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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Yy4yeOHOTo MpeaMmera
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHETO
obmero o6pasoBanus B Poccuiickoii ®denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW MPUPOJIBI U 0O0ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacopeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuayia ¢ y4eToM
MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€il, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEM 00yYarOImMXCsl.

B nmnporpaMme 1o OHOJIOTMM TakKe YYMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB  yue€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIIMXCS MO OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YpPOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJioruH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, MPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN 4YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBaHU, 000CHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KAlOIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buonorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO O0OeCIeueHus



YCIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyaJlbHbBIX 33]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTIIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPIraHM3allMd WM DBOJIIOLUH, CO3IAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBILIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUJIsl PELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeIHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenune Ouonsorun odecnednBaeT ycioBHs it (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HHTETrpaluu OHOJOTMYECKUX 3HAHUU C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJEHUsT MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp’KaHWsA, MPEACTaBICHHOr0 B IporpaMme Io
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM fesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CITY>KaT OCHOBOM /1Jis (pOPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3alluu
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3Mm Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 6a30BOM YypOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEHHE YMEHHM
WCITOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM NIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIESAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HHTEIUIEKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YYEHHUIO JKUBBIX CUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHUS OKPY>KAOLIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITENIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEILHOCTH IO OTHOLIEHHUIO K OKPY’KAIOIIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHbIE TIPEIMETHDY.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPETHETO 0011Iero 0Opa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe€0IIeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOI0 OanaHca.

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



depmeHTsl — Oumosormueckue Katanm3aTopbl. CtpoeHue (epMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

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

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxeHrne MUTOXOHJpUN W TiacTun. Bunabl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIUA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

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

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosekysibl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIETKN», «CTpOEHUE JKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, K3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabGota Ne 2. «lM3ydyeHue CTpoeHUsI KIETOK pPACTCHUM,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
ONHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeasl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. D¢ PeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

Tabmuubl U cxemsl: «Tunel nutaHusy», «Meradonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKUi CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoucXosilMe Ha CTaAusX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKa) — CIHEPMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['amMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJIEKOIUTAIOWIETO», «SIHIIEKIeTKa MIIEKOMUTAIOMEroy, «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «JlegeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKiag poccHilCKUX W 3apyO0eHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJeAOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCUMOTO  HACIIeIOBAHUS
npu3HakoB.  lluToreHeTueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHUIO FeHOB. HapyIlieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocoMbl. ['omorametrHele M rereporaMeTHble OpraHus3mbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonnyecTBEHHBIE M KAaYE€CTBCHHBIE MPU3HAKH M HX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaniMoHHass U3MEHUYUBOCTh. Kitlaccudukanus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U npuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoseka. Kapuotun wyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKNM, OJIM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKY U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKA.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmMonencTBUE QJUICNIBHBIX T€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukamoHHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmInKamun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox mOceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHOW U3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

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

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKLIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. bBIuM3KkopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otpanénnas rtuOpuauzauus U €€ ycrnexu. VCKycCTBEHHBIA MyTareHes |
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMI)KEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KynpTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHHUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongusa», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble 1 IpakTHYeCKUEe PadOThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MMAJICOHTOJOTUYECKOW JIETOMUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH v GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYyAMMEHTapHbBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Mpupojae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBoJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTtuMoCTh IBOJTIOIIUH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



