETKHU. Crpoenne  rpaHyisipHoro  perukyinyma.  Cunrte3
pacTBOpuUMBIX OenkoB. CuHHTE3 KIETOUYHBIX MeMmOpaH. [mamkwuii
(arpanyJIIpHBII) SHOOIUIA3MATUYECKUN peTUKYIyM. CekpeTopHas
¢yukus anmapata [ompmku. TpaHCHOPT BelIECTB B KIETKE.
Bakyonu pacturenbnbix knetok. Knerounsiit cok. Typrop.
IToayaBTOHOMHBIE OPraHOUABI KIETKW: MUTOXOHIPUU, TIJTACTUBI.
Ctpoenne M GYyHKIMM MUTOXOHApUM u muactui. llepBuunsie,
BTOPUYHBIE U CJIOKHBIE MIACTUIBI (DOTOCUHTE3UPYIOMIMX DYKAPHOT.
XJI0pOIUIACThI, XPOMOILIACTHI, JISUKOIUIACTHI BBICIINX PACTEHUM.
HememOpanubie opranouasl kietku CrpoeHue U QyHKUIUU
HEMEMOpaHHBIX OPTaHOMI0B KIeTKU. Pubocomsl. MukpoduaaMeHThI.
Mpieunslie kiaeTku. Mukpotpyoouku. Knerounstit nentp. Ctpoenue
U JBUKEHHE )XKTYTHUKOB U peCHUYEK. MHUKPOTPYOOUKH LMTOILIA3MBI.
lenTpuomns.

Anpo. OOonouka sapa, XpPOMATHH, KapuoIUla3Ma, SAPBIIIKU, HX
ctpoerue U GyHKIUU.  SAgepHbId  OCNIKOBBIH  MaTpPHKC.
[IpocTpaHCTBEHHOE PACTION0KEHHE XPOMOCOM B MHTEP(PA3HOM SpE.
benku xpomaTuHa - THCTOHBI.

Knerounsle BxkimoueHuss. CpaBHUTENIbHAS XapaKTEPUCTHKA KIIETOK
AyKapuoT (pacTUTENbHOM, J)KUBOTHOM, TPUOHO)

2.4

AccUMMWIISILIMS U TUCCUMUWIISLIMS - ABE CTOPOHBI MeTaboau3Ma. Tumsl
oOMEHa BeIeCTB: aBTOTPOPHBIN M TeTepoTpodHbIA. YuacTue
KHCJIOPOJa B OOMEHHBIX IpoLeccax. JHEPreTUYecKoe oOecrneueHne
kieTtku:  npeBpauienue AT® B oOMeHHBIX  Mpolieccax.
DepMEHTAaTUBHBIM XapaKTep peakifil KIETOYHOro MeTaboian3Ma.
depMEeHThI, HUX CTPOCHUE, CBOMCTBA M MEXaHU3M JICHCTBHS.
Kodepmentol.  Otnuuus  GepMEHTOB  OT  HEOPTaHMUYECKHX

KaTamu3aTopoB.  benku-akTuBaToppl M OEIKU-UHTHOUTOPBHI.
3aBUCUMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKIIUN OT Pa3IMYHBIX
(dakTopoB.

IlepBrUYHBI CHHTE3 OPraHUYECKUX BELIECTB B KieTKe. DOTOCUHTES.
Ponb xnopomnactoB B npouecce porocunteza. CBETOBast 1 TEMHOBAS
¢da3pl.  IlpogykTuBHOCTH  (QoTOCHMHTE3a. BnusgHue pazmTu4HBIX
(akTOpOB Ha CKOPOCTH (POTOCHUHTE3A. 3HAUEHHE (POTOCHUHTE3A.
XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpPYOIIME OaKTepuHu, XKeIe300aKTepun, CepoOaKTepuu,
BOJOPOJIHbIE OaKTEpHH. 3HAUYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3Mbl. Bunsl Opoxkenus. [IpoaykTsl OpokeHus u
UX HCIOJIb30BaHUE UYEJIOBEKOM. AHa’pOOHBIE MUKPOOPTraHU3MBI Kak




00BEKTHI OMOTEXHOJIOTUU U BO30OYIUTENIN OOJIC3HEH.

AdpoOHBIE  OpraHW3MBL.  OJTambl  JHEPTETHYECKOTO  OOMEHA.
[lonroroBuTeNnbHBI  dTam.  Inmukommu3 - GECKUCIOPOTHOE
PaCIICTUICHUE TITFOKO3HI.

buonornueckoe OKuCICHWE, WIM KIETOYHOE JbIxaHue. Poib
MUTOXOHJPHA B  Mporeccax  OMOJIOTHYECKOTO  OKHUCIICHUS.
[uxmmueckne peakruu.  OxucoutenbHoe  (pochopunmpoBanue.
[IpeumymecTBa a’poOHOTO TyTH OOMEHAa BEIIECTB  TEPEn
aHa’poOHBIM. DPPEKTUBHOCTH FHEPTETUIECKOTO 0OMEHA

2.5

Peakunmn MatpuuyHoro cunresa. lIpuHIWN KOMIUIEMEHTapHOCTH B
peakuusAxX MaTPUYHOTO CHUHTe3a. Peanmsamus HaciaeaCTBEHHOU
uHpopmanuu. ['eHeTHUECKUN KOJ, €ro CBOMCTBa. TpaHCKpUIIUS -
MAaTpPUYHBIN CHUHTE3 PHK. [TprHIMIIBL TPAHCKPHUIILUHN:
KOMIUIEMEHTAPHOCTh,  AHTUIIAPAIUIENBHOCTh, ACHUMMETPUYHOCTD.
Tpancnsauus u ee stanbl. Ydactue Tpancnopteix PHK B 6nocunrtese
Oenka. YcioBusi Ouocunresa Oenka. KoaupoBaHue aMHHOKHCIIOT.
Ponw pubocom B OnocuHTEe3€e Oenka.

Oprannsanuss T€HOMa Yy IPOKapuOT M 3ykKapuoT. Perymsanus
aKTUBHOCTH I'€HOB y IpokapuoT. I'unore3a onepona (. Kakoo, XK.
Mano). Perymsiuusi oOMEHHBIX IpoLECCOB B KieTke. KiueTouyHbli
rOMeOCTa3s.

Bupycel - HekneTrouHble (OPMBI KM3HU U OOJMIaTHBIE MHapa3uThI.
CrpoeHne TPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBHPYCOB,
OakTeprodaros.

BupycHbie 3a0osieBaHusl 4enoBeKa, XKUBOTHBIX, pacteHuid. CIIN/,
COVID-19, couuanbHble 1 MEAUIUHCKHIE TPOOIEMBI

2.6

Krnerounslii nuki, ero nepuoasl u perymisauus. Uarepdaza u MuTos.
OcobeHHOCTH MpOIECCOB, MpoTeKatommux B uHTtepdasze. [loaroroka
KJIeTKH K JeneHuto. [IpecuHTteTmdyeckuii  (MOCTMUTOTHUYECKUIN),
CUHTETUYECKUN U OCTCUHTETHYECKUI (IPEMUTOTUYECKHI) MEPUObI

uHTEp(a3bl.
Marpuunbii cunte3 JHK-pennmumkamus. Ilpunnuner perumkannn
JIHK: KOMILUIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CHHTE3,

aHTunapamienbHoct. Mexanusm permkannu JIHK. Xpomocowmsr.
Ctpoenue xpomocoMm. TemoMepbl M TeloMepa3a. XPOMOCOMHBIM
Ha0Op KJIETKH - KapuoTHM. JUMJIOWIHBIA W TalUIOWTHBIM HAOOPHI
xpomocoM. ['omonornunsie XpoMocoMsbl. [10J10BbIE XPOMOCOMBI.
Jlenenue kietku - Muto3. CTaguyd MUTO3a U MPOUCXOJSIINE B HUX
npoueccsl. Tumbsl Mmuto3a. Kaproknnes u nutokunes3. buonornueckoe
3HAYEHHE MUTO3a. Peryiasiuuss MHUTOTHYECKOTO IMKJIA KIJIETKH.
[Iporpammupyemas kjieTouHasi TuOesb - aromnTo3.




cDyHKI_II/IOHaJ'II)Ha}I ICHOMHKaA

Opranusm Kak OMOJIOrMYecKas cucreMa

3.1

OnHOKNETOYHBIE, KOJOHHAIbHBIE, MHOTOKJIECTOYHBIE OpPTraHU3Mbl WU
MHOT'OTKaHEBBIE OPraHU3MBI.

@opMbl  pa3sMHOKEHHSI ~ OpPraHM3MOB:  Oecrnosioe  (BKJIOYas
BETETaTUBHOE) M TIOJIOBOE. Buapsl 0ecmoysioro pa3MHOXEHUS:
MOYKOBaHUE, CIIOPYJISIMS, PparMeHTalus, KIOHUPOBAHHUE.

ITomoBoe pasmuoxkeHue. IlonoBble KieTKM, WM TraMeTsl. Menos.
Cragun wmenosza. IloBenenue xpomocoM B Meito3e. KpoccuHrosep.
buonornueckuit cMbICII MEHO03a U MIOJOBOIO mporecca. Menos u ero
MECTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpieBoe passurue. ['amerorenes y *KuBOTHBIX. 1losioBbIe
xeine3bl. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIETOK. CiepMaToreHes
n ooreHe3. CrTpoeHue TNOJOBBIX KJIETOK. OIIONOTBOPEHHE U
AMOpPHOHAJIBHOE PA3BUTHE JKUBOTHBIX. CHOCOOBI OIIOAOTBOPEHUS:
Hapy»XHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTUE OpraHu3mMoB (oHToreHes). Cranuu
AMOpPHOreHe3a )KUBOTHBIX (Ha MpUMeEpe JIATYIIKH). J{poOnenue. Tumsl
IpOOJIEHUS. OcobenHocTtu IpoOIeHUs MJIEKOTTUTAIOIIUX.
3apojbIlieBbie JUCTKUA (TacTpyJisaius). 3akiajKka OpraHOB U TKaHEH
U3  3apOJbIIIEBBIX  JUCTKOB. B3aumHOe  BiMsSHHE  YacTe
Pa3BUBAIOIIETOCS 3apojbliia (IMOpUOHANTBHAS MHIYKIKA). 3aKiajgKa
IJlaHA CTPOEHUSA JKUBOTHOTO KakK pe3yslbTaT HEpPapXUUYECKUX
B3aMMOJICHCTBUII T'eHOB. BiusHue Ha >MOpPHOHAIBLHOE pPa3BUTHE
pasnuyHbBIX (HAKTOPOB OKpyKawImie cpenbl. PocT u  pasBurtue
KUBOTHBIX. [locTomOpuonanbubii Tiepuon. [lpsimoe u Hempsmoe
pazButhe. Pa3Butue ¢ wmeramopdo3oM y O€CMO3BOHOYHBIX H
II03BOHOYHBIX JKMBOTHBIX. DBHOJIOTMUECKOE 3HAYEHUE MPSIMOr0 U
HENPSAMOTO PAa3BUTHS, UX pACIPOCTPaHEHHE B mpupoae. Tumsl pocra
KUBOTHBIX. DakTOphl peryiasuuu pocTa >KUBOTHBIX U 4YeJIOBEKa.
Cranuu nmocT3MOPHOHAIBHOTO Pa3BUTHUSL Y JKUBOTHBIX M YEJIOBEKA.
Ilepuonasl OHTOrEeHE3a YEI0BEKA.

PasmHoxeHne u pazButhe pacteHuil. ['ametodutr u crnopodwur.
Meiio3 B JKM3HEHHOM 1MKiIe pacteHuidl. OOpa3oBaHHE CIOp B
npouecce Menosa. I'amerorene3 y pacteHuil. OIUIOIOTBOPEHHE U
pPa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OILUIOJOTBOPEHHUE Yy
IBETKOBbIX ~ pacTeHuil. OOpa3oBaHME€ M  pa3BUTHE CEMEHHU.
MexaHu3Mbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX

3.2

HCTOpI/Iﬂ CTAHOBJICHUS W PA3BHUTHUA I'CHCTHKH KaK HAYKH. OcHOBHBIC
FeHETUYCCKUE IIOHSITUS U CHUMBOJIbI. [ OMOJIOTHUHEBIC XPOMOCOMEI,
AJUICJIIBHBIC TI'CHBI, AJbTCPHATHUBHBLIC IIPHU3HAKHU, I[OMI/IHaHTHblf/'I u




pCHCCCI/IBHHﬁ I[IPU3HAK, TOMO3UT0Ta, IreTCpo3uroTra, 4YucTas JIHUHUA,
FI/I6pI/II[I)I, I'CHOTHII, (I)GHOTI/IH. OcHOBHBIC MCTOAbI T CHCTUKH:
FI/I6pI/II[OJIOFI/I‘IGCKI/II71, HHTOHOFHHGCKHﬁ, MOHCKYHHPHO-FeHeTI/IIIeCKHfI

3.3

Monorubpunnoe ckpemmBanue. [lepBoiii 3akoH MeHens - 3akoH
eaquHooOpa3usi  THOpUIIOB  TIEPBOTO  ITOKOJICHUS. ITpaBumno
TOMUHUpPOBaHUs. BTopoil 3akoH MeHaenss - 3aKOH pacUICIICHUS
MIPU3HAKOB. [HuTonornueckue OCHOBBI MOHOTHOPHTHOTO
CKpeniuBaHud. [ 'unore3a 4YuCToThl ramer.

AHanu3upymomiee  ckpenBaHue.  [IpOMeXyTOUHBIA — XapakTep
HacinenoBaHus.  PacmieruieHne  NpU3HAKOB  OPU HEMOJHOM
JTOMHUHUPOBaHUM.

HuruOpuaHoe ckpemuBanue. Tpetnil 3akoH MeHzaens - 3aKoH
HE3aBUCHUMOTO HACJIEAOBAaHUS MPU3HAKOB. L[MTOJIOrMYecKre OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.

CuerieHHOe HaclienoBaHue mpusHakoB. PabGoter T. Moprana.
CuernyieHHOE HacJIeIoOBaHWE TEHOB, HAPYIICHHUE CHEIJICHUS MEXIY
reHaMH. XpOMOCOMHasl TEOPUSI HACITICICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHU3M OIPEACICHUSA II0JIa.
AyTOoCOMBI W  TIOJOBBIE  XpOMOCOMBI.  ['oMoraMeTHwlii U
reTepOraMeTHBIN MOJI. | eHeTnYecKas: CTpYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanne mnpu3HAKOB, CHEIUICHHBIX C IIOJIOM. ['€HOTHN Kak
1eyocTHas cucrema. [limeroTponus - MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHBIN ajiienn3M. B3aumoieiicTBUe HeaIeIbHBIX T'eHOB.
KommnementaprHocts. Onmcras. [lomumepus
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B3aumopeiicTBue reHoTumna u cpeisl npu GopMupoBaHUM (HEHOTHIIA.
N3menunBocTh npu3HAKOB. KayecTBEHHBIE UM KOJIWYECTBEHHBIC
MIPU3HAKH. Buasl  M3MeHUYMBOCTH: HEHACJIEICTBEHHAsT W
HACJIEICTBEHHAS.

MoaudukanoHHas U3MEHUYUBOCTb. Ponb cpeasl B (GOpMHpPOBAHUU
MOAU(PUKALMOHHON W3MEHYMBOCTU. Hopma peakuuu mnpu3HaKa.
Bapuauuonnslii psa u BapuauuonHHas kpuBas (B. Horanncen).
CaoiicTBa MO (DHUKATMOHHOW U3MEHYUBOCTH.

I'enotunuueckas  U3MeHUMBOCTh.  (CBOMCTBA  I'€HOTHUIIMYECKOU
M3MEHYUBOCTH. Buner T€HOTUIINYECKOU U3MEHYUBOCTH:
KOMOMHATHUBHAsL, MyTallUOHHAS!.

KomOunaTuBHasS M3MEHYHUBOCTH. Me#03 1 ITOJIOBOM MPOIIecC - OCHOBA
KOMOMHATHBHOMN U3MEHYHMBOCTH. Ponp KOMOMHATUBHON
M3MEHYUBOCTH B CO3JJaHUM T€HETUUYECKOr0 pazHooOpa3us B Mpeaeax
OJIHOTO BU/[A.

MyranuoHHas ~ W3MEHYMBOCTb.  Buael  MyTranui:  T€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. CIOHTaHHBIE W HWHIYUUPOBAaHHBIC




MYTallHH. Snepubie u UTOTIa3MaTUYECKUE MYTalHH.
CoMaruyeckue ¥ TOJOBbIE MyTaluu. [IpUYUMHBI BO3HUKHOBEHUS
MyTauuid. MyTareHsl 1 UX BIUSIHUE HA OPTaHU3MBbl. 3aKOHOMEPHOCTHU
MYTallUOHHOTO  Tpollecca. 3aKOH TOMOJIOTMYECKUX PSJOB B
HacnencTBeHHOM u3meHuuBoctu (H.M. BaBunoB). BuesnepHas
M3MEHYMBOCTh U HACJIEICTBEHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKA. MC)KILYHapO,ZIHaH ImporpamMma HCCIICAOBAHUA
I'CHOMa  4YCJIOBCKaA. MGTOI[BI N3ydCHUA TCHCTUKU  YCJIOBCKA:

reHEeaJIOTHYECKUH, OJIM3HEIIOBBIM, IIMTOr€HETUYECKU,
MOMYJISILIMOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-T€HETHYECKHM.
CoBpemeHHOE ONPEAECITICHUE FCHOTHIIA: ITOJTHOTEHOMHOE

CEKBECHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM 4Hnciie ¢ noMmoupto [11P-
aHainn3a. HacaencTtBeHHble 3a0o0ieBaHMsA denoBeKa. I eHHBIE H
XpOMOCOMHBIE OO0JIE3HM 4YelnoBeKa. boJe3Hn ¢ HaclieICTBEHHOU
MPEIPaACIIONIOKECHHOCTRI0. 3HAYEHUE MEIUIMHCKOM TEeHETUKU B
IpPEAOTBPAIICHUH U JICUCHUHM T€HETHYECKHX 3a00JICBAaHUM YEJIOBEKA.
CTBOJIOBBIC KJIETKH

3.6

JloMecTukanuss W CENEKUMSA.  3apOXKIACHHE  CEICKUUH |
nomectukanuu. Yuenne H.M. BaBunoBa o nieHTpax mpOUCXOXKACHUS
1 MHOT000pa3us KyJbTYpPHBIX pacTeHUU. Posib cenekiuu B co3aHuun
COPTOB PacTEHHUU U MOPOJ KUBOTHBIX. COpT, Mopoaa, mrTaMM. 3aKOH
FOMOJIOTUYECKUX PSAAOB B HACIEICTBEHHOM wu3MeHuuBocTH H.M.
Basuiosa, ero 3HaueHue s CENCKIMOHHON pabOTHI.

Meroabl cenekiMoHHON paboThl. MIcKycCTBEHHBIN 0TOOp: MacCOBBIN
U UHIUBUAYAJIbHBIA.  JTambl  KOMOWHAIIMOHHOM  CEJIEKIIUU.
HcnpiTanue nmpous3BOAMTENCH MO MOTOMCTBY. OTOOpP IO TeHOTHITY C
MOMOIIBI0 OLIEHKH (PeHOTHIa MOTOMCTBA M OTOOp MO TEHOTHUIY C
nomoikio ananu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOM paloThI.
PannanmoHHpIl 1 XUMUYECKAM MYyTareHe3 Kak MCTOYHUK MYTalMi y
KyJbTYpHBIX ¢GopM opraHu3MoB. Vcnonb3oBaHHE T'€HOMHOTO
peaakTupoBaHus U MeTofoB pekoMOuHaHTHBIX JIHK mist nomyuenus
HCXOJHOTO MaTepuaa JJisi CEICKIUH.

[Tomyyenne  mommmuionaoB.  BHyTpuBHmoBas  TUOpUAM3AIAL.
brnuzkopoacTBeHHOE CKpenuBanue, ik nHOpuauHT. HeponcteenHoe
CKpelIMBaHue, WM ayTOpHIUHT. ['eTepo3uc W €ro MPUYHHBIL.
Hcnons3oBaHue rereposuca B CEJICKLINH. OtnanenHas
rubpuam3anus. [IpeogonieHre OecIIoaus MEKBHUIOBBIX THOPHJIOB.
JIoCTHKEHUS CeJIEKIIMU PACTEHHUIN U )KUBOTHBIX

3.7

O6T>€KTBI, HCIIOJIb3YCMbIC B 6I/IOTCXHOHOFI/II/I, - KICTOYHBIC H
TKAHCBBIC  KYJIbTYPbI, @MHUKPOOPraHHU3MBbI, HX XaAPAKTCPHUCTHKA.




TpanuuuonHass  OWOTEXHOJIOTHS:  XjeOoreyeHue,  IMOJyuYeHHUe
KHUCIIOMOJIOUHBIX MPOAYKTOB, BHUHOJAEIWE. MUKpPOOHUOIOTHYECKU
cuHTe3. OOBEKTHl MUKPOOMOJIOTUYECKHUX TeXHOoJIOoTHi. [Ipon3BoacTBO
Oenka, AMHUHOKHCIIOT 151 BUTAMHUHOB. HckyccTBeHHOE
OIUIOJIOTBOPEHUE. PEKOHCTPYKIMA SULEKIECTOK W KIOHHUPOBAHUE
YKABOTHBIX. MEeTO/ TPAaHCIUIAHTALNU SIJEP KIETOK.

XpOMOCOMHAsI ¥ TeHHasl MHXKEHepHs. MICKyCCTBEHHBIN CUHTE3 I'€Ha U
KoHCcTpynpoBanue pekoMmOuHanTHRIX JIHK. Jloctmxkenus wu
MEPCHEKTUBBI XPOMOCOMHOM W T€HHOW WH)KEHEpUU. MeIUIMHCKHE
ounorexHosoruu. Mcrnonb3oBaHrue CTBOIOBBIX KIETOK

Cucrema 1 MHOrooOpas3ue OpraHM4ecKoro Mupa

4.1

buonoruueckoe pazHooOpazue opraHuzMoB. COBpeMEHHasl CHUCTEMa
opranuuyeckoro wmupa. IlpuHnunel knaccudukanuu OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHSI M SKU3HEACATEIBHOCTH OIHOKJIETOYHBIX
opraHu3moB.  bakrtepuu,  apxew,  OJHOKIETOYHbIE  TpPHUOBI,
OHOKJIETOYHBIE BOJOPOCIH, Jpyrue MNpoTUCThl. KosloHnanbHbIE
opraHu3Mbl. J[BHKEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMeOOHJIHOE,
KT'YTUKOBOE, PECHHUYHOE. 3alllUTa y OJHOKJIETOYHBIX OpPTraHU3MOB.
Pa3npaxuMOCTh y OTHOKJIETOYHBIX OPTaHU3MOB. TakCHCBI

4.2

MHoOroxkneTousnsle pacteHus. B3aumMocBsA3p yacTeld MHOTOKJIETOYHOTO
oprann3Ma. TKaHW, OpPraHbl U CUCTEMBI OPTraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak €IuHO€ 1enoe. TkaHu pacTeHuil. Tumbl
pacTUTENbHBIX TKaHEH: oOpa3oBaresibHas, MOKPOBHAS, MPOBOASIIIAS,
OCHOBHasi, MexaHuyeckass. OCOOEHHOCTH CTpPOEHHUs, (QYHKUHMA U
PAacMoJIOKEHUSI TKAHEW B OpraHax pacCTeHUMN

4.3

BereratuBHble W TeHEpaTUBHBIE oOpraHbl pacteHud. @OyHkuun
opranoB u cucrem opraHoB. Kapkac pacrenuil. J[IBuxeHune
MHOTOKJIETOYHBIX PACTEHHI: TpOomM3Mbl W HacTuu. llorymomenwne
BOJIbI, YTJEKUCIOTO ra3a M MHUHEPAIBHBIX BELIECTB PACTCHUSMH.
Jlpixanue pactenuil. Juddys3us razoB uepe3 MOBEPXHOCTh KIETKH.
TpancniopTHbIE cUCTEMBI pacTeHUil. Boiienenue y pacteHuid. 3anmra
y MHOrokJeTouHbIX pacteHuid. Kyrukyna. CpencrtBa macCUBHOM H
XUMHUYECKOM 3anuThl. DUTOHIINIEL.

Paznpaxxumocte M peryssiius y OpraHu3MoB. PasgpaxuMocTs H
peryyisiuus y MHOTOKJIIETOUHBIX pacTeHHU. POCTOBBIE BelleCTBA U UX
3Ha4YeHUE

4.5

MHOTOKJIETOUHBIE ’KUBOTHBIE. BzanmocBsa3e qacTen
MHOT'OKJIETOYHOT'O OpraHu3ma. [KaHW, OpraHbl U CUCTEMBI OPTraHOB




MHOTOKJIETOYHOTO opranuzma. OpraHu3M KakK €JuHOE IEJOE.
I'omeocTas. TkaHu )KMBOTHBIX U YeJIOBEKA. THIIBI )KUBOTHBIX TKAHCH:
SIUTEIHANIbHAS, COCJIMHUTEIbHAS, MBIIIICYHA, HEpBHAa.
OcoOenHoctu cTpoeHMs, (YHKIUH M PACIONOXEHUS TKaHEH B
OpraHax >KMBOTHBIX U YEJIOBEKA

4.6

Opranbl M CUCTEMBI OPTraHOB >KUBOTHbIX. (DYHKIHWH OpPraHOB U
cucteM opraHoB. Onopa Tena oprann3MoB. CKeJNeTbl OJHOKIETOYHBIX
YU MHOTOKJIETOYHBIX YKUBOTHBIX. HapyXHBIII U BHYTPEHHHUI CKEJIET.
CrtpoeHue U TUIBI COETUHEHUS KOCTEH.

JIBI>KEHHE MHOTOKJIETOUHBIX JKMBOTHBIX. [luTaHue >KUBOTHBIX.
[IuTanne MO3BOHOYHBIX >KUBOTHBIX. JIpIXaHHWE >XKMBOTHBIX. KoxHOE
npixanue. JKabepHoe U JIETOYHOE JIbIXaHUE.

JIpIXaHue TO3BOHOYHBIX >KMBOTHBIX. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOCHHS JIETKUX IMO3BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas cucTeMa
yejnoBeka.  MexaHW3M — BEHTWISIUMMA  JIETKUX y OTHI W
MJIEKOMHUTAIOMKX. TpaHCmoOpT BEUIECTB Y OpPraHu3MoB. TpaHcmopt
BEILIECTB Yy JKUBOTHbIX. KpoBEeHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHass ~ cucTeMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIlleHHUsl.  DBOJIOIMOHHBIE  YCJIOXKHEHHUS  CTPOCHUS
KPOBEHOCHOW CHCTEMBI II0O3BOHOYHBIX JKUBOTHBIX. BblaeneHue y
opranu3MoB. Beigenenue y kMBOTHBIX. COKpAaTHTENbHBIE BAKYOJIU.
Opranel BblgeneHus. CBsA3bp NOJIOCTH Telna C KPOBEHOCHOM U
BBIJICTTUTEILHON cucTeMaMu. BeijienieHrne y MO3BOHOUHBIX )KUBOTHBIX.
3ammTa 'y MHOTOKJIETOYHBIX JKMBOTHBIX. IlOKpoBBI H  HX
MPOU3BOJIHbIC. Pa3gpakuMOCTh W peryisiius y OpPraHu3MOB.
PaznpakuMOoCTh Yy  OJHOKJIETOYHBIX  OPraHU3MOB.  TaKCHUCHI.
PaznpakuMOoCTh M peryssiiius y MHOTOKJIETOUHBIX pPacTEHUH.
PocrtoBble BeliecTBa U UX 3HAYCHUE.

HepBHas cuctema u pediekTopHas perysius Yy MHOTOKIETOYHBIX
KUBOTHbIX. HepBHas cucremMma u €€ OTAENbl. DBOJIOLHOHHOE
YCJIO)KHEHUE CTPOCHHSI HEPBHOW CUCTEMBI Y dKUBOTHBIX.

Pa3pabotka anroputMoB W mporpamMm g 3(PQPeKTUBHOMN
byHKIIMOHATBHOU aAHHOTAlUH TE€HOMOB, TPAHCKPUIITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUMN, KUBOTHBIX
U YeJIOBEeKa

OpFaHI/IBM YCJIOBCKA U €0 310POBLC

5.1

Opranbl ¥ cUCTEMBbI OpraHoB ueyioBeka. OTAeNnbl TOJOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Peduexc wu pednektopHas mgyra.
besycnoBHble U yciioBHbIE peduieKchl. ['ymopanpHas perymisius u
JHJIOKPUHHAS  CHCTEMA JKMBOTHBIX M  d4eloBeka. JKemesbl
SHJIOKPDUHHOW CHCTEMBI W HX TOPMOHBI. J[eliCTBUE TOPMOHOB.




B3aumocBsi3b HEpPBHOW MW SHAOKPUHHOM CUCTEM. ['Hmnoranmamo-
runoduszapHas cucrema. Pedmekc wu  peduexkropHas  gyra.
besycnoBHbIe U yCIIOBHBIE pe(IIeKChI

5.2

3amura opraHu3ma oT Oojne3He. MMMyHHas cuctema YesoBeKa.
Knerounsiii W rymopajbHbIA  MMMYHUTET.  BpOKIECHHBINH,
npUOOpEeTeHHBINH crenuduueckuii UMMYHHUTET. Teopus KIOHAIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®.M. bepuer, C. Tonerana).
BocnanutensHple  OTBETHI  OpraHu3MoB. Poib  BpOXIEHHOIO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BAHUI

5.3

KpoBenocHas cuctema u ee opransl. Cep/iie, KpOBEHOCHBIE COCYIbI U
KkpoBb. Kpyru kpoBooOpamienus. Pabora cepaia u ee perynisius
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Jpixanue uvenoBeka. /uddys3us ra3zoB yepe3 MOBEPXHOCTb KIETKHU.
JlpixarenbHas CHUCTEMa 4eJloBeKa. JlpIxarenbHas MOBEPXHOCT.
Perynsus npixanus. JlprxareabHble 00bEMbI

5.5

[InmeBapurenpHas cucremMa 4enoBeka. OTaenbl MUIEBAPUTEIBHOTIO
TpakTta. IlumeBaputenbHpie  Kene3bl.  BHyTpumosiocTHoe W
BHYTPHUKJIETOYHOE ITUILIEBAPEHUE

5.6

IlokpoBel m wux mpousBoaHble. Opranbel BbiaeineHUs. llouxm.
Crpoenue u GpyHKUIMOHUPOBaHUE HEPpoHA. DUIBTPALIMS, CEKPELUS U
0o0paTHOE BCACHIBAHME KAK MEXAHM3MbI Pa0OTHI OPraHOB BbIIEJICHUS.
O6pazoBaHue MOYH Yy YeIOBEKa

5.7

JIBI>KEHHUE YeoBeKa: MblllieuHasi cuctema. CKeJIeTHbIE MBIIIIBI U UX
pabota. CTpoeHUE U TUTIBI COSAMHEHUS KOCTEH

Teopus sBotonnu. PazBuTre )KU3HU HA 3eMJie

6.1

OBomtonmoHHas Teopusa Y. J[apBuHa. [Ipeanockiiku BO3SHUKHOBEHUS
napBuHHM3MAa. JKW3Hb U Hay4yHas nestenbHocTh Y. JlapBuHa.
JIBmkyme cuibl 3BoiouMd BuoB 1o Y. JlapBuHy (BbICOKas
UHTCHCUBHOCTh  Pa3MHOXKEHUS  OPraHUM3MOB,  HACJIEACTBEHHAas
U3MEHYMUBOCTh, OOphOa 3a CYIIECTBOBAaHWE, €CTECTBEHHBIM U
MCKYCCTBEHHBIN OTOOD).

Odopmenne  cunretnueckod  Teopun  dBomoiuu  (CTD).
Heittpansnas Teopus sBomtonuud. CoBpeMEHHasi 3BOJIOIUOHHAS
Ouomnorvs. 3HAYEHHE OHBOIIOIMOHHOW Teopuu B (POpMUpPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Tonynauust Kak 3JIeMEHTapHas eIuHuLa 3BOMoUnHA. COBpEMEHHBIE
METOJIbl OLIEHKM TEHETHYECKOrOo pa3HooOpa3usi U  CTPYKTYpPbI
nomyysinuii. Mi3MeHeHne reHooHaa MOMyJIsAUUN KaK 3JIeMEHTapHOoe




ABOJIIOIIMOHHOE SIBJIEHWE. 3aKOH T'€HETHYEeCKOro paBHOBecus J[x.
Xapnau, B. BaiinOepra.

OneMeHTapHble  (QakTopbl  (ABMXKYIIME  CUJIBI)  SBOJIOLHUU.
Myranuonnsiii npouecc. KomOunaTuBHas u3MEeHUMBOCTH. Jlpeiid
I€HOB - CIy4YallHbl€ HEHAIIPABJIEHHBbIE U3MEHEHHS YacTOT ajliesieil B
monynsanusx.  Oddekr  ocHoBarens.  Mwurparuun.  M3omsius
nomyJsiiuii: reorpadudeckas (MPOCTpaHCTBEHHAs), OMOIOTHYECKast
(penponykTHBHASA).

EctectBennblit 0T0Op - HampaBisomuid GakTop 3Boouun. Oopmbl
€CTECTBEHHOTO otOopa: JIBKYIIAN, CTaOMIIM3UPYIOLIUH,
paspeiBarouii (qu3pynTuBHLIN). [TogoBoit 0oTOOD.
[Ipucnoco61eHHOCTh OPraHU3MOB KaK pPe3yJbTaT MHKPOIBOJIOLUU.
Bo3nukHoBeHHEe mnpucnocoOieHui y opraHu3mMoB. Apomopdossl u
uauoanantauuu. llpumepsl mpucnocoOJeHH y  OpPraHHU3MOB.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BugoobpazoBaHue kak pesynbrar
MUKpO3BoOIIOIMU. V30sisiius - kitoueBor (pakTop BUI000Opa30BaHUS.
I[lytu wu  cmocoObl  BUAOOOpPAa30OBaHUSL: aJIONaTpUYECKOe
(reorpaduueckoe), CUMIaTPUUECKOE (9KOJIOTUYECKOE),
"MruoBeHHoe" (mosdruionau3aIus, rudpuauzanus). JJIUTENbHOCTD
ABOJIIOLIMOHHBIX TPOLIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOIOTMYECKOT0 pa3HOOOpa3usl.

Ponb 3BOMIOLMOHHON OMOJIOTMM B Pa3pabOTKe HAyYHBIX METOJ/IOB
COXpaHeHusi OumopazHooOpazusi. MUKPOIBOIIOLMS U KOIBOIIOLUS
napa3uToB U UX X035ieB. MexaHu3Mbl (POPMUPOBAHUS YCTONUMBOCTH
K aHTUOMOTHKAM M CIIOCOOBI O0PHOBI C HElt

6.3

MeToapl U3ydeHHs] MaKpOIBOMIOIUHU. [laleoHTOIOTHYECKE METOIBI
u3ydeHus: sBosmoruu. llepexomnsie Gopmbl U QuIOreHETHUECKUE
PSZIBI OPTAHU3MOB.

buoreorpapuueckue wmetoasl wu3ydeHus: HdBoionuu. CpaBHEHUE
dbiopel U (QayHpl MaTEPUKOB MU OCTPOBOB. buoreorpaduueckue
obnactu 3emiid. BUIbI-DHIEMUKHU U PETTUKTHI.

OMOPHOJIOTHYECKHUE U CPABHUTEIBHO-MOPQOIOTHUECKHUE METObI
U3YYCHHUS] DBOJIONMH. [ €HEeTHUYEeCKME MEXaHW3Mbl  SBOJIOLUU
OHTOT'CHE3a W TIOSIBJIICHHSI DBOJIFOITMOHHBIX HOBIIECTB. | OMOJIOTUHBIE
¥ aHaAJIOTWYHBIC OpraHbl. PynMMEHTapHbIE OpraHbl W aTaBU3MBL.
MoJeKyIIpHO-TEeHETUYECKHE, OMOXUMHUYCCKHE W MaTEeMaTHYCCKUC
METOJIBI M3YyYCHHsI IBOIIONNU. ['oMosornuHbie reHbl. COBpEeMEHHBIS
METOJIBI TIOCTPOCHUS (UIOTEHETUICCKUX JIEPEBhEB. XPOMOCOMHBIC
MYTAaIM¥ ¥ SBOJIIOINS T€HOMOB.

OO6mme 3akoHOMEpHOCTH (TMpaBwia) sBojonuu. HeobpatuMocTh
ABONIIOIMU. ApnanTuBHas pajuanus. HepaBHOMEPHOCTh TEMIIOB




9BOJIFOITUH

6.4

HayuHnble TUmoTe3bl MPOMCXOKACHUS )KU3HU Ha 3emie. AOUoreHes u
naHcnepmusi. JlOHayyHble TPEACTABICHUS O 3apOKICHUM KU3HU
(kpearmonu3M). ['unoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS >KU3HU U
ee onposepxkenue onbitaMu @. Penu, JI. Cnamtanunanu, JI. [Tacrepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIOT U

OcHOBHBIE dTanbl HEOPraHWYECKOW HBoMonMU. llnaHerapHas
(reonoruyeckasi) dBOJIOLUS. XUMUYECKas BOJIONUSA. AOUOTEHHBIN
CUHTE3 OpraHWYecKUX BelEecTB W3 Heopranuuyeckux. Ombir C.
Mumnepa u I'. FOpu. OOGpa3oBaHue MNOIUMEPOB W3 MOHOMEPOB.
Koaueppatnas rumnoreza A.M. OmnapuHa, rumnore3a NEPBUYHOIO
Oynmbona JIx. Xonpaeitna, reHerudeckas rumote3a [. Memnepa.
Pu6ozumer (T. Yex) u runore3a "mupa PHK" VY. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emin 1 MeTo/bl €€ u3ydeHus. MickomaeMble opraHndeckue
ocrarku. ['eoxpoHonoruas u ee Meroabl. OTHOcUTENbHAsA U
abcoytoTHasE TeoXpoHOJIOTHA. ['eoXpoHoNOruueckas MIKajga: 30HBI,
3pbI, NEPHOJBL, FTOXU.

HauanpHuble »5Tanbel  opranuudeckoil sBomonuu. [losBienue u
ABOJIIOLIUS NIEPBBIX KJIETOK. OBoIOLHS MeTabou3ma.
Bo3nukHOBeHHE TepBbIX HKOcUCTEM. COBpEMEHHbIE MHKPOOHbBIE
OMOTUICHKM KaK aHajor TepBhIX Ha 3emyie  COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHUOTHI.

[Ipoucxoxaenne  dykapuor  (cuMOHMOreHe3).  DBOJIOLIUOHHOE
MIPOUCXOXKJIECHHE BHPYCOB. [IponcxoknaeHue MHOTOKIJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX T'PYINI MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIONMM BbICHIMX pacTeHud. (OCHOBHbIE
apomopdo3sl pacteHuit. Brpixom pactenmii Ha cymy. [losBienue
CIIOPOBBIX PACTEHUN U 3aBO€BaHHE UMM Cyllu. CeMEHHbIE paCTEHUSI.
[IpoucxoxieHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl JBOJIIOLUUM  KUBOTHOTO Mupa. (OCHOBHbIE
apoMopdo3bl KUBOTHBIX. BeHpckas dayna. KemOpuiickuii B3pbIB -
NOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBble XOpPIOBBIE MKUBOTHBIE.
XKuzHb B Bosie. DBoOLMS TO3BOHOUHBIX. [Ipoucxoxaenue ampuouii
u pentwmi. [IpoucxoxaeHne MIIEKONMUTAOIMUX YU OTUL. [IpyuHOMIT
KIo4eBoro  apomopdosza. OcBoeHue  OECIMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTHe %u3HM Ha 3eEMJIE IO ApaM U MEpUoAaM: apxeu, MPoTEPO30H,
najaeo3o0i, Me3030i, KaitHo30i. OOmas xapakTepuCcTHKa KiIMMara U
re0JIOTHYECKUX TMponeccoB. [losiBiIeHHE W paclBET XapaKTEPHBIX
OpraHu3MoB. YTiae00pa3oBaHUE: €ro YCIOBUS U BIUSHUE Ha Ta30BbIN




COCTaB aTMOC(EPBHI.

MaccoBble BBIMUPAHHS - DKOJIOTMUYECKHE KPHU3UCHI MPOILIOrO.
[IpyuriHBl W CJIEACTBUSL MAacCOBBbIX BbiMUpaHUW. COBpEeMEHHBIN
HKOJIOTUYECKUN KPU3HUC, €T0 OCOOECHHOCTH

6.5

Paznenst w  3amaum  aHTpoOmosiorud. MeToAbl  aHTPOIIOJIOTHH.
CraHoBi€HUE TPEICTABICHUNA O MPOUCXOXKICHHHM  YEJIOBEKA.
CoBpeMEHHBIE HAYYHbIE TEOPUU.

CxoncTBO 4yenoBeka ¢ KMBOTHBIMUA. CHCTEMAaTHYECKOE MOJIOKEHUE
yenoBeka. CBUIETENBCTBA CXOJCTBA YEJIOBEKAa C KUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIIOTHIECKUE, IMOPHOTIOTHIECKUE, (PU3HOIOTO-
OonoxuMuyeckue, mopegaeHIeckue. OTIMINS YeI0BEeKa OT KUBOTHBIX.
[IpsMOx0k/€HUE W KOMIUIEKC CBS3aHHBIX C HHUM IPU3HAKOB.
Pa3BuTHE TOTOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CHCTEMBI.
JBrwxymue cuibl ((akTopbl) aHTpONOreHe3a: OHOJOTHYECKUE,
conpasibHble. CoOTHOIIEHHWE  OWMOJOTHYECKUX M COIUAIBHBIX
(bakTOpOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaauMU AHTPONOreHe3a. ABCTPAJIONUTEKH - JIBYHOTHE
npeaku aoacd. YenoBek yMelnblid, NEpBbIE€ WU3TOTOBIECHUS OpPYIAUU
Tpyaa. YemoBeK MpAMOXOIAIINN U IIEPBBIM BBIXO/I JIFOJICHU 32 TIPEIEIIbI
Adpuku.  YenoBexk  redmensOeprckuidi - OOHmME  TPENoOK
HEaHJIEPTaJbCKOTO YEJIOBEKAa U YEJIOBEKa pa3yMHOro. Yenosek
HEAHJEPTAIbCKAN KakK BHJ JIIOAEH XOJIOJHOrO Kinmara. YenoBek
pa3yMHBIM COBPEMEHHOTO THIA, JICHHUCOBCKHUI YEOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npenaenamMu AQpuku.

DOBOJIIOIMA  COBPEMEHHOTO uelioBeka. EcTecTBeHHBI 0TOOp B
MOMYJISIIUAX 4esloBeKa. MyTallMOHHBIA TPOIECC U TMOIUMOPQPU3M.
[lonynauuoHHBIE BOJNHBI, Apeid TreHoB, murpauus u '"sddexr
OCHOBATENsA" B MOMYJISIIIUSAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. Ilomstue o pace. bosbmme pacer:
€BpONeouaHAas (eBpasuiickas), aBCTpPaJIO-HErPOUTHAS
(’xBaTOpHANIbHAS ), MOHTOJIOUIHAS (a3UaTCKO-aMepuKaHCcKas). Bpems
U MyTU PACCEIICHUs YeJIOBEeKa MO IiaHere. EMUHCTBO YelOBEYECKHUX
pac. Haywynass HecocTosTenbHOCTh pacusma. [IpucnocoGieHHOCTH
YEeJIOBEKa K pa3HbIM YCJIOBHSM OKpYXKawollen cpensl. BimsHue
reorpaduueckoi cpenbl u apeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEeKa

DKOCHUCTEMBI B MMpucymue MM 3aKOHOMCPHOCTH

7.1

Paznensl u 3anaun sxonorun. CBA3b SKOJOTUH C IPYTUMU HAYKAMMU.
Metonsl skosnoruu. [loneBble HaOMOAEHUS. OKCIEPUMEHTHl B
SKOJIOTMM: TpUpPOJHBIE U JaboparopHble. MojaenupoBaHue B
JKOJIOTUA. MOHHUTOPHUHT  OKPYXKAKWMIEW  CpeAbl:  JOKAIbHBIN,




pEruoHaIbHBIN U T100abHBIN

7.2

Okosornueckre (aKTOPhl W 3aKOHOMEPHOCTH WX  JCHCTBUA.
Knaccudukanus  sxonoruueckux  (akTopoB:  aOMOTUYECKHE,
OnoTuyeckue, aHTpornoreHHsie. OOIIMEe 3aKOHOMEPHOCTU JACHCTBUS
skosorudeckux gaxropos. [Ipasuno munumyma (K. npenrens, FO.
JInbux). TonepaHTHOCTb. OBPUOMOHTHBIE W  CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue (Qaxtopbl. CBeT Kak 53KOJOrHMYecKuil (axrop.
JleiicTBUE pa3HBIX YYacCTKOB COJHEYHOIO CHEKTpa Ha OpPraHU3MBIL.
DKOJIOTMYECKHE TPYNIbl PACTEHUA M >KMBOTHBIX MO OTHOLIEHUIO K
ceery. CurnanbHas poib cBera. dotonepuoansM. TemiepaTypa Kak
sKojorudyeckuid (Qaxrop. [leficTBue TemIiepaTypbl Ha OpPTraHU3MBI.
[ToliKunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxnocTh kak skojoruyeckuii ¢akrop. [Ipucnocobienus pacrenuii
K HOJJEepKaHUI0 BojaHOro OanaHca. Knmaccugukanus pacteHuil 1o
OTHOLIEHHIO K Boje. [IpucnocoOneHus >KUBOTHBIX K H3MEHEHUIO
BOJHOIO peXUMa.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/AYIIHAs,
MOYBEHHAsi, TJOyOWHHAsl TOJNOYBEHHAs, BHYTPUOPTAaHU3MEHHAS.
OU3UKO-XUMUYECKHUE OCOOEHHOCTU cpejl OOUTaHUs OpPraHUu3MOB.
[Ipucnoco6neHust OpraHu3MoB K JKU3HHU B pa3HbIX Cpeiax.
buonornueckne putMmel. BHemHNE U BHyTpeHHUE PUTMBI. CyTOYHBIE
U roAYHbIe pUTMBI. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM YCIIOBUN KU3HH.

XKusnennsie Qopmbl opraHu3MoB. [loHsiTHE O >XM3HEHHOH (dopme.
XKuszHeHHble pOpMBI pacTEHUM: AEPEBbs, KyCTAPHUKHU, KyCTAPHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (HOPMBI
KUBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH
CTpoeHus U 00pasa KU3HH.

buotnueckue ¢daktopel. Buubl OMOTHYECKHMX B3aWMOJCHCTBUI:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOU03 U ero ¢opmbl. [lapazutusm,
Koomepanus, MyTyajdu3M, KOMMEHcAIu3M  (KBapTHUPAHTCTBO,
HaxJieOHnYecTBO). Herpoduueckue B3ammonelcTBUs (TOMUYECKUE,
dbopuueckue, dbabpuyeckue). 3HayeHue OMOTHYECKUX
B3aUMOJICCTBUI ISl CYIIECTBOBAHHUS OPraHU3MOB B  CpEle
obutanud. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU mnomynauud. [lomymsauus —kax
ouonoruueckas cucrema. Poiib HEOTHOPOAHOCTH Cpe/ibl, (PU3MUECKUX
O0apbepoB M OCOOEHHOCTEH OMOJOTMM BHUIOB B (POPMUPOBAHUU
NPOCTPAHCTBEHHOW CTPYKTYphI MOMysanuid. OCHOBHBIC MOKa3aTelu




MNOMYJISILMU: YHUCJIEHHOCTh, IUJIOTHOCTh, BO3pacTHAas W MOJIOBas
CTPYKTYpa, pOXKIa€MOCTb, HPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTPALUSL.

Oxosioruyeckasi CTpykrypa mnonyisanuu. OIlleHKa YUCIEHHOCTH
nonyJsinuu. /JlnHamMuka nonyssiuu U ee peryisnusa. buotmdeckwmii
MOTCHIMA NOoNyJisiquu. MOJEnupoBaHUE JIWHAMHUKHA IOIYJISLINH.
Kpusble pocra uwncieHHoctr nonyssaiuud. KpuBblie BBDKHWBaHUS.
Perynsinus 4uclIeHHOCTH MOMYJISILMM: POJib (PAKTOPOB, 3aBUCAIIUX U
HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

Ilonstne 00 DSKOJOrMYECKOM HHUIIE Buaa. MecTooOUTaHHUE.
Mnuoromepnas Mojeib dkonorndeckor Humm Jx.M. XarumHCoHA.
Pa3zmepnl skosormyeckoit Humu. [loTeHIMabHAS U pealn30BaHHAs
HUIIIN.

Bun kak cucrema nonyisinuid. Apeansl BUJ0B. Buabl u ux
YKU3HCHHBIC CTpaTeruy. 3aKOHOMEPHOCTH TOBEACHUS W MUTpALMi
YKUBOTHBIX. BHOJIOrMYeCKre NHBA3UU Yy KEPOIHBIX BUJIOB

7.4

Coo0uiectBa opranu3moB. buorieHos u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OHOILIEHO3e. DKOCHCTeMa KaK OTKpbITasi CUCTEMa
(A.JIx. Tencnu). @OyHKIUMOHAIbHBIE OJIOKM OPraHU3MOB B
AKOCUCTEME: MPOJYIIEHThI, KOHCYMEHTHI, peAayleHThl. Tpoduyeckue
ypoBHU. Tpoduueckue uenu u cetu. AOuoTHdeckue OJOKU
skocucTeM. [TouBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEIECTB U
MOTOK HEPTUH B IKOCUCTEME.

OcHOBHBIE MOKa3aTeau »JKOCUCTEMBI. buomacca W mOpoAyKIus.
DKOJIOTUYECKUE TUPaAMU/IbI YK CEN, OMOMACChl U SHEPTHUH.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CYKIIECCHH.
IlepBuuHble W  BTOPUYHBIE CYKIIECCUM M  HUX  HPUYHHBI.
AHTpOIIOTEHHBIE  BO3JCUCTBUS Ha  cykueccuw. KimmMmakcHoe
coobmiecTBo. bropazHooOpasue u MoJHOTa KPYroBOpOTa BEIIECTB -
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Tpuponnsie HKOCHUCTEMBI. AHTpOIIOTE€HHBIE HSKOCHUCTEMBI.
Arposkocucrema. ArponeHos. Paznuuus Mex1y aHTPONIOT€HHBIMU U
IPUPOJHBIMUA SKOCUCTEMAMM.

YpboskocucreMbl.  OCHOBHBIE  KOMIIOHEHTBI  YPOOIKOCHCTEM.
I'oponckas daopa u payna. CuHanTponu3anusi ropoJCKoi (dayHBbI.
buonornueckoe W XO3SIMCTBEHHOE 3HAYEHUE AarpOdKOCUCTEM U
ypOo3kocucTeM.  3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX
B3aUMOJICMICTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc sHepruu W BEHIECTB MEXKIY CMEKHBIMU SKOCHCTEMaMH.
Y CTONYMBOCTh OPraHU3MOB, MOIYJISALHMM M 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOITOIE€HHBIX BO3AEHUCTBUN




7.5

buocdepa - obmermanerapHas 060j04ka 3eMiId, TJI€ CYIIECTBYET
WIM CyLIeCcTBOBaja *u3Hb. Yuenue B.W. Bepuaackoro o 6uocdepe.
O6nactu 6uocdepsl u ee cocras. JKupoe BelecTBo OUOChepsl U €ero
(GYyHKITHH.

3aKOHOMEPHOCTH  cyliecTBoBaHusi  Ouochepsl.  OcoOeHHOCTH
ounocgepsl Kak riao0anbHOM 3KocucTeMBl. [lnHaMIueckoe paBHOBECHE
B Omocdepe. KpyroBopoTsl BEemECTB W OMOTCOXMMHYECKUE ITHKJIIBI
(yrmepona, a3ota). PuTMuaHOCTH sIBIeHH B Onocdepe.

3oHansHOCTE Ouocheprl. [lonstne o Omome. OCHOBHBIE OHOMBI
CYILU: TYHJIpa, XBOMHBIC Jieca, CMEIIaHHbIE M HIUPOKOJIUCTBEHHbIE
Jeca, CTENH, CaBaHHbBI, MyCTHIHU, TPOIUYECKUE JIECA, BHICOKOTOPBA.
Kinumar, pacTuTeNnbHbIN U 5KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa ¥ (YHKIHS KUBBIX CHUCTEM, OIIEHKA HUX PECYpPCHOTrO
MOTEHINAIa U OMOCPEPHBIX QYHKITUN

7.6

DKOJIOTHYECKHE KPU3HUCHI M UX MPUUYMHBEL. Bo3aeiicTBre yemoBeka Ha
ouocdepy. 3arps3HeHue BoO3AymIHOM cpeasl. OxpaHa Bo3ayXxa.
3arpsi3HeHNe BOHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymenue
nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. M3MeHeHne KiinmMara.
AHTpOTIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M >KUBOTHBIA MHUP.
OxpaHa pacTUTEIBHOTO M >KUBOTHOTO Mupa. OCHOBHBIC MPHUHIIUITHI
oxpanbl pupoabl. KpacHeie kaurn. Oco60 oxpaHseMble MPUPOTHBIE
tepputopuu (OOIIT).

Boranndeckue cajpl ¥ 300JI0THYCCKHE MTAPKH.

OCHOBHBIC TPHHIIMIIBI YCTOMYMBOTO pa3BUTHs YeEJIOBEUECTBA U
npuponbl. PalMoHambHOE TPHPOJIONOIL30BAHUE W COXPAHCHHE
OMOJIOTHYECKOT0 pazHOOOpas3ust 3eMiIu




TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommorexka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
JKusnenesteIbHOCTh KIIETKH 6 bubmmorexa LIOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaundecTBO yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOJIOHOHHAS OHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
p PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTUYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
ST LOCTAR § CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTTUCaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Uik METab0JIM3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 hitps//m.cdsoo.ru/863¢7ded
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796¢
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso0o.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — bubnmnoreka [JOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enernika — Hayka o bubnnoreka [JOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 fez.aBHin\[/[oro HaI::J'IL: OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJJOBaHHUE
npu3HakoB. JlaboparopHas pabota
Ne 5 «I3yuenue pe3ynbpraToB bubnnoreka [JOK
26 0.5
MOHOTUOPHUAHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOMpEnapaTax»»
27 I'enernka mona. HacinenoBanue bu6mmorexa [IOK




IMPU3HAKOB, CHUCIICHHBIX C II0JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

)3 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUALMOHHON KPUBO»

HacnencrBenHass ”3AMEHUNBOCTb.

79 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 Teme «HacnencTBeHHOCTE U 1

M3MEHUYUBOCTH OPTaHU3MOB)
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buorexHonorus Kak oTpacib | bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3sBuTHs NpeACTaBICHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 351ieMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMYy KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. Jlaboparopnas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEILHOTO XapaKTepar
g Hanpasnenus u nmytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

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




9 Heob6patumocTs 3BOTIONINH
Ucropus xu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE bubnnorexka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaeca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOrus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. CyKieccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa ¥ 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUA, O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUMN: KHU3Hb, KJIETKA, OPraHu3M; MeTa00m3M (OOMEH BEIIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznaraTb OMONIOrHYECKUE TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIO3HAaHUS B OHOJIOTHH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPU MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MIpeBpaIeHUs] DHEPruu B KIETKe, (OTOCHHTE3a, IMIACTHYECKOTO H
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
GI/IOJIOI‘I/I‘-IGCKI/IX mpouccCcoB u SIBJICHPIP'I, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHHUA B  OKPYXAKIIEH MPUPOAHON  CpEAE;
IIOHMMaHUC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHOJOTMM U OHOTEXHOJOTHM Ui palMOHAIbHOIO

IpUPOAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAHUEC, CUCINJIICHHOC HACJICAOBAHUE, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJIA IMpeacCKasaHus

HacCJICOAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHMBATh M HMHTEPIPETUPOBaTh MH(OpMAIUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyHbIX UCTOYHUKOB (CMMU, HayyHO-NONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbBIE MUCHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast GMONIOrUYeCcKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUEC CHUJIBLI




(paxtopsr) 9BOJIIOLINH, MPUCIIOCOOIEHHOCTD OpraHHU3MOB,
BUZI000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, HKOCUCTEMA,
NOPOXYLUEHTBl,  KOHCYMEHTBI,  PEIYLEHTHI, Hernu  TNUTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TEOpuUs  HBOJIOLMH), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIO3HAHHMS B OHOJIOTHH
(HabmroleHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OWOrCOLEHO30B M  JKOCHCTEM,
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIENSAX oOecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COONIIOIEHUST HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune peumiaTtse 3JIEMCHTAPHBIC OHOJIOrHYEeCKHe 3aaa4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KPUTHUYECKH OLEHMBATh M HMHTEPIPETUPOBATh HH(OpMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuyHO-ONYJsipHbIE MaTepHalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOrHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJISPHO-TEHETHUECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

32

33

34

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

XHUMHYECKHUM COCTaB KICTKH. XHWMHMYECKHUE DJIEMECHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEIIECCTB B KJICTKC. HozmepmaHI/Ie oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
HezameHnMble ¥ 3aMEHUMBIE aMHUHOKHCIOTH. AMMHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
LHeHTp, cyOcTtpaTHas cneuuduynoctb. Kodepmentsl. Burtamuubsl. OTnnums

(l)epMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu003a), aucaxapuabl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIIMN YTII€BOOB.

Jlunmuaer:  TpurMuIepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkimu nunuaoB. CpaBHeHUE

YrijeBO40B, OCIIKOB M JIMIIU0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kucior. Crpoenne u ¢ynknuu JJHK. Crpoenne m ¢ynkuuun PHK. ATO:

CTpoeHue U (PyHKIIUU

3.5

[uronorus — Hayka o kierke. Kiierounas treopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJekyiasl JIHK kak reHernueckwii ammapar, cucTema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJIHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpana, e€ coiicTBa U pyakuuu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOMbI KIIETKHU:
MUTOXOHJpPUH, TuIacTUAbL. [IpoMcXoXkIeHne MHUTOXOHAPHHA W IUIacTUA. Bussl
ractu. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropublii neHTp kieTku. CTpoeHue siapa: sigepHas 000JI0uKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO MpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poiab

(bCpMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTHUU B KIICTKE

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (OTOCHMHTE3a JUIS JKU3HH Ha 3emIe.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3HpYIoIIUe OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

SKA3HU Ha 3emiie

3HepFCTHqCCKHﬁ oOMEH B KIIETKE. Pacmiennnenue BC€IICCTB, BBIACICHHUC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kchopongoe OKHCJICHHEC, WJIHN KJIETOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakuuu matpuunoro cuntes3a. ['enerndeckas nnpopmanus u JJHK. Peanuzanus

reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMyecKuit KOJ U €ero CBOMCTBA.



Tpanckpunuus — marpuunbsiii cunte3 PHK. Tpancnsanus — 6uocunres Genka.

Konuposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropus otkpeitus BupycoB ([I.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura gyenorexka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00ICBaHUI

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAOOp — KapHUOTHIL.
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaun muto3a. [lpomeccel, npoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAYCHUC AJIA CCIICKIIMU

5.3

54

5.5

[TonoBoe pa3MHOXkEHUE, €r0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

["ameTorenes — mpouecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y KUBOTHBIX. IlonoBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, ULEeKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WnnuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonaneHOe pa3Butue. Tumbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB



6.1

6.2

IIpeamer u 3agaun reHetuku. Mcropus pa3Butus reHeTUKH. Bkiag poccUiCKUX
U 3apyOexHBIX YU€HBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMS IPU3HAKOB, ycTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpeuMBaHue. 3aKOH HE3aBHCHUMOTO HACJIEOBaHUS IMPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
cKkpemuBaHue. lcnonp3oBaHuEe — aHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
xpomocombl. ['oMoraMeTrHble M TeTeporamMeTHbie OpraHu3Mbl. HacnempoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJIECICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psii U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE M KayeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKIu. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAasi, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAasi W3MEHYMBOCTh. Kiaccudukaius MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
(akTophl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacieAcTBeHHON n3meHunBocty H.1.

BasuioBa

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBl T'E€HETHKU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [I[P-ananu3a. HacnencTBeHHble 3a00e€BaHUSl YellOBEKa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTuBHble MyTauuu. [IpuHIMIBI 370pOBOTO



o0Opa3a >KU3HU, [WATHOCTUKH, NPOPWIAKTUKM U JICYCHHS T'CHETUYECKUX
Oone3nell. MennKo-reHeTH4eckoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbI CEJIEKIMU. MaccoBblii M WHAWBHIYAIbHBIH OTOOpHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKEHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boaouuu.  [laneoHTosIOTHYECKHE:  MOCIENOBATEIBHOCTD
IIOSABJICHUA BHJIOB B MMaJ€OHTOJIOTHIECKOMN JICTOMMHUCH, TICPEXOAHBIC (1)OpMI)I.
buoreorpaduyeckue: cxonctBo U paznuuue ¢ayH u (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOIMYHbBIC, AaHAJIOTUYHBIE,
pYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJECKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IMyTeH y Bcex

OpraHu3MOB




1.2

1.3

OpomounonHass teopus Y.  [apBuna. [lpennocbuiku  BO3HUKHOBEHUS
TapBUHU3MA. JIBHXKYIIME CHJIBI 3BOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHasT U3MEHYHBOCTb,

00pn0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass teopust »HBomonud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

JBuwkymue cuibl ((GakTopbl) SBOJIIOLMM BUIOB B Mmpupoje. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. llomynsiiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonmii Gaktop
sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OCHOBHBIE (JOPMBI BHI000PA30BAHHUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHad,

KOHBCPI'CHTHAs, I1apaljicIbHasd. H606paTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayyHple TIunoTessl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M HaHclepMus. XUMHUUYECKas
IBOJIIOLIMS.  DKCIIEPUMEHTAIBHOE MOJATBEP)K/ICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXKUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIlCKHiA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIA, TEPMCKUM.
Me3so30iickas 5pa U €€ NepUuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mepuoabl:  MaJeOreHOBBIA,  HEOTCHOBBI,
AHTPONOTEHOBBIM. XapakTepUCTHKa KJIMMAaTa M TE0JIOTUYECKUX IPOLIECCOB.
OcCHOBHBIE 3TaIbl IBOJIIOLUN PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOp¢ o3kl Y
pacTeHMi M JKMBOTHBIX. [losBIEeHWE, pacuBeT W BBIMHUPAHUE TPYII >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB

24

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOPI/IH KaK Hayka. Pa3zButue HpCIlCTaBHCHI/Iﬁ 0

MPOMCXOKACHUHM dYelloBeKa. MeToapl u3ydeHus aHTpororeHesa. CXoOicTBa H




2.5

pa3nuuus yeloBeKa U )KMBOTHBIX. CHCTEeMaTHUeCKOe MOJI0KEHUE YeIOBeKa.
JBmxymme cunbl (hakTopsl) aHTpororene3a. HacnencTBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUM

TPY/la, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: eBpOINeouIHas (eBpaszuiickasi),
HErpo-aBCTpaJIONIHAS (3xBaTOpHAJIbHASA), MOHTOJIOUHAs (a3marcko-
amepukaHckas). YepTbl npucnocoOIeHHOCTH MPEICTaBUTENICH YETOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

Okosorusi Kak Hayka. 3aZjauyd W pazJiesibl KOJOTHMH. MeTolbl 3KOJOTMYECKUX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (aktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abWoTHYecKre, OMOTHYECKUE W aHTPOIOTeHHBbIC. JlelcTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

33

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bumbl OHOTHYECKMX B3aMMOJAEHCTBHA: KOHKYpPEHIIHS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAlIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6IIICCTBaX

OKOJIOTUYECKHE XapaKTCPUCTHKHU MOITYyJIAINHA. OcHOBHEBIC IIOKa3aTCiIn
nomyjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsauus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHJIOBasd,
MPOCTpAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBs3UM B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . Ilomarme 00 »dKocuCTEME H



4.3

6uoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BEeLIECTB U TOTOK 3HEPTUU B DIKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KocucTeMbl. [luileBble LieU U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: OnMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCUCTEM:

YCTOMYUBOCTb, CAMOpETyJIsiius, pazsutue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOTeHHbIE DKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOo3KOCHCTEMBI.
bronorunyeckoe u X034iCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWumBocTH dKocucteM. CoxpaHeHHe

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
r7100aJIbHOM IKOCUCTEMBI. J[MHAMHUYECKOE paBHOBECHE W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azota). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoseuecTBo B Onochepe 3emin. AHTpPOIOTEHHBbIE M3MEHEHHUsT B Ouocdepe.
['mo6anpHBIC YKOJIOTHYECKUE TIPOOIIEMBI.
OcHOBa  paIMOHAJIILHOTO  YIPABJICHUS TMPHUPOJHBIMH  pecypcaMh U  HX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Ton penakuueii [Taceunuka B.B. Axkunonepnoe o6mectBo «3narenbcTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axumonepnoe o61iectBo «l31atenbeTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Ne273-®3 "O06 obpa3oBanuu B Poccuiickoit @enepanuun” ot 29.12.2012

2. KUMBI. ®I'OC. buomorus (10-11 knacc) Coct.H.A. boraganos,
M.BAKO,2024

3. ABT.- cocT. H.I1. OBcsinauKOBa. Perienne 3a1ay no KJI€TOYHOW OMOJIOTHUH:
METOJMYECKNE PEKOMEHAALINHU IO MTOATOTOBKE yYalIUXCs K UTOTOBOW aTTECTAllUU
B popme EI'D no 6uonoruu, Exkatepunoypr, TAOY II1O CO «M1PO»2024

4. ABt.- coct. H.Il. OBcsitHHMKOBA. Pemienue 3aga4d 1mo MUTOJIOTHH:
METONYECKUE PEKOMEHIAINHN IO MOATOTOBKE YUAITUXCSI K UTOTOBOM aTTeCTaIiH
B hopme EI'D mo 6uonoruu, Exarepunoypr, FAOY JIT1O CO «1MP0O»,2024

5. ABT.- coct. H.II. OBCcsinamnKkoBa. Pemenue 3aaa4d o MoJIeKyIsIpHOI OMOJIOTHU:

MCTOJUYCCKHC PCKOMCHIAIINH 110 ITIOATOTOBKE yHallIUXCA K UTOrOBOM aTTeCcTalnu



B ¢popme EI'D no 6uonorun, Exkarepunodypr: TAOY AI1O CO «1P0O»,2024

6. A.I''Mycradun nox pea. npod. B.H. Speiruna buosnorus. J{is BeIMyCKHUKOB
IIKOJI U MOCTYMAIMIMX B BYy3bl: yueOHoe nocooue, M.: KHOPYC,2024

7. Onumenko A.B. buonorus B cxemax u Tadaumax. [{Jis MKOILHUKOB H
abutypuentoB. M3x. 3- e, ucnpasnennoe u nonosaennoe. CI16, OO0 «Buktopus
miocy»,2023

8. buonorus. MeTomuyeckuii )KypHal A yauTenei-ononoros // 3gatenbekuit
nom «IlepBoe cenTsiOpsi»,2023

9. O6mras 6uonorus http://dronisimo.chat.ru/homepage1/ob.htm

10.06mas 6uonorus http://bannikov.narod.ru/index 1.html

11.06mas ouonorusi. YueOnuk 10-11 xmacc
http://botan.cc/uchebnik/biologiya/10/by001/

12. http://school-collection.edu.ru/collection "azera «buonorus» u calt aJs
yaurenen «5 uay Ha ypok OHOIOTHI

13.http://college.ru/biology B momorp yunrento Onosnoruu: o0pazoBaTesIbHbIHI
cait UECOH HI'TIY

14. http://www.eco.nw.ru Best 6uonorusi: HayqyHO-00pa3oBaTEIbHBIN

noprai.

15. A.A. Kapunenko.buosorus EI'D u OI'D. Pazgen "IBontonus opraHuyeckoro

mupa'. Teopus: yaeOHO-METOAMUECKOE MTOCOOUE.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1.OdurmanpHbIi callT Beepoccuiicknx oMMImiat MKOJIbHUKOB (HOPMAaTUBHBIC
JIOKYMEHTBI, TUCTAHIIMOHHBIE OJTUMITAA]IbI, aHAIU3 PE3YJIbTATOB U
pekomenaanuu). http://rsr-olymp.ru/

2. Enunas koyuiekuus nu@poBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

3. ®ectuBainp negarorudeckux uiaen "OTKpeITHIN ypok". Pa3paboTku ypoKoB 10
OunoJsioruu

http://festival.1september.ru/subjects/4/

5. MudopmanmonHo-obpazoBatensHbie pecypchl (PILIUOP)

http://fcior.edu.ru

6. B Mupe ;KMBOTHBIX

http://www.worldofanimals.ru/

7. LlenTp OXpaHbl IUKON IPUPOIBI

http://www .biodiversity.ru/publications/

8. Pa3zgen aiis mro003HATENLHBIX

http://www.wwf.ru/resources

9. OG6m1as 6uomorus

http://dronisimo.chat.ru/homepage1/ob.htm

10. MmroctpupoBaHHAas SHIMKIIONEIUS KUBOTHBIX



http://www filin.vn.ua/

11. Caiit o tuHO3aBpax

http://www.dinosaur.ru/

12. buonoru4yeckuii cioBapb-oH-JIalH
http://bioword.narod.ru/

13. Teopus sBomtonuu http://evolution.powernet.ru/
14. Yapn3 lapeun

http://charles-darwin.narod.ru/

15. Dxonoruueckuii HEHT DKOCUCTEMA
http://www.ecosystema.ru/

16. ’KuBble cymiecTBa: 3JE€KTPOHHAS WILTIOCTPUPOBAHHAS SHIHUKIONEIUS
http://www.livt.net/

17. buonorusi. DNeKTPOHHBIA YUeOHUK
http://www.ebio.ru/index-1.html

18. CoBpeMeHHbIE YPOKU OMOJIOTUN
http://biology-online.ru/

19. NudopmarimoHHO-CITPaBOYHBIN PECypC MO OMOJIOTHH
http://www.cellbiol.ru/

20. JIpeBHHE UCKOTIAEMBbI€ JKUBOTHBIE.
http://www.ancientbeasts.ru/

21. buonoruyeckuii Karajior

http://www.bio-cat.ru/index.php



22. Dunuknonenus ¢Giaopsl u hayHbl
http://faunaflora.ru/39/
23. BioDat - caiiT o xuBO# IpupojIe 1 OMOPa3HO0Opa3un

http://biodat.ru/
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