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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJIOTMU TEOPETUUECKYI0 OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOITUX TEISIX U
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMONOruK, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIECTBOBAHMS UeJOBEUECKOro oOmiecTBa. COTIacHO HA3BAaHHBIM MOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuyeOHOro mnpeamera «buosorusi»y, omnpeaenser o0s3aTeNbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM H  Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEN 00yJarOIINXCS.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNpUpOIHON cpeje.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUHN O
CTPOCHHH JKUBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIOBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaim3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHON HANIPaBIECHHOCTH
yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTrHYECKOrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSAM JUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENBHBIX IPU3HAKAX — YPOBHEBOW OPraHM3allid YU HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e€30macHOro oodpasa
YKU3HH, DKOJOTMYECKOT0 MBILIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAIlMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buosiorus» COCTaBUIM OCHOBY i ONpENENeHUus MOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4arolIuecs: JOJKHbI OCBOMTH 3HAHHUS W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUMU
3aHMMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOMU /1711 pOpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
ABOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpa3we OpraHUYECKOTO MHpPay,
«IBOJIOLMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAaHUM O OUOJIOTMYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOMIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, MOJYYECHHBIX MpPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (OpPMHUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0eHOTUYECKUH ), OMOCEPHBII.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpOXJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B kieTke. l[lommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoenue Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunoctb. KodepmenTsl. ButamuHsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u ¢pyuknuu JHK. Ctpoenne u ¢pynkun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka xak 1nenoctHas >kuBass cuctema. OOmmMe mNpU3HAKUA KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o00J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocuuTes 6enka», « CTpoeHue MOJIEKYJIbI OeTKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue mMosieKyibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqmuTUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHuwe CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OTHUCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHslil. Ponbs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHpoOpManuu B KIETKE. | @HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Koy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIETKn», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. IIpouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTtorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpHUOHANIBHOE  PpPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. TuUIb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pAaCTEHUN», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHleKIeTka MieKonuTarouero», «KapuokuHes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlabopatopHas pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHUPOBaHMWS. 3aKOH PACHICIUICHUS MOPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOJITHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapylieHne cueruieHus reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHUecKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omorametrnsle M reTeporaMeTHbie Opranu3mbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIIUYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHbIE OO0JIE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHepatuBHbIe MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumnbl uyenmoBeka © KUBOTHBIX», «Buuabl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe nmomuHupoBaHuey, «Jlurnbpumnoe ckpemnuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «/3ydeHnue pe3ynbTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30(uiibl HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKJIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIONJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPTIaHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuausamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bEeKTH OWOTexXHOMOTHHY, «KieTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOJOB M KOPHEIJIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS Y.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOOPAaTOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulki BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEpexXOAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpEesEHHAs U3MEHUYMUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallmOHHBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIUO-a AT TAIUH.

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

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHas1, mapauiesbHas. HeoOpaTuMoCcTh BOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaTM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromias
crieruanu3anys. AJanTuBHaAs paguarus.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMYEcKOro Mupa Ha 3emiie», «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsmum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Unmoamantaummn», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuleKus «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYEeCKHEe PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpwl. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarllbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3rOTOBIICHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepTalbCckui, UYenoBek
pazymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe CoaHEUHON cHCTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YelIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTalblld, KPOMAHbOHIIA), CJIENKH WIIU
U300paKeHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJIOTHA. MeTOoabl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAue€HHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISLUU U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpr u cxemsl: kapTa «[Ipuponusie 30Hb1 3eMuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdomorndeckrue 0COOEHHOCTH PaCTEHUHN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkojyoruueckne cucrembl (dkocucteMbl). [loHsTHe 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCHCTEMBI: MPOJIYLIEHTHI,



KOHCYMEHTHBI, PEAYIIEHTh. KpyroBOpoOT BEIMIECTB M MOTOK DHEPTUU B HKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUS B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumesslie nenn», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS HaA IIpUpoAy», «BaxHelmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBIISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril d3dhdexT», «DakTopbl
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B mpUpOAe».

O6opynoBanue: Mojaenb-anmukanus «Tunudable OMOIIEHO3bI», TepOapwuii
«PacturenbHBIe COOOIECTBaY, KOUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit ®enepanmu, n300paK€HUS OXPAHIEMBIX BHJIOB
pPacCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I1IO
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOy4YaloOIMMHUCSA MporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buomnorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHHUS MpeaMeTa «bHOIorus» JOCTUTalOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocsi KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBLHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIECHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTENM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBUSA KUBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

NOHMMAaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAaHHE IICHHOCTH TPaBUJ HHIWBUIYAJTbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3nyHbIM cepam npodhecCHuOHANbHONU AESTENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa 3KOJIOIMYECKHX MpoOJeM M MyTed HuX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKAIOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOUN JIESITETbHOCTH 3KOJIOTHYECKOMN
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAIoIeM MHpPE KaK O €JAUMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEILCKYIO I€SITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydyeOHOro mpeamera «buosmorusy»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHbBIC), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHOM
IPaMOTHOCTH U  COIMAJIBHOM KOMIETEHIMU OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHOM U COLMAJIbHOM ITPAKTHUKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3M C JIPYTUMHU MOHSATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  Pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUIBl JEATEIBHOCTH MO TOIYYCHHIO HOBOTO
3HAHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YU€OHBIX M COITMAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MMOHATUSIMHU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUN PELLCHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TOUCK TMEpeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTd
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE WU, TpeIaraTh OPUTHHAIBHBIC TIOIXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TNYHBIX BUOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PAcTO3HABaHWS W 3aIUTHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JManora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIJISITH IUIAH JCHUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIECHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPEIICHHS NpodsieMbl € YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLEHKU CUTyalllu, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATbh MOTHBBI W apryMEHTBHl APYI'MX IIpM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO F0J1aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIEHUE (PENPOIYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (o0 LeHTpax MHOTooOpasusi u
MPOUCXOKJICHUS KyJIbTYpHbIX pactenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHME  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEeIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJTYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHBIE PU3HAKH BUPYCOB, KJIETOK IPOKApPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOKEHHUS, WHAUBUIAYAJIBHOIO pa3BUTUS  OpraHuns3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO ITOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuanbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJle POCCHUHCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, SBOIOIMS, ABWXKYIIKUE CUIIBI ((PaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHThl, LENu MUTaHu,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpuH (IBOJIIOIMMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX WM3MEHEHHH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1Lenplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKpPYXAaIOLUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 3a7aud, COCTABIISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOIMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh W UHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue Kosun4yecTBo 4acos DJIeKTPOHHBbIE CnHCOK UTOTOBBIX IVIAHMPYEMBbIX Pe3ybTaToB | Cnocod oueHKu
Ne pa3icjioB 1 TEM Kontp | Ipaxr (uudpossbie) ¢ YKa3aHHMEM 3TanoB UX (POPMUPOBAHUA HTOrOBBIX
/' NporpamMmMsbl 0 " o0pa3oBaTejibHbIE IVIAHUPYEMBIX
n Bcero €3yJIbTaTOB
JbHbIE YeCKHe pecypent pesy
padoT | padoThI
bl
c(OpMHUPOBAHHOCTh 3HAaHUH O MeCTe M poJid| YCTHBIH onpoc,
Oouosioruu B CUCTEMC HAay4YHOI'O 3HAHHUS TECTUPOBAHUEC
€CTECTBEHHBIX HAYK, B
Bt LOK (OpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
noiroTeKa o
1 Buosorus kak savka 2 05 HAay4YHOM KapTHUHBI MHMPA U HAYIHOT'O
e https://m.edso0.ru/7f41c292 .

MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ounonoruu, GyHKIIMOHAIILHON TPaMOTHOCTH
Yesi0BeKa JJIsl PeIIeHUs )KU3HEHHBIX 3a/1a4
YMEHHE PacKpbIBaTh COJIEpKaHNe OMOJIOTMYECKHUX | Y CTHBIN OIpocC,
TEPMHHOB U NOHATUM: KU3Hb, KJI€TKa, OpraHu3M, | TECTHPOBAHHE,
MeTabosin3M (0OMEH BEIEeCTB U MPEBpaICHUE TEPMHUHOJIOTMICCKN

5 Kupbie cucrempl u 1 bubnuoreka [JOK SHEPTUH ), TOMEOCTa3 (CaMOPETyIISIu), il JINKTaHT

UX OpraHu3alus https://m.edsoo.ru/7f41c292 | ypoBHEBast OpraHU3aIvs KUBBIX CHCTEM,

CaMOBOCITPOU3BEICHUE (PETTPOTYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BuTHE



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

XUMHUYECKUN COCTaB
U CTPOEHHUE KIIETKU

bu6mmoreka [IOK

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

YMEHUE  HW3JlaraTh  OWOJOTHMYECKHE  TCOPUHU
(kyIeTOYHAS, XPOMOCOMHas, MyTaIOHHas,
[EHTpaJIbHAs JI0TMa

MOJIEKYJIIpHOM Onosorun), 3akonsl (I'. Menaens,
T. Moprana, H. 1. BaBusnosa) u yuerus (o
LEHTPaxX MHOT000pa3us U MPOUCXOXKICHHS
KynbTypHbIX pactenuil H. 1. Basuiosa),
OTIPEICIIATh TPAHUIIBI UX IPUMEHIUMOCTH K )KHBBIM
cucTeMawm;

[IpakTuueckas
paboTa, yCTHBIN
orpoc,
TECTUPOBAHUE

H(HSHGI[CHTCJ’IBHOCTB
KIJICTKH

bubmuoreka [JOK

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

YMEHUE BBIJCIATH CYIICCTBCHHBIC TPU3HAKH
BUPYCOB, KJICTOK IIPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB,
0COOEHHOCTH TTPOLIECCOB: OOMEHA BEIIECTB U
MPEBpAaICHHsI SHEPTHHU B KJIETKE, (POTOCHHTE3A,
TUTACTHYECKOTO U DHEPTEeTHUECKOTO 0OMEHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIUIOI0TBOPEHUS,
Pa3MHOKCHUA, THAWUBUAYAJIbHOI'O Pa3BUTUA
opraHu3Ma (OHTOTeHE3)

VYerHbli onpoc,
TEPMHUHOJIOTHYEC
CKHMH IMKTaHT,
TECTUPOBAHUE

PasmHoxenue u
WHIUBUAYAIBHOE
pa3BuUTHE
OpraHu3MoOB

but6mmoreka [IOK

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

YMCHI/IC BBIACIIATH CYIHGCTBCHHBIG HpI/I3HaKI/I
BUPYCOB, KJIETOK IIPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB,
0COOCHHOCTH MPOIIECCOB: 0OMeHa BEIIEeCTB U
NpeBpaIleHus SHEPTHH B KJIETKE, (POTOCUHTE3a,
TUTACTHYECKOTO U SHEPreTHUECKOTO 0OMEHa,
XEMOCHHTE3a, MUTO03a, ME03a, OTUIOIOTBOPCHUS,
Pa3sMHOXCHUSI, HHIUBUIYyaTbHOTO Pa3BUTHUS
opranusma (OHTOTeHe3)

VeI onpoc,
TECTUPOBAHUE,
IPAKTHYECKAs
pabota



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

YMEHHE PEIIATh JIEMEHTAPHBIE TEHETUUYECKUE YerHbI onpoc,
3aJlaud Ha MOHO- U TUTUOPUIHOE CKpEIIUBaHUE, | TEPMUHOJIOTHYE
Hacnencrsennocts u .
6 ——— 8 15 bubnmoreka [JOK CLEIJICHHOE HACJIEJOBAaHUE, COCTABIISITh CXEMBbI CKHI TUKTaHT,
https://m.edso00.ru/7f41c292 | MOHOTHOPHUTHOTO CKPEUTUBAHMS JIJIsI TECTUPOBAHUE,
OPramisMos Mpe/ICKa3aHus HacIe0BaHUs IPU3HAKOB Y paKTHYecKas
OpraHU3MOB paborta
YMEHUE MPUMEHSTD MMOJTYyUYEHHbIC 3HAHUS JIJIS VYerHbli onpoc,
00BsICHEHUS! OMOJIOTHUECKUX TPOIIECCOB U TECTUPOBAHHUE,
SIBJICHUH, JIJISt IPUHATHS TPAKTUYECKUX PEIICHUN | MpaKTUYecKast
B TTOBCE/IHCBHOM JKH3HHU C IEJTbI0 00SCTICUCHUS pabora
Cenekius 0€301acCHOCTH CBOETO 3/I0POBbSI U 3J0POBBS
7 OpFaHIfIISMOB. OcHoBbI| 3 bubmorera [JOK OKPY>KaOIIMX JHOIeH Cl([)6F;IIOILCHHﬂIIH(I))pM
https://m.edsoo0.ru/7f41c292 ’ .
OMOTEXHOJIOTHH IPaMOTHOTO MTOBEJICHUS B OKPYKAIOIICH
MPUPOIHON cpesie, MOHUMAaHUe HE00XOTUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUN COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOTH JIJIs1 palliOHAILHOTO
MPUPOIONOIB30BAHUS
8 PesepBHOE Bpems 1 bubmorera [JOK
https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO
YACOBIIO 34 4
[TPOT'PAMME
11KJIACC
Ne HaumenoBanue KoJsmyecTBo 4acoB DJIeKTPOHHbIE Cnucoxk UTOroBbIX Cnoco0 oneHku



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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n/n pa3aejioB U TeM
NPOrpamMmbl

OBOJIIOIIMOHHASA
Ouoorus

Bo3aukHOBeHUE
Y pa3BUTHE
>)KA3HH Ha 3eMie

Bcero

Kont
poJibHbBIE
padoThI

IIpakTu
YyecKHue
padoThI

0.5

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

IUVIAHUPYEMBbIX Pe3yJbTAaTOB
€ YKa3aHHMeM ITANo0B UX
¢popmupoBanus

c(OPMHPOBAHHOCTh 3HAHHI O
MECTe U PO OMOJIOTHH B
CHCTEME HayJyHOTO 3HAHUS
€CTECTBEHHBIX HaYK, B
(hopMUpOBaHHH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOH
KapTUHBI MUPA U HAYYHOTO
MHPOBO33PEHUS, O BKJIAJIE
POCCHUICKHX U 3apYOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, GyHKINOHATBEHOM
IPaMOTHOCTH YEJIOBEKA JIJIs
pelIeHrs KU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh
coJiep>kaHue OUOIOTHUECKUX
TEPMHUHOB U TIOHATUHN: BUJI,
MOMYJISIHS, TeHO(OHT,
IBOJTIOTIHS, TBUKYIITUE CHITBI
(dakTOopsI) HBONTIOINH,
MPUCTIOCOOJIEHHOCTh
OpPTaHHU3MOB,
BHUI000pa30BaHUE,
IKOJIOTHYECKHe (haKTOPBI,
9KOCUCTEMA, IPOAYIIEHTHI,

HTOIr0OBbIX

NJIAHUPYeMBbIX
pe3yJabTaToB

VYcrHblii onpoc,
TECTHUPOBaHUE,
paKTHYecKas
paborta

YeTHBI onpoc,
TECTUPOBAHUE,
IIPAKTHYECKAs
pabota



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

KOHCYMEHTBI, PETYIICHTHI,
LIENU MUTAHUA, IKOJIOTUYEeCKast
nupamuia, OuoreoneHos,
ouocdepa;

YMEHHE U3Jarathb
OHOoJIOTHYECKHE TEOPUN
(3BoronIMOHHAsA Teopus Y.
JlapBruHa, CHHTETHYECKAs
TEOpUsl IBOJIIOLINN ), 3aKOHBI U
3aKOHOMEPHOCTH
(3apogsimeBoro cxoacTtsa K.
M. bapa, yepenoBanus
TJIaBHBIX HAIpaBJICHUN U
nyteit 3Bosiroruu A. H.
CeBep110Ba, YYSHHS O
o6uocdepe B. 1.
Bepnanckoro), onpenensite
TPaHUIIBI UX TIPUMEHUMOCTH K
KUBBIM CHCTEMAM;

yMEHHE BIaJEeTh METOIaMU
Hay4YHOTO ITO3HAHUS B
Ouosorun: HaOIIOACHNE U
OTIMCaHUE )KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHHUIA,
OpraHu3aIys 1 MpoBeeHNE
OMOJIOTHYECKOTO
IKCIIEPUMEHTA, BBIIBIYKEHUE
TUIOTE3bl, BHISBICHUE
3aBUCUMOCTH MEXKIY
HCCIIeTyeMbIMU BETMUNHAMH,




3

Opranusmel 1
OKpY’Karoras
cpena

bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

00BSICHEHUE TTOTYYEHHBIX
pe3yJIbTaToB,
HCIOJIb30BaHHBIX HAYYHBIX
MOHSITUH, TEOPUI U 3aKOHOB,
YMEHHE JIeJIaTh BbIBOJIbI HA
OCHOBaHUU TIOTYYCHHBIX
pE3yIIbTATOB;

YMEHHE CO3/aBaTh
COOCTBEHHBIC TUCEMEHHBIC U
YCTHBIE COOOIICHMS, 00001Iast
OHMOJIOTUYECKYI0 HH(OPMALIUIO
13 HECKOJIbKUX UCTOUYHUKOB,
IPaMOTHO UCHOJIb30BaTh
MOHSTUHHBIN anmapar
Ouosorum.

YMEHHE PacKpbIBaTh
coJiep>kaHue OMOIOTHUECKUX
TEPMHUHOB U TIOHATUMN: BUJI,

MO YJIALNS, TeHODOH/I,
IBOJTFOTIHS, TBUKYIITUE CHITBI
(dakTOopsI) HBONTIOINH,
MIPUCTIOCOOJIEHHOCTh
OpPTraHHU3MOB,
BHUI000pa30BaHUE,
IKOJIOTHYECKHe (haKTOPHI,
9KOCUCTEMA, IPOAYIICHTHI,
KOHCYMEHTBI, PSTYIICHTHI,
LIETTH [TUTAHMSI, SKOJIOTHYCCKas
nupamMuia, OMOTeoIeHo3,

YeTHBI onpoc,
TECTUPOBAHHUE,
pakTUYecKast
pabora,
TEPMHHOJIOTUYECKU I
JTUKTaHT



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

ouocdepa;

YMEHHE U3JIaraTh 3aKOHbI U
3aKOHOMEPHOCTH
(3apogsimeBoro cxoacTna K.
M. bapa, uepenoBanus
TJIABHBIX HAIPaBJICHUN U
nytei sBosronu A. H.
Cesep110Ba, YUeHUS O
ouocdepe B. 1.
Bepnanckoro), onpenensite
IPaHULbI UX TPUMEHUMOCTHU K
KUBBIM CUCTEMAM;

yYMEHHE BIaJEeTh METOIaMU
HAy4YHOTO IO3HAHUS B
Ouosoruu: HaOIIOACHHUE U
OIMCAHUE )KUBBIX CHCTEM,
MPOLIECCOB U SIBJICHHUIA,
OpTaHH3aIHs U IPOBEICHUE
OHOJIOTUYECKOTO
IKCIIEPUMEHTA, BHIIBIYKEHUE
TUIOTE3bl, BHISIBICHUE
3aBUCHUMOCTH MEXY
HCCIIeTyeMbIMU BETHUNHAMH,
00BsICHEHHUE MOTYYEHHBIX
pE3yIIbTaTOB,
HCIOJIb30BAHHBIX HAYYHBIX
MOHSTUHI, TEOPUM U 3aKOHOB,
YMEHHE JIeNIaTh BHIBOJIBI HA
OCHOBaHUU TOTYYEHHBIX
PE3yIbTATOB;




YMEHUE BBIICIATD
CYLIECTBEHHbBIC IPU3HAKU
CTpOEHHS OUOJIIOTHYECKUX
00BEKTOB: BUOB, MOMYJISLIHA,
MIPOYLIEHTOB, KOHCYMEHTOB,
pPEeIayLIEHTOB, OMOTEOIEHO30B 1
DKOCHUCTEM, OCOOEHHOCTH
MPOLECCOB: HACIEACTBEHHOMN
M3MEHYUBOCTH,
€CTECTBEHHOTO 0TOOpa,
BUJI000pa30BaHus,
MIPUCTIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS
9KOJIOTHYECKUX (aKTOPOB Ha
OpraHU3MBbI, TIEpeHOCa
BEIIECTB U MTOTOKA YHEPTUU B
9KOCHUCTEMAaX, aHTPOITOTCHHBIX
W3MEHEHUH B 3KOCUCTEMAaX
CBOEM MECTHOCTH,
KPYroBOpOTa BEIIECTB U
OMOT€OXMMHYECKUX ITHKJIOB B
ouocdepe;

yMEHUE TPUMEHSTh
TOJTyYEHHBIC 3HAHUS IS
00BSACHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBICHUH, IS
MIPUHSATHS TPAKTUYECKUX
pELLIEHUH B IOBCEAHEBHOMU
KU3HU C IEeTBI0 00eCTIeYeHUs
0€30MacCHOCTH CBOETO




3JI0POBBSI U 37I0POBbS
OKpY>KaroIlMX JIIOACH,
cOOJTI0ICHUSI HOPM
IPaMOTHOT'O MTOBE/ICHHUS B
OKpY>Karolle mpupoIHOM
cpele, IOHUMaHue
HE00X0AUMOCTH
HCMOJIb30BAHUS JOCTUKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISt
paloOHaIbLHOIO
MIPUPOJAONONB30BAHUS;
YMEHHE peliaTh
JJIeMEHTapHbIe
OHMOJIOrMYeCcKHe 3a/1auH,
COCTaBJISITh CXEMBI ITEpEHOCa
BEIICCTB U YHEPTUU B
9KOCHCTEMaX (LIeTIH MUTaHMUs);
YMEHHE BBITIOHATH
nabopaTopHbIe U
MpaKTU4eCKHe paboThl,
coOIOAaTh MpaBuiIa MpH
pabote ¢ y4eOHBIM U
1a00paTOPHBIM
o0opynoBaHUEM;

YMEHHE KPUTHICCKU
OIICHHUBATh U
WHTEPIPETUPOBATH
uH(pOpMaIHIo
OHMOJIOTUYECKOTO COJIePIKaHus,
BKJIFOYAIOIYIO




TICEB/IOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB
(cpeacTBa MaccoBoif
nH(popMaLuu, HAy4HO-
MOMYJISIPHBIE MaTEePHAIbI),
paccMaTpuBath ri100aabHbIC
9KOJIOTMYECKHE TPOOIIEMBI
COBPEMEHHOCTH,
(hopMHPOBATH 110 OTHOIICHUIO
K HUM COOCTBEHHYIO
MO3UIIHIO;

yYMEHHE CO3/1aBaTh
COOCTBEHHbIEC MTUCHMEHHBIE U
YCTHBIE cOOOIIeHMsI, 000011as
Ouosornyeckyro HH(popMaIuio
13 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCTIOJB30BaTh
MIOHATUHHBIN anmnapar
6uosioruu.

Coo01miecTBa 1
JKOJIOTUYECKUE
CHUCTEMBI

but6mmorekxa [IOK
https://m.edsoo.ru/7f41cc74

YMEHHE PacKphIBATh
coJiepKaHue OMOJIOTUUECKUX
TepMI/IHOB n HOHS[TI/II\/JIZ BH,
MOMYJISIHS, TeHO(OHT,
9KOCUCTEMA, TPOAYIIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI,
LIENX TUTaHUs, DKOIOTHYECKAs
nupamMuia, OMOTeoIeHO3,
ouocdepa;

YMGHI/IG BBIACISATH

VeI onpoc,
TECTUPOBAHUE,
IpaKTHYeCcKast
paborTa,
TEPMHHOJIOTMYECKHUM
JUKTaHT



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

CYILIECTBEHHbBIE MTPU3HAKU
CTpOEHHS OUOJIIOTHYECKUX
00BEKTOB: BUOB, MOMYJISLIHA,
MIPOYLIEHTOB, KOHCYMEHTOB,
pEeAYLEHTOB, OMOTeOLEHO30B U
DKOCHUCTEM, OCOOEHHOCTH
MPOLECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH,
€CTECTBEHHOT'O 0TOOpa,
BUJI000pa30BaHUs,
MPUCTIOCOOJICHHOCTH
OpPTaHU3MOB, IEHCTBUS
9KOJIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBbI, IEpeHoca
BEIIECTB U MTOTOKA YHEPTUU B
9KOCHUCTEMAX, aHTPOIIOTCHHBIX
U3MEHEHHUN B DKOCHUCTEMAaxX
CBOEHM MECTHOCTH,
KPYroBOpOTa BEIIECTB U
OMOT€OXMMHYECKUX ITHKJIOB B
ouocdepe;

MMOHMMAaHUe He0OX0TUMOCTH
HMCHOJIB30BaHMS JOCTIKEHUMN
COBPEMEHHOM OUOIOTUY IS
panoHaIBHOTO
MIPUPOJIOTIONE30BAHUS;
YMEHUE pelaTh
3J€MEHTapHbIE
OHMOJIOTUYECKHE 3a/1a4H,
COCTAaBJISITh CXEMbI IEPEHOCA




BEIIECTB U YHEPTUU B
JKocHUcTeMax (IIeNy MTUTaHuUs);
YMEHHE BHITIOJIHATh
nabopaTopHbIE U
MpaKTU4ecKe paboThl,
paccMaTpuBath ri100aabHbIC
9KOJIOTMYECKHE TPOOIIEMBI
COBPEMEHHOCTH,
(hopMHPOBATH 110 OTHOIICHUIO
K HUM COOCTBEHHYIO
MO3UIIHIO;

yYMEHHE CO3/1aBaTh
COOCTBEHHbIEC MTUCHMEHHBIE U
YCTHBIE cOOOIIeHMsI, 000011as
Ouosornyeckyro HH(popMaIuio
13 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCTIOJB30BaTh
MIOHATUHHBIN anmnapar
6uosioruu.

PesepBHoe

BpeMs
OBILEE
KOJIMYECTBO
YACOB I10
[NPOTPAMME

34

2.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bcero Koutpoaenbie  Ipakruieckue u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoisiornyeckue cucremsl, MpoLECChl 1 bubnuorexa [JOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 paborta Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 VYraesoanl. JIumumsl 1 bubmmorexa LIOK

https://m.eds00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropust 1 METObI U3y4EHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1esoctHas xuBast
crucrema
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabora Ne 2
«I/IsyquHe CTPOCHUSI KIIETOK Bubnuoreka LHOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOTpEnapaTax U ux
OITHCaHHE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmorexa [IOK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo0.ru/863e796e
bu6mmoreka [IOK
17 Tpascasnus — Guocnres benka https://m.edso0.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0I0TBOPEHHE.
JlaGopaTtopHnast padora Ne 4 bubnmnoreka [JOK

21 0.5
«M3y4yeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTrika — Hayka o bubnnorexa [HOK
HACJIE€OCTBEHHOCTHU U N3MEHUYNBOCTHU https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 npr3HaKoB. MoHOTHOpHTHOE bubmorexa [JOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBAaHUE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUS bubmmorexa [JOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenneHHOe HaclleJJOBaHHE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIUBAaHUS Y TIPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTaxy»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

HUsmenunBocth. HenacnencrseHuas
M3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapHUAIMOHHON KPUBO»
HacnencrBeHnHass "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanM3 MyTanyil y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Teneritica uenosexa L https://m.edso00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMme «HacencTBeHHOCTD | 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus kax Hayka i mpouece L https://m.edso00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edso0o.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBuoKyIIre cuibl (3JeMeHTapHbIe 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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



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

HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ n3ydeHus
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U JKHBOTHOTO MHUDA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunoreka [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O600IIEHHE 10
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

bubmuoreka [JOK

22 PAGTCHITL 13 Pastbix Meet 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buoruieckie daxTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT mI0THOCTH 0.5
MOMYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuorexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMU/IBI. bubmmorera [TOK
N https://m.edso0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emiu 1
33 CocyuiecTBoOBaHUE MPUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U DKOJIOTUMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

ChopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUISl pEIleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJIEpKaHHE OHOJOTUYECKMX TEPMHUHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznaratb OMOJIOrHYECKHUE TEOPUU (KJIETOUHAsl, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOXKICHHS KYITbTYPHBIX
pactenuii H.M. BaBusosa), onpenenars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYMeHue BIageTh METOJaMH HAyYHOTO TIO3HaHUS B OHOJOTUH
(HaOnroZieHNe M OMMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3aisi W TMpOBEJeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX Pe3yIbTaToB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKM BUPYCOB, KIETOK
IpOKapuoT MW ISYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BENMIECTB U
MpEeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, WHAUBUAYAJIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOI0/IEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HGOGXOI[I/IMOCTI/I HUCII0JIb30BaHUA l[OCTI/DKeHI/If/'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUE, CLCIIJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsL MMpEaACKasaHusAa

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C Y4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTHYECKOI0 CO/IEPKaHMs, BKIIOYAIOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepUabl);
STUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MTHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB H

TIOHSITHI: BUJ, HOMMYJISIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKHE dakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojbieBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BiIafeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHHEe W OINMCAHME YKUBBIX CHUCTEM, IPOIIECCOB W SIBJICHUMU;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHA, TCOPHH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IIPpU3HAKH CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  IKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOIMUECKHUX (DaKTOPOB Ha OpraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COONIOICHUS HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HECPTHUU B SKOCUCTCMAX (I_[CHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPAKTUUYeCKue paboThl,
cobmogath mpaBwia Npu pabore ¢ y4yeOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS

13 pa3iauyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 buonorus kak Hayka
11 buonorusi — Hayka o xuBoil mpuposne. Ponp Guonornu B (hOpMUPOBAaHMM COBPEMEHHOW HaydyHOW KapTWHbBI Mupa. Cucrema
' OMOJIOTUYECKUX HAYK
12 MeTtoapl MO3HAHUS KUBOKH HPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, ONMCaHHWEe, U3MEpPEHHE, KIacCU(PHUKAIHS, MOJSINPOBAaHHE,
cTaTucTHyeckast 00paboTKa JaHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
2.1 JXKusble cucreMbl (0MOCUCTEMBI) KakK ITpeIMeT u3ydeHus ouonoruu. CBoiicTBa GMocucTeM U UX pasHooOpasue
59 YpoBHU oOpraHuzanuu OWOCUCTEM: MOJEKYISIPHO-TEHETUYECKUM, KJIETOYHBIN, OpPraHW3MEHHBIM, TMOMYJSIIIHOHHO-BUIOBOM,
HKOCHUCTEMHBIH, OHochepHbIi
3 XUMUYECKUH COCTaB U CTPOECHUE KIIETKU
31 XUMUYECKUN COCTaB KJIETKU. XMMHYECKHE JJIEMEHTBHI: MaKpOJIEMEHThbI, MUKPO3JIEMEHThl. Bona U MuHepaibHbIE BELIECTBA.
' @OyHKIMM BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [lognepikanne ocMoTrueckoro 6anaHca
benku. CoctaB u crpoeHue OenkoB. AMHUHOKHMCIOTBI — MOHOMEphI OeiakoB. HezamMeHHMble M 3aMEHHMBbIE aMHHOKHUCIIOTBHI.
39 AMUHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOM MOJIEKYINbI (MepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS

CTpYKTypa). XuMHUYecKue cBoiicTBa 6enkoB. buonornueckue GyHKmum 6€IKoB.

(DCpMCHTLI — OHOJIOTHYECKHE KaTaJiIn3aTOpPhI. CTpOCHI/Ie (bepMeHTa: AKTUBHBIN HCHTP, CY6CTpaTHa${ CHCI_II/I(I)I/I‘-IHOCTB.




Kodepmentsl. Buramunsl. OTinuust epMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB

YrneBoabl: MOHOCaxapusl (TIIFOK03a, prubo3a U Ae30KCupru0o03a), Tucaxapuisl (caxaposa, JIAKT03a) U MoJMcaxapuiasl (Kpaxmal,

TJIMKOTEH, LEeJUTI0103a). bruonorndeckne GyHKIUU YTIEBO/IOB.

33 Junuapl: TpUraMuepuasl, crepouabl, (ochomunuasl. I'mapodunsHO-TUAPOPOOHBIE cBOMcTBa. bHonornueckue GyHKIUH
munuaoB. CpaBHEHUE YII€BOJIOB, OEIKOB U JIMIUA0B KaK UCTOYHHUKOB SHEPTUU
3.4 Hyxnennoseie kucnotel: JIHK m PHK. Hykineotuasr — mMoHOMephl HYKIEHMHOBBIX KucioT. Ctpoenue m (ynkmum JJHK.
' Crpoenne u pynkuun PHK. AT®: crpoenune u pyHkumn
3.5 [uTtonorus — Hayka o kietke. Kinerounast reopus. MeTo bl H3y4eHUSs KIETOK
36 Knerka kak nenoctHas >kxuBas cucrema. OOuMe NpU3HAKU KJIETOK: 3aMKHYTas HapyxHas meMmOpana, moiekynsl JIHK kak
' TeHETHYECKUH armapar, CHCTeMa CHHTe3a Oelka
37 Turb! KI€TOK: dyKaproTHUYECKas ¥ Mpokapuotndeckas. OCOOCHHOCTH CTPOCHHUS MPOKAPHOTHYECKOW KileTKu. KiterouHast cTeHka
' OakTepuii. CTpoeHue 3yKapruoTHIecKoi KiieTki. OCHOBHBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOUN KIICTKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAIMKC, NX QyHKIuH. [1na3marndeckas meMOpana, €€ CBOWCTBA
¢yakumu. Iuronnasma u e€ opranouasl. O1HOMEMOpaHHBIE OPraHOMBI KIETKHU: 3HAoIIa3Marudeckas cets (DIIC), ammapar
3.8 I'onbxu, snm3ocoMsel. IlomyaBTOHOMHBIE OpPraHOMIBI KJIETKM: MUTOXOHAPHUH, IUTacTUAbL. IIpoucxokneHne MHUTOXOHAPUM U
wiactu. Buael mnactun. HememOpaHHbBIe OpraHOM/IbI KJIETKH: pHOOCOMBI, KJIETOUHBIH IIEHTpP, PECHUYKH, KI'YTUKUA. DyHKIUU
OpraHouJI0B KJIETKHU. BkirtoueHust
3.9 SAnpo — perynsTopHbiii HeHTp KiIeTKu. CTpoeHue sipa: siiepHasi 000J04YKa, KaproIia3zMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI
3.10 TpaHcmopT BEIIECTB B KIIETKE
4 KuzHenesTenbHOCTh KIETKH
OOMeH BemiecTB, WK MeTa00INU3M. ACCUMIIIALNS (TUIACTUUECKU OOMEH) M ITUCCUMMIISIIMS (dHEepreTudeckuil oOMeH) — JBe
4.1 CTOPOHBI €MHOro mporecca MetabonuszMa. Tumbl oOMeHa BemlecTB: aBTOTPOGHBIA U rereporpodHbid. Porns (epmenToB B

oOmeHe BCIICCTB U NPCBPALICHUN SHCPIr'UU B KIICTKE




4.2

4.3

dorocunTe3. CBeroBas U TeMHOBas ¢asbl gorocuHTe3a. Peaknuu dortocuHTe3a. DPPEeKTUBHOCTh (POTOCHHTE3a. 3HAYCHHE
doTocuHTe3a I KU3HU Ha 3emiie. BiusHue ycinoBuil cpelibl Ha (POTOCHHTE3 M CIOCOOBI MOBBIMICHUS €0 MPOIYKTHBHOCTH Y
KYJbTYPHBIX PaCTCHHUH.

XeMocuHTe3. XeMOCHHTE3UpYole OaKTepui. 3HAUYCHHE XeMOCUHTE3a JUIsl )KU3HU Ha 3eMiie
DOHepreTudecknii oOMeH B KkieTke. PacrieniieHue BelIecTB, BbIAEICHHE W aKKyMYJIHUPOBAaHHUE JHEPTUU B KIETKE. JTambl
sHepreTrdeckoro obmeHa. [nmukomm3. bpoxkenune um ero Buabl. KucimopomHoe OKHCICHHE, WM KIECTOYHOE JBIXaHHUE.

D PEeKTUBHOCTD IHEPTETHISCKOTO OOMEHA

4.4

4.5

Peaknuum marpuunoro cunte3a. I'enermueckas mHpopmanus u JIHK. Peanmuzamust renetmueckold mH(pOpMAMu B KIETKE.
I'enetnueckuil kox u ero cpoicta. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres Genka. Koguposanue

aMUHOKHCIIOT. Posib prbocom B OMocuHTE3e Oelika

Heknetounsie ¢opmbl xu3uu — Bupycbl. Mctopus otkpeitus BupycoB (/.M. WBanoBckumii). OCOOEHHOCTH CTpOEHHUS U
KU3HEIEeATeIbHOCTU BUPYCOB. bakrepuodaru. bone3nu pacreHuil, )KUBOTHBIX U UEIOBEKa, BhI3bIBaEMble BHpycamu. Bupyc

ummyHoedunmrta yenoseka (B1UY) — Bozoyaurens CI1M/a. [Ipodunaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHU

PasMHOkXeHME 1 HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KrneTounslii 1uKi, WM AKU3HEHHBIN UK KiaeTku. MaTepdasza u mutos. [Ipoueccsl, npoTekatoniye B uutepdase. Pernmukanus —
peakmus matpuunoro cunre3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIN HAOOp — KapuOTHIL. JIUTUIOWIHBIN U TarjIouIHbIN
XpOMOCOMHbIE Ha0ophl. XpoMaTuabl. LluTonornyeckrie OCHOBBI Pa3MHOKEHUS U MHAWBUYAIIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenne xnetkn — Muto3. Craguu murosa. IIponeccsl, mpoucxoaiye Ha pa3HbIX CTaJAMSIX MUTO3a. bHOIIOrMUecKuil CMBICIT

MHTO3a
q)OpMLI Pa3MHOKCHHA OPTaHU3MOB: 0eCITI0JI0€ U TI0JIOBOE. Buast oecmonoro Pa3MHOKCHUA: ACJTICHUC HAJIBOC, TIOYKOBAHUEC OJHO-
U MHOT'OKJICTOYHBIX, cn0p006pa3013aHHe, BEIrCTaTUBHOC PA3MHOXKCHHC. I/ICKyCCTBeHHoe KJIOHUPOBAHUE OPraHu3MoOB, €ro

3HAYCHUEC I CCICKIINU

5.3

ITonoBsoe Pa3MHOKCHHUE, €TI0 OTIINYUA OT Oecmoioro.




Metios. Craguu meio3a. [Iponeccel, nmpoucxosmnme Ha craausax Menosa. [loBenenne xpomocom B Meiiose. Kpoccunrosep.

Buonornueckunii cMBICT U 3HaUYeHUE Meiio3a

5.4

5.5

6.1

I"ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [107I0BBIE jkeJe3bl: CEeMEHHUKH U SMYHUKUA. OOpazoBaHue
U pa3BUTHE IOJIOBBIX KJIETOK — ramer (CnepMaTo30uj, SHWLEKIEeTKa) — crepMaroreHe3 M ooreHe3d. OCOOEHHOCTH CTPOEHUS

ﬂﬁHCKHeTOK " CIICPMATO30MJ0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHC3

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOPHOHAIBHOE pa3BHTHE (IMOpPHOTEHE3). DTalbl dMOPUOHATIBLHOTO Pa3BUTHS Yy
MMO3BOHOYHBIX )KHBOTHBIX: APOOJICHHE, TaCTPYISAIHUs, opranorenes. [loctaMOproHanbHOE pa3BUTHE. THITHI TOCTIMOPHOHATBHOTO
pa3BHUTHUS: TpsIMOe, HempsMoe (JIMYUHOYHOE). BimsiHMe cpensl HAa pa3BUTHE OPTaHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOXJIEHHBIC YPOJICTBA.

Poctun Pa3BUTHEC paCTeHHﬁ. Onrorenes IBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHU, CTA/IUU PA3BUTHA
HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

Hpe,[[MeT K 3aJa4d I'CHCTHKU. I/ICTOpI/IH Pa3BUTHA I'CHCTUKU. Bxknan pOCCHﬁCKHX u SaPY6e)KHBIX y‘IéHbIX B Pa3BUTHUC I'CHCTUKMU.
MeTtoapl TE€HETUKH (FI/I6pI/II[0J'IOI‘I/I‘leCKI/II71, HHTOFeHeTquCKHﬁ, MOJ'IeKy.]'IHpHO'FCHCTquCKHﬁ). OCHOBHBIE T'€HETHYECKHE

noHsaTuA. I eHeTHdUecKas CHUMBOJIMKA, UCIIOJIB3yEeMasd B CXEMax CerHII/IBaHI/If/'I

6.2

3aKOHOMEPHOCTH Hacle[OBaHUs MPHU3HAKOB, YycTaHoBleHHble [. MenngeneM. MoHoruOpunHoe ckpenBaHue. 3aKkoH
eanHo00pa3us THOPUIOB MepBOTO MokoJieHus. [IpaBuno qoMuHMpPOBaHUs. 3aKOH pacIIEIICHUsI MPU3HAKOB. | UITOTE3a YMCTOTHI
ramert. [lonHOe ¥ HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpeuBaHue. 3aKOH HE3aBHCHMOIO HAaCIeIOBaHUS MpH3HAKOB. lluToreHeTnueckne OCHOBBI AUTUOPUTHOTO
CKpelIuBaHus. AHaAIM3UpYIOIIee cKkpemuBanue. Mcnonb3oBanne aHaTU3UPYIONIETO CKPEIIUBAHUS ISl OTMPE/ICTICHUsI TEHOTHUIIA

ocobu

6.3

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerjieHHOMY HaclieIoBaHUIO TeHOB. HapyieHue crenieHus
TEHOB B PE3yJIbTaTe KPOCCHHTOBEPA. XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHE KapThI.
I'enetnka mona. XpoMOCOMHOE OIpesesieHue moja. AyTOCOMbI M MOJOBbIE XPOMOCOMBI. ['OMOTraMeTHble U reTeporaMeTHbIE

OpraHHu3MBlI. HacnenoBanue IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM




6.4

6.5

N3menunBoCTh. BUibl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcCJeACTBeHHAs. Poiib cpeibl B HEHACIEICTBEHHON U3M €HUUBOCTH.
XapakTeprucTuka MOAN(PUKAIMOHHON N3MEHYMBOCTU. BapuanrionHslii psa 1 BapuanuonHas kpuBas. Hopma peakiuu npusHaka.

KomnyecTBeHHBIE M KAYECTBESHHEIC IIPpHU3HAKHU 1 UX HOpMaA pC€aKIuu. CsoiicTBa MOHH(bHKaHHOHHOﬁ HU3MCHYHNBOCTH

HacnencrBenHast, wim reHoTUNHUYeckas, n3MeH4nBocTh. KoMOMHaTHBHAsE M3MEHUMBOCTh. Meio3 U M0JI0BOM ITpoLecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. MyTaliMoHHasi n3MeHYMBOCTb. Kiaccuukanus MyTanuii: TeHHbIe XPOMOCOMHBIE, F€HOMHBIE.
Yacrora u npuyuHbl MyTanuil. MyrareHHsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSI0B B HACIEACTBEHHON m3MeHunBoctu H.U.

BasuiioBa

6.6

7.1

7.2

I'enetnka dyenmoBeka. Kapmorun denoBeka. OCHOBHBIE METOABI TCHETHKM YENOBEKA: T€HEATOTHYECKUH, OJIM3HEIOBBIMH,
UTOTEHETHYECKUM, OMOXUMHUYECKUN, MOJEKYIsApHO-TeHeTHueckuil. COBpEeMEHHOE OIpe/ielieHHe T'eHOTUIIA: MOJTHOTEHOMHOE
CEeKBEHHUPOBAaHUE, TCHOTUIIHPOBaHKE, B TOM uucie ¢ nomolnbto [11[P-ananuza. HacnenctBeHHbie 3a0071€BaHUS YeJIOBEKa: T€HHBIE
Oose3Hn, OOJNIE3HM C HACIEACTBEHHON NPEIpacIoiIOKEHHOCTBIO, XpOMOCOMHBIE Oosie3Hn. ComMaThdeckue W TeHepaTUBHBIC
Mytanud. [IpuHIUIBL 3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(DHIAKTUKHA ¥ JICUCHHUS] TEHETUYCCKUX OoJie3Hel. Meauko-
FEHETUYECKOE KOHCYJIbTHPOBAHHUE. 3HAYCHUE MEJUUMHCKOW TE€HETUKH B MPEAOTBPALICHUU U JICYEHUH T'€HETHYECKUX

3a00JIeBaHUN YeI0BeKa
CGHGKHI/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

CGJ'IGKI_[I/IH KaK HayKa U IIponecc. 3ap0>i<z[eHHe celnekuuu U goMmectukanusa. Yuenue H.M. BaBumora o HOCHTpaxX MPOUCXOXKICHUA

1 MHOT000pa3usl KyJIbTYpHBIX pacTeHUH. LIeHTpbl MpouCX0XKIeHNs JOMAIIHUX )KUBOTHBIX. CopT, Mopoja, MTaMM

CoBpeMeHHbIE METOJbl CeNeKIUU. MacCOBBI M WHIUBUAYATbHBIM OTOOPHI B CENEKIUU PACTEHHH M KUBOTHBIX. OIeHKa
IKCcTepbepa. bu3kopoacTBEHHOE CKpelnuBanue — HHOpuAuHT. Ynctas auaus. CkpelrBaHue YUCTHIX JIMHHUKN. ['eTepo3uc, wim
rubpunHas cwia. HepojcTBenHoe ckpemuBanue — aytOpuauur. OtnanéHHas rubpuausanus u e€ ycrexu. MCcKyccTBEHHBIN

MYTAarceHes U NOJTYUCHUC MOJUIIONI0B. I[OCTI/I)KCHI/DI CCIICKIIMHN paCTCHHﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buorexHonorus kak oTpacib Mpou3BoAcTBA. ['eHHas umHkeHepus. Otamnbl co3nanus pexomOuHanTHoW JIHK u TpaHcreHHbIX
opranu3moB. Knerounas nnkenepus. Kiierounele KynbTypbl. MUKpOKIOHaIbHOE pa3MHOKEHUE pacTeHuil. KioHupoBanue

BBICOKOITPOAYKTHUBHBIX CEIbCKOXO03IHCTBEHHBIX OpraHu3MoOB. OKOJIOTHYECKHE U DTHYCCKHUE HpO6JI€MBI. I'MO — reneruuecku




11 KIIACC

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

Kon

11

1.2

13

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

DBOIOIMOHHAs OHOJIOTHS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CuzerenbcTBa 3BodIONUH. [laneoHTonornueckue: mociue0BaTeIbHOCTh MOSBICHUS BUIOB B MAJI€OHTOIOTUYECKON JIETOIHCH,
nepexoaHbie popmbl. broreorpaduyeckue: cXoACcTBO U paziauune hayH u GIop MAaTCPUKOB U OCTPOBOB. DMOPHOIIOTHUYECKHUE:
CXOZCTBA U Pa3inyus SMOPUOHOB Pa3HbIX BUJOB MO3BOHOYHbBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHbIE,
PYAUMCHTAPHBIC OpPraHbl, aTaABU3MBI. MOJIGKy.]I?IpHO-6I/IOXI/IMI/I‘~I€CKI/IGI CXOACTBO MEXaHM3MOB HACJICACTBCHHOCTH M OCHOBHBIX
MeTa0OJINYECKUX MyTel Y BCEX OPraHU3MOB

OpomrormonHas Teopust Y. Jlapeuna. IIpeanochbulki BO3SHHKHOBEHMSI JapBHUHHM3MA. JIBMXKYIHME CHUJIBI IBOJIOLUU BUIOB IO
HapBuHy (M30BITOYHOE pa3MHOKEHHE TIPU OTPAaHMYCHHOCTH pECypCOB, HEONpenelnéHHas W3MEHYHBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

Cunrernueckast Teopus sBomonuu (CTD) u ocHOBHBIE €€ monokeHus. MukposBomtonus. [lomymsiius kak eAMHHUIIA BUOA U

9BOJJIIOIINH

14

JBuwxymue cuibl ((akTopbl) SBOJIOLUMU BUIOB B MpUpoje. MyTalMOHHBIN Mpolecc U KOMOMHATHBHAs H3MEHYHBOCTb.
[TonmynsmonHble BOJMHBI U Apeii¢ reHoB. M3omsuus u murpanus. EctecTBeHHBIH 0TOOp — HAanpaBIAOUMHA (HAKTOP IBOJIOLHH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IprucnocoOaeHHOCTh OPraHM3MOB Kak pe3yibTaT 3BOMIONMU. IlpuMmepsl mpucnocobieHuil y opraHu3smMoB. ApoMop(o3bl U




1.5

UMoaAanTaIuu.
Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (pOpMBI BUI000pa30BaHus: reorpaduyeckoe, IKOJI0rHuecKoe

MaKpOBBOJ'IIOHI/Iﬂ. (DOpMBI OBOJIFOIIUHN: (bI/IJ'ICTI/ILICCKaH, JUBCPICHTHAasdA, KOHBCPICHTHAasd, IIapallJICIIbHasA. H606paTI/IMOCTB

9BOJJIOINH

2.1

Bo3uuknoBeHue u Pa3BUTHC )KU3HU Ha 3emie

HOHay‘lHBIe MNpEACTABICHUA O 3apOXACHHUMN >KU3HHU. HaquLIe TUIOTE3bl BO3HUKHOBEHHS JKM3HM Ha 3emie: aOHoreHes M
IMaHCIICpMUA. XuMu4decKass SBOJIIOIHSL. 3KCHCpI/IMCHTaJII)HOC IMOATBCPIKACHUC XUMHYCCKOM »Bomronuu. HadanbpHBIE >Tambl
OMOJIOrHYECKOM sBoJIroIMM. I'unoresa PHK-MI/Ipa HCpBHe KIJIICTKM W HUX OBOJIFOLHUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'DYIII XUBBIX

OpraHu3MoOB

2.2

2.3

2.4

PazButue xu3nm Ha 3emie mo spam u nepuoaam. Karapxeil. Apxelickas u npoTeposoickas spbl. [laneo3oiickas spa u eé
MePHUObl: KeMOPUIMCKHM, OPAOBUKCKUMN, CUITYPUICKUMN, NEBOHCKUIN, KaMEHHOYTOJbHBIN, MepMcKkuil. Me3o3olickas 3pa u eé
IIEPUOJIBI: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaitno3oiickas 3pa 1 €€ nepro/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOMOTE€HOBBIN. XapakTEPUCTHUKA KJIMMaTa U Ie0JIOrMYeCKUX
npoueccoB. OCHOBHBIE ATanbl 3BOJIOLMU PACTUTENBHOIO M JKUBOTHOTO MHpa. ApoMOpdo3bl y pacTeHUH M KUBOTHBIX.
[losiBneHue, pacBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHue 3BOTOLNHA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB

DBOJIIOLMS YeIOBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mpencTaBiIeHUN O MPOUCXOXKACHHM YelloBeKa. MeToabl U3ydeHHs
aHTponoreHe3a. CXoCTBa U pa3nyusl YeJI0BEKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNE YETIOBEKA.

JBwxyue cuibl (pakropsl) aHTponorenesa. HaciaencTBeHHas M3MEHUYHMBOCTb U €CTeCTBEHHbIN 0TO0p. OOIIecTBeHHbIH 00pa3

YKWU3HH, U3TOTOBJIEHUE OPYIUN TPY1a, MBIIUICHHUE, PEYb

2.5

OcHoBHBIC CTauu W BCTBU 3BOJIIOOUUN YCJIOBCKA: aBCTPAJIOIIUTCKU, Yenosek YMGHBIﬁ, Yenosek HpﬂMOXOI[SIIJ.IHﬁ, Yenopek

HeaHaepTanbckuil, YenoBek pazymublii. Haxoaku ncKOmaeMbIX OCTaHKOB, BpEMs CYILIECTBOBaHUS, 00J1acTh pacHpOCTpaHEHUs,




00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OpyIus

Yenoseueckue pacbl. OCHOBHBIE OOJBIINME pachl: €BpPONEOUAHAs (€BpasuiicKas), HErpo-aBCTpajouHas (SPKBATOpHUAJIbHAs),

2.6 MOHIOJIOUHAsA (a3MaTCKO-aMepUKaHCKasi). UepThl NPUCIOCOOJIEHHOCTH NPEICTaBUTENIEH 4YeNOBEYECKHMX pac K YCIOBUSAM
CyllecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma
3 OpraHu3Mmbl U OKpy’Karolias cpeaa
a1 OKoJlorus Kak Hayka. 3a/laud ¥ pas3zesbl 3KOJIOrMU. MeTobl SKOJOIrMYECKUX HCCIeI0BaHUNH. DKOJOIMUECKOe MUPOBO33PEHHE.
' Cpenpl 00MTaHHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3TyIITHAS, IOYBEHHAsI, BHYTPHOPTaHU3MEHHAsI
> Okonorndeckue Qaxtopbl. Kiaccmpukamus skomorudeckux (akTopoB: aOWOTHYECKHE, OMOTHYECKHE W aHTPONOTCHHEIE.
' JlelicTBUE 3KOJIOTNYECKUX (PAKTOPOB HA OPraHU3MBI
23 AbuoTtnueckue (akTopel: cBeT, Temmeparypa, BiaxHocTb. Poromepuoausm. IlpucnocobieHus OpraHu3MoB K JI€HCTBHIO
' abnoTtnyecknx GaxTopoB. bruojgormueckue puTMEeI
buotnueckne ¢dakropel. Buasl OMOTHYECKMX B3aWMOJIEHCTBHNA: KOHKYPEHIWS, XWUIIHWYECTBO, MAPa3HTU3M, MYTYyalH3M,
3.4 KOMMEHCAINU3M (HaxJ1eOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEHTpanu3M. 3HaYeHHe OMOTHYECKHX B3aUMOJCHCTBUN s
CYIIECTBOBAHUS OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX
35 DKOJIOTHYECKHE XapaKTEePUCTUKH MOomysiuuyd. OCHOBHBIE MOKAa3aTeNd MOMYJSALMM: YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb,
' CMEPTHOCTbD, IPUPOCT, MUTpanus. J[MHAMIKa YUCICHHOCTH TMOIYJISAIIUN U €€ PeTyISIIs
4. Coo01iecTBa 1 HKOJIOTMYECKUE CHCTEMBI
i1 Coo0miecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOlIeHO3a: BUOBasl, IPOCTPAHCTBEHHAs, Tpouueckas (muiueBas). Buasl-
' noMuHaHThl. CBs3M B OMOIIEHO3e
49 Okonorndyeckue cucrtembl (9kocuctemsbl). Ilonarue 06 skocucteme u OuoreorneHose. OYHKIMOHAIbHBIE KOMIIOHEHTHI

HKOCUCTEMBI: MPOAYLEHTBI, KOHCYMEHTHI, peayleHTbl. KpyroBopoT BellecTB M MOTOK IHEPrHMH B 3KOocucTeme. Tpoduyeckue




(mumieBble) ypoBHH 3KocucTeMbl. IlumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNMd 3KOCHUCTEMBI: OHMOMAacca, MPOIYKIIHSL.
DKOJIOTHYEeCKHE MUPAMUABL HPOAYKIHH, YUCICHHOCTH, Onomacchl. CBOWCTBA 3KOCHUCTEM: YCTOHYMBOCTb, CaMOpPETYJISALMS,

passurtue. Cykueccus

4.3

4.4

4.5

[TpupoHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO MJIH IIMPOKOJIMCTBEHHOIO JIeca.
AHTpONOIeHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOCHCTEMBbl. buonormueckoe U XO34HCTBEHHOE 3HAuY€HUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak GpakTop ycToiMunBOCTH 3KocucTeM. CoxpaHeHrne OMOIOrHUecKOro pa3HooOpa3us Ha 3emIie

VYuenue B.M. Bepnanckoro o Omocdepe. I'panursi, coctaB u cTpykrypa Ouocdepsl. JKuBoe BemecTBo M e€ro (QyHKIUH.
OcoGennoctu Ouocepsl Kak II0OaNBHOM 53KocHucTeMBbl. JlMHamuueckoe paBHOBecue U oOpaTHas CBs3b B Omocdepe.
KpyroBopoTsl BemecTB 1 OHOreOXUMHUYECKUE IIUKITBI AIIEMEHTOB (YTiepo/ia, a30Ta). 30HAIbHOCTh 6nocdepsl. OCHOBHBIE OMOMBI
CyIIH

UYenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIE H3MeHeHUs B 6uocdepe. ' modanbHbIe 3K0IOTHYecKre MpoOIeMBbl.

OcHOBa palnMOHAIBFHOTO YIPAaBICHUS TPUPOAHBIMH pPECypcaMH M WX HCIONb30BaHUe. JlOCTIKEHHsI OMONOTHM W OXpaHa

PUPOJIBI