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

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKkymne cuibl 3BomoIMn», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoJeKius «DoOpMbI COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmmumkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (pOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpeACTaBICHUSI O 3apOXKJICHUM KW3HU. HayuHble TUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HadanbHbIe 3Tamnbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ mNepuoiabl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrnyecKux IporueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHUpa KakK OTpakeHHe 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoxsamui, YemoBek HeaHIepTalbCKuW, YenoBek
pazymublii. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel u cxembl: «Bo3nukHoBeHne CoaHeUHOH cHucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOIOK  IpPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moam», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKa, MHUTEKAHTPOIa, HEaHJEpTablla, KPOMAHbOHIIA), CJIENKH WIIU
U300paKeHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTCHHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsi «IBONIOLMSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNorus KaK HayKa. 3ajaui U pa3aeibl IKOJOTHH. MeToabl SKOJOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyajau3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonornyeckrne 0COOEHHOCTH PACTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThl 3KOCHCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTBI, peylleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B HKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCUCTEMBI. [lwimeBbie 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yriepoa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMin. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HCIOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHEMIIasi COCTABIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBerii 3pdexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBanue: Mojaeb-anmukanus «TunudaHble OMOLIEHO3b», TepOapwii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoLeHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas knura Poccuiickoii ®enepaunu, H300paKeHUs OXPaHAEMBIX BUIOB
PaCTEHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCS TMPOrpaMM  CpeAHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
IIeJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTra «bHomorus» JOCTUraloTCA B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACICIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITAa M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IMEpE.
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHHUE SMOIMOHATIBHOTO BO3/ICHCTBHUS KUBOU MPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IEHHOCTH TPaBUJ HMHAWBHUIYATbHOTO M  KOJUIEKTMBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPY0JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpPEC K pa3Nu4yHbIM cdepaM mpodhecCHOHATBHON IeSTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIICHHE K TMPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHWE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM W TMyTed HX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpaHEHUE pPaBHOBECHS B DKOCHCTEMax, OXPaHy BHUIIOB,
AKOCHUCTEM, OrOCchephl);



AKTMBHOE HENPUATHE JEHUCTBUM, IPHUHOCIIIMX BpEX  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

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

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOEHMsI yuyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeIOBaHUE,  HaONMIOJIeHWe,  HM3MEpPEeHHe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMHM OOYYalolIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS WM  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEJILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOEHHS IMPOTpaMMbl CPETHETO OOIIETro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JOrMUYecKUe AeiiCTBUSA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE CpelcTBa LISt peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKkK€  MPOTUBOPEUYMA  pPa3HOTO  poOja, BBISIBJICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJETh HABBIKAMH y4E€OHO-HCCIEN0BATENBCKOM U MMPOEKTHOM JESTENBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJIBI JESATEIIBHOCTH IO MOJIYYEHHIO HOBOTO
3HaHUSA, €r0 HHTEPNPETANHU, MPEeoOpPa30BAaHUI0 U NPUMEHEHHUIO B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE PU CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOPMYIUpOBaTh COOCTBEHHBIE 3aJauyl B 0Opa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAITHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIlleHus, HaXOIAUTh apryMEHTHl IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEIACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC WJCH, TIpeJjiaraTb OPUTHHAIBHBIC MMOIXObI U PCIICHU,
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHGOpMAINH (TEKCTE YI4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHUKAaX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHaIW3upOBaTh



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpMaIMKM, HEOOXOUMOM JJIs BBITTOTHEHUS YYCOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosioruyeckor nHpopmaIuu (CxeMbl, rpauku, TUarpaMMbl, TaOIHUIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyKIaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThI U pelIeHUU OUOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)IOTO YieHa KOJUICKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacIupsATh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTCHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBIIATE CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TNPOLIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0d U APYIrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YeloBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO F0J1aM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCHUHCKUX WU
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3als KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pPa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYIsipHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAONIOACHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, MCIHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUN U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHMs] HEPTUU B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEAHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbSA
OKPYXAIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouoysorun ¥ OHOTEXHOJOTMM  JJI1  palMOHAIBHOTO
IPUPOAOTIOIB30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI IJIsl MpE/CKa3aHUsl HacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMaLMU, HAYYHO-MOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 UHPOPMAIIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHpPOBaHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHUHOB M TMOHITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMA, TMPOAYIEHTbI, KOHCYMEHTbI, pEeAYLUEHThl, LeMu MUTaHu,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi riaBHBIX HaIlpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mocepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMI BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHbBIE IPU3HAKU CTPOCHHUS OHOJIOTHMYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJOIMUYECKHX (DPAaKTOPOB Ha OpraHU3Mbl, IepeHoca
BEUIECTB U IIOTOKAa 3HEPIMHM B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUW, JJI NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIs1 palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-MIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI0OAJbHBIE  DKOJOTUYECKHWE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nmorexa [IOK
! bronorns Kak nayka 2 0-5 https://m.edsoo.ru/7f41c292
2 JKuBbI€ CHCTEMBI M UX OpraHU3aIUs 1 bubmorexa [IOK
p H https://m.edsoo.ru/7f41¢292
. bubnuoreka [{OK
3 XHUMUYECKUH COCTaB U CTPOCHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 K 6
MBSHCACATCIBROCTD [ICTIH https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD g 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bubmmoteka IIOK
8 P 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM nuppoBbIe
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypcbl
bubnunoreka LIOK
1 2 0 9 1
BOMIOUHORHAA BHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 0.5 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>KaroIas cpeaa 5 1 bubmorexa HOK
P pyarotias cpe https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bubnunoreka LIOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Meroab! O3HAHMS )KUBOU MPUPOJIBI.
[TpakTuueckast padorta Ne 1
bubmuorexa [JOK
2 «/cronp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI | bubnunorexa [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Boga n | bubmuorexa [JOK
MUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmorexa [IOK
5 b .C 0 1
CITKH. L-OCTAB H CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ’ https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6 OK
7 Yriaesonsl. JIunuasl 1 nonmotexa 11

https://m.edso00.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

bu6mmoreka [IOK

8 Hyxnentospie kucnorsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u meTonsl n3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1esoctHas xuBast
crucrema
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOIIpEIaparax u ux
OIIMICAaHHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM METab0Iu3M hitps-//m.cdsoo.rw/863¢766¢
bu6mmoreka [JOK
13 PotocuuTes. XemocHHTes https://m.edso00.ru/863e7c¢98
. bubnuoteka [JOK
14 JHepreTHeckHii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas
15 pabota Ne 3 «Habmronenue Murosa B 0.5 bubmnorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 buocunTe3 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOTO CUHTE3A https://m.edsoo0.ru/863e796¢
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorera [TOK

https://m.edso00.ru/863¢796¢



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

18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BUPYCBHI https://m.edso00.1u/863¢7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7{4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
)1 JlaboparopHuas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHnue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e¢8436
T I'enetuka — Hayka o bubnuoreka [IOK
HACJICACTBECHHOCTH ¥ U3MCHUYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 1| I/ISH&KO]I: Monoru6 I/IH HOE Buommorexa LHOK
P ] pra https://m.eds00.ru/863e8878
CKpelIUBaHHe
UTHOpHUIHOE CKpELMBaHuE. 3aKOH
25 fesaBninqoro HarlnneI OBaHUs bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
npusHakoB. JlabopaTopHas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bubnmnoreka [JOK

MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

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



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

7 I'eneruka nona. HacnenoBanue | bubmuoreka [JOK
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo0.ru/863e8c60
N3menunBocTs. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas

)3 paborta Ne 6. Uzyuenue | 0.5 bubnnoreka [JOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubnuorexa [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpErapaTax»

30 I'eneruka yenoBeka 1 bubmorexa HOK

https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTAaHHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 1 bubmmorera [TOK

https://m.edso0o0.ru/863¢9214

1 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA 1 bu6mmoreka [JOK
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 brortexHonorus kak orpacib | bubnuoreka [IOK
MPOU3BOACTBA https://m.edso00.1ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'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

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOLMS U METOJbI €€ NU3YUEHUSI 1 bubmorexa LOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863¢9570
bu6mmorexa [IOK
3 Mukpoososmows ! https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99¢6
«CpaBHEHUE BUJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JBrKyIue cuitbl (37€MEeHTapHbIE | bubnunorexa [JOK
(haKTOphI) SBOITIOLIUN https://m.edsoo.ru/863e¢9da4
. bubnuoteka [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 hitps://m.cdsoo.rw/863e9ed0
Pe3ynbratel 3BOMIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 0.5 bubmuoreka [IOK
pabota Ne 2 «Onmcanne https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIILHOTO XapaKTepa
2 Hanpasnenus u nytu | bub6nuorexa [IOK

MaKpO3BOJIOIHN

https://m.edsoo.ru/863e9¢cle



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

9 HeobOpaTtumocTs 3BOMIONINN
10 Hcropust )xu3HU Ha 3eMiie 1 METO/Ibl
e u3yueHus
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863eaSa6
12 Pa3Butune xu3Hu Ha 3emie no 3pam bubnmoreka [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpakTuueckast padora Ne 1 0.5 bubnuoreka [IOK
«3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTCHHIA U )KUBOTHBIX B
KOJUIEKLIHSAX»
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OpPraHN4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTOBEKa (aHTPOIIOTEHE3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH BOIOIAU
yeJioBeKa
18 UYenoBeueckue packl U MPUPOIHBIC bubnunoreka [JOK
ajanTalyuy YejaoBeKa https://m.edsoo.ru/863caea2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKoJorus Kak HayKa
21 Cpenpbl 00uTaHMUs 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

(bakTopsI

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

AbuoTtndeckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

. bu6mmoreka [IOK
22 pacTeHMil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlabopaTtopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmorexa [IOK
23 brorurieckue paxroper https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysituu. [Ipaktudeckas pabora
24 No 2 «IToacuér nmnoTHOCTH 0.5
MOMYJISIANA PAa3HBIX BUIOB
pacTeHuin»
)5 Coo0b1iecTBa OpraHu3MoB — bubnmnorexa [JOK
OHMOILIEHO3 https://m.eds0o.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJbI. bubmmorera [TOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykueccust
28 IIpupoaHbIE S5KOCUCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmuotexa [JOK

6uocdepsl

https://m.edsoo.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 YenoseuecTBo B Onocdepe 3emiaun

13 CocymiecTBoBaHUE TPUPOJBI U | bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI

34 «Co00111eCTBA M SKOJIOTHYECKUE 1

CHCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBCHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHHS;, O
BKJIQJIC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTHE
Oouosoruu; (QyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUs

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTUYECKMX TEPMHUHOB U
MOHATHM: KU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpEeBpaIICHUEe JSHEPrUuM), ToMeocTa3 (CaMOperyJsius), YypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHUE (PEIPOTYKIIUS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOrMUECKHUE TEOpUH (KJIETOUHAsi, XpPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
yueHHsl (0 LIEHTpax MHOrooOpas3us M MPOUCXOXKICHUS KYJIbTYpPHBIX
pactennii H.J. BaBuiosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BHageTb METOdaMH HAay4YHOIro TIIO3HAHUA B Ounosoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IPOLECCOB U HBHCHHﬁ;
opraHu3anusi n IMPOBECACHHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIJIBUXKCHUC THUITIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

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

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIIECCOB OOMEHa  BENIECTB U
MPEeBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meilo3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, WHAMBHAYAIbHOTO  Pa3BUTHUSA

opranusma (OHTOT'€He3)




VMeHHe [PUMEHSTh IONYYCHHBIC 3HaHHs Ul OOBSCHEHHUS
OMOJIOTHYECKUX nponeccoB u HBHCHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
peleHHii B MOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHns 0€30macHOCTH
CBOETO 3/I0POBBSI U 3J0POBbS OKPYKAIOIINX JIIOJCH, COOIIOICHUSI HOPM
cpene;

OCTUXKEHUN

OKpYXKaloler MmpupoaHOU

HCIIOJIb30BaHUA

I'paMOTHOTO IIOBCACHUS B

[IOHUMaHHe HE00X0IMMOCTH
COBPEMEHHOW OMONIOTMM W OHMOTEXHOJIOTHH Ui PalOHAIBHOTO

IpUpPOaOITIOJIb30BAHHUA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d HAa MOHO- U
,Z[I/II‘I/I6pI/Il[H06 CKpCIIUMBAHHUC, CHCINVICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO

CKp€HIIuBaHUA JJIA npeaAcCKa3aHus

HacJICJOBaHU ITPU3HAKOB Y OpraHu3MoOB

YMeHue BBINOJNHATH J1a0OpAaTOPHBIE UM  MPAKTUYECKUE padoThI,

coOnrofarh MpaBwia Mpu paboTe C Y4eOHBIM U JIaOOPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTMYECKOI0 COJIEpKaHus, BKIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3ianyuHbIX UCTOYHUKOB (CMMU, HayuyHO-ONYsipHBIE MaTepUAIIbI);
ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHue co3aBaTh COOCTBEHHbBIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
00001m1ass 6MOIOrHYecKy0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHBIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001mero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATEHON TPAaMOTHOCTH YeNOBEKa ISl PEIleHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPKAHUE OWOJOTHYECKUX TEPMHUHOB H

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




(dbakTopsI) IBOJTIOINH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, IKOJIOTHYECKUE dakTopsl, IKOCUCTEMA,
MNpOAYUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, nenn IIMTaHuA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUr (IBOMIONMOHHASA Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiieBoro cxonacrtsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHui u mytei sBosmonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepnaackoro), omnpeaensTb  TPaHUIBl  UX

IMPUMCHUMOCTH K JXKUBBIM CUCTECMaM

YMeHue BIAJCTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroleHNEe W OINMCAHME KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUMU;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TCOPHUH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.IH)TaTOB)

Ymenue BBIJICNIATh CYLIECTBEHHbIE HPU3HAKH CTPOEHUS
OMOJIOTHYECKUX  OOBEKTOB:  BHMJIOB, MONYJISILMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OHOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTHU IIPOLIECCOB HACJIEJICTBEHHOU M3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUS, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (HaKTOPOB Ha OpPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA 3HEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOTeOXMMHYECKHX IIUKIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHON KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsSI OKPY>KAIOLTUX JIFOJIEH, COONIOICHNS HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIe;
IIOHUMAaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0IIOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXEMBbI MIepeHOoca BEIIECTB U SHEPTUHU B SKOcHcTeMax (L€ MUTaHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPaKTUUYecKue paboThl,
coOnrofaTh mpaBwia MOpu paboTe C y4eOHBIM U JIAOOPaTOPHBIM

obopynoBaHuEM




YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOTO COJIEpKaHUsl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS

U3 pa3iauyuHbIX UcTOYHUKOB (CMI, HayyHO-NIONyJIsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0anbHbIe IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3iaBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 000011as1 OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJbKHX MUCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MOHSATUNHBIN armnapar OMoI0ruuU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorus xak Hayka

1.1

buonorus — nayka o xuBoil mnpupone. Ponp Ouonorun B (popmMupoBaHUHU

COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK

1.2

MeTtoapl TMO3HAHUS KUBOW HPUPOABI (HAOIIOJCHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccuukauus, MOJCIUPOBAaHUE, CTaTUCTHUYECKas oOpaboTkKa

JTAHHBIX )

JKuBble cucTeMBl U BX OpraHusanusa

2.1

Xussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CoiicTBa

OuocHucTeM U UX pazHoolOpasue

2.2

ypOBHI/I OopraHu3anuvu ouocHucTeM: MOJ'IGKYJ'ISIpHO-FCHCTquCKHﬁ, KJ'IeTo‘-IHbIﬁ,

OpraHNU3MEHHBIH, MOMYJISIMOHHO-BHI0BOM, SKOCHCTEMHBIH, OMOChepHBIN

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHThI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHTB. Boma w MuHepaibHblie BemectBa. DOyHKIMM BOABI U

MHHCPAJIBbHBIX BEIIECCTB B KIICTKCE. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
HeszameHuMble M 3aMeHUMblE AMMHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOI MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYecKHe cBoicTBa OenkoB. buonormueckue
(GyHKIIMN OEIKOB.

®epMeHTHl — Ouoornueckue katanuszatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HEeHTp, cyOctpaTtHas cneunpuuHocts. Kodepmentsl. Butamunbl. Otiauuuns

q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOPOB

33

YrneBoapl: MOHOCaxapuasl (TJTIOKO3a, pu003a U JIe30KCUPU003a), Ircaxapuabl
(caxapoza, 7nakTo3a) W TONUCaXxapuAbl (Kpaxmal, TIUKOTEH, IEeJUII0I03a).
buonorudeckue GpyHKIIMN yTI€BOIOB.

Jlumuaer:  Tpurmnepuasl,  crepouabl,  dochomumuapl.  ['mapoduabHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gyukmuu JmnuaoB. CpaBHEHHE

YrieBoa0s, OCJIKOB U JIMTIUI0OB KaK HCTOYHHUKOB DHCPTHUU

34

Hyxneunoseie kucnorel: JIHK n PHK. Hykieotuael — MOHOMEPBI HYKJIEHHOBBIX




kucioT. Crtpoenne u (ynknuu JIHK. Crtpoenne u ¢dynxkumum PHK. AT®:

CTpOCHUE U (PYHKIHH

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHs. MeTO,Z[I)I HN3YUCHUA KIECTOK

3.6

Kinerka kak nenoctHas xuBas cucreMa. OOLIue NPU3HAKU KIIETOK: 3aMKHYTas
HapykHasi meMmOpana, monekynbl JJHK kak renmermdeckwii ammapar, cucteMma

cuHTe3a OeJka

3.7

Tumbl KJIETOK: 3yKapuoTHdeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyecko  kietku. Kierounas crenka Oaktepuil. Crpoenue
JyKapUOTHUYECKON KIEeTKA. OCHOBHBIE OTIWYHSA PACTUTEIBHOW, >XKUBOTHOM U

rpUOHOMN KIIETKH

3.8

IToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢byukuuu. [Inazmatuueckas memOpana, e€ cBoiictBa u pyHkuuu. [{uromnazma u e€
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: SHIOIIIa3MaTHYECKas CETh
(OIIC), ammapar T'ompmxu, nuzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKHU:
MUTOXOHJIpUH, IacTuAbl. [IpoucxokaeHne MHUTOXOHAPUM M IIacTui. Bunibl
wiactua. HememOpaHHbIE OpraHoMIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTP,

PECCHHUYKH, KT'YTUKH. (DYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

SAnpo — perynaropHbiii LeHTp KieTku. CTpoeHHe sapa: sijaepHas 000JIOuKa,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KIETKE

H(I/ISHCI[GSITGHBHOCTL KIICTKH

4.1

OO6men BemiecTB, WM MeTaO0IM3M. AccuMusLus (IUIaCTUYECKUl OOMEH) U
TUCCUMUIIALINSA (PHEPTreTHUeCKUid OOMEH) — JBE€ CTOPOHBI €AMHOIO IMpoliecca
metabonu3ma. Tumel oOMeHa BelecTB: aBTOTPOGHBINH U rereporpodHslil. Poib

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE

4.2

®dotocunTe3. CBeroBast U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocuHTesa.
O¢pdexkTuBHOCTH (hoTOCHHTE3a. 3HaueHHEe (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
BnusHue ycnoBuii cpeabl Ha (OTOCHMHTE3 UM CIOCOOBI TOBBIIMIEHHS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upyloue OakTepuu. 3Hau€HHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emiie

4.3

DHepreTHYeckuii OoOMEH B KIJETKe. PaciieruieHue BeIIeCTB, BBIACICHHE U
aKKyMyJIUPOBaHUE OJHEPTUM B KIJIETKE. OTallbl DJHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxxenune u ero Buabl. KuciaopoaHoe okuCI€HHE, WA KIETOYHOE

npixaHue. D¢PpGeKTHBHOCTh SHEPTeTUYECKOro 0OMeHa

4.4

Peakuuu matpuunoro cuntesa. ['enerndeckas unpopmarus u JJHK. Peanuzanus

T€HETUYECKOM I/IH(l)OpMaI_II/II/I B KJIeTKe. l'eHeTHueCcKMM KOO MU €ro CBOMCTBA.




Tpanckpunuus — Marpudaslii cuaTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka.

Koauposanue amunokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIHHOCTH BUPYCOB.
Bakrepuodaru. boie3Hn pacTeHHid, >KMBOTHBIX M 4YEJIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINda.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JIeBaHUM

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Kierounplli WK, WIM >KU3HEHHBIM IWKJI KiIeTku. WHTepdasza m MHTO3.
[Tpoueccel, nporekaromue B uHTepdasze. Permkanus — peakuus MaTpUYHOTO
cunte3a JHK. Crpoenne xpomocom. XpoMOCOMHBIM HabOp — KapUOTHIL
JuniaouaHbpld W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uronoruyeckue OCHOBBI PAa3MHOXKEHUS M HMHAUBUAYAIBHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kinerku — muto3. Craaum mwurtoza. [lpoueccel, nmpoucxonsime Ha

Pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a
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@®opMmbl pa3MHOXEHHUSI OPraHM3MOB: Oecrioiioe W TonoBoe. Buasl Gecnonoro
PAaSMHOXCHUA: [OCJICHHUEC HAABOC, IIOYKOBAHHUC OJHO- W MHOI'OKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE pPa3MHOXXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHu3MOB, €0 3HAUYCHUC JId CCIICKIIMU
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[TonmoBoe pa3MHOMXKEHHE, €TO OTINYHUS OT OECI0I0Tro.
Meiio3. Craguu wmeiioza. [lporecchl, NpoUCXOIAIIME Ha CTaAMsIX Meio3a.
IToBenenne xpomocom B Meio3ze. Kpoccunrosep. buonorumueckmii cMbici U

3HaUYeHNe Meno3a
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l'ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [loioBBIE
JKEJe3bl: CEeMEHHUKH U AWYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —
ramer (CrepMaTo30uj, SilleKIIeTKa) — ciepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS AHIEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WumuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPUOHATIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyssiuus, oprasorenes. [locramOpuonansHoe pa3BuTHE. THITBI
MOCTAMOPHUOHAIIBHOTO PAa3BUTHUS: MpsMOE, HempsiMoe (IMYuHO4YHOe). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YPOJCTBA.

Poct u passutne pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaauM pa3BHUTUA

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

[Ipenmer u 3amaum reHeTuku. McTtopust pa3BuTus reHeTukd. Bkiag poccuiickux
U 3apyOexHBIX Yy4€HBIX B pa3BUTHE TEHETHKU. MeETOAbl T'eHETHKH
(ruOpUAOTOTUYECKHHA, LUTOT€HETHYECKHU, MOJIEKYJIIPHO-TE€HETHYECKUH ).
OcHoBHbIE TeHeTHYeCKUEe NMOHATUS. ['eHeThueckass CHMBOJIMKA, UCIIOJIb3yeMas B

cxXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIe/IOBaHUsI TPU3HAKOB, ycTaHOBiIeHHBbIE ['. Menpaenem.
MounoruOpuiHoe ckpenuBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB IEPBOTO
nokoneHus. [IpaBuiio JOMUHMpOBaHUS. 3aKOH pAaCIUCIUICHHs IPU3HAKOB.
I'unoresa unctorsl ramer. [1osIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JuruOpunHoe CKpelMBaHue. 3aKOH HE3aBHCHMOTO HACJICOBAHHS MPH3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPUAHOIO CKpEIIMBAaHUS. AHaIU3UpYIOLIee
cKpeuuBanue.  Vcnonp30BaHME — aHANM3UPYIOMIETO  CKPEUIMBAHUS IS

OTIpeIeJIeHNUs] TEHOTUTIA OCOOH

6.3

CuemnneHHoe HaclefoBanue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHWIO TIeHOB. Hapymienuwe cremieHuss TEeHOB B pe3yJbTaTe
KPOCCHHIoBepa. XpOMOCOMHAsl TEOpUsl HAacleACTBEHHOCTH. ['eHernyeckue
KapThl.

['enetuka mona. XpOMOCOMHOE ONpEIENeHHE IMoJia. AYTOCOMBI U TOJIOBBIC
XxpoMocoMbl. ['oMorameTHble W TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C I1OJIOM

6.4

M3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHACICICTBCHHAs M HACJICICTBEHHAS.
Pone cpenpl B HEHACIHEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTH. BapwallMoHHBIA psl W BapUalMOHHAs
kpuBagd. Hopma peakuun npusHaka. KoJanyecTBEHHbIE W KA4YE€CTBEHHBIC

IMMPU3HAKU U UX HOPpMaA pCaKIUu. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOP’I HU3MCHYHUBOCTU

6.5

HacnenctBeHHas, WM TE€HOTUIMYECKas, W3MEHYMBOCTb. KoMmOuHaTHBHas
M3MEHYMBOCTh. Melo3 M TOJOBOM IMpOLEcC — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMUBOCTh. Kiaccudukamus MyTaluii:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTanuii. MyrareHHble
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HaciaeICTBeHHOH u3meHunBocty H.M.

BasuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbBl T'E€HETHKH
4eJI0BeKa: TeHEAIOTNYECKUH, OJM3HEIIOBBIH, LIUTOT€HETUYECKHI,
OMOXMMHYECKHH, MOJEeKyIsipHO-reHeTuueckuil. CoBpeMeHHOe OompesesieHue
TCHOTHUIIA: ITOJJHOI'CHOMHOE CCKBCHHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIC C
nomotesio [I[P-ananuza. HacnencTBeHHble 3a00seBaHUsl YellOBEKa: T'€HHBIE
0o0s1e3HM, OOJIE3HU C HACIEACTBEHHON MPEapacroioKeHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaTuyeckue M TeHepaTWBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO




o0Opa3a JKU3HU, [WArHOCTUKH, MPOQUIAKTUKM U JIEYCHHUsS TEHETUYECKUX
Oone3nell. MeMKO-TeHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

TCHCTUKU B IIPCAOTBPAIICHUHN U JICUCHUN I'CHCTHUYCCKUX 3a00JIeBaHUI YeI0BEKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka W TIpolecc. 3apOoXIACHUE CEJICKIUA W JOMECTHKALUS.
Yyenne H.M. BaBunoBa 0 M[eHTpax MNPOUCXOXKIECHUS W MHOTooOpasus
KYJIbTYPHBIX pacTeHuil. L{eHTpbl MpOUCXO0XKAeHHS TOMAIIHUX >KUBOTHBIX. CopT,

nopoJa, mrTaMm

7.2

CoBpeMeHHbIE METOABI CENEKIMU. MacCOBBIW M MHAMBUAYAIbHBI OTOOpPHI B
CENIEKIIMM PAcTEHU M >KUBOTHBIX. OIllEHKAa SKCTephepa. bInM3KOpOACTBEHHOE
ckpeuuBanue — UHOpuauHr. Yucras nuauss. CKpeUIMBaHME YHUCTBHIX JIMHHM.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIMHT.
Otpanénnas rubpuamzanmss u e€ ycnexu. VICKYCCTBEHHBIM MyTareHes H
MOJIy4YeHUE TOJUILIONA0B. JIOCTHIKEHMSI CEJIeKIUMU PACTEHHH, >KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

buotexHosoruss Kak oTpacib MPOM3BOJACTBA. ['€HHAs WHXKEHEpUs. TaIlbl
co3manus pexkomOmHaHTHOW JIHK wm TpaHcrennelx opranm3moB. Kierounas
nxkeHepuss.  Knerounesle  KyabTypbl. MHUKPOKJIOHAJIBHOE  Pa3MHOXKEHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W ATHYeckue mpoosembl. MO — reHeTnuecku

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpraHru3Mbl

11 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOITIOMOHHASA OUOJIOTHSI

1.1

OBOITIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  dBoiouud.  IlaneoHTonOrHyeckue:  MOCIEAOBATENILHOCTh
NOSBJICHUS] BHUJOB B MAJIEOHTOJIOTMYECKON JIETONUCH, NepeXoaHble (OPMBI.
buoreorpapuyeckue: cxoactBo u paznuuue ¢ayH U (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U PA3INYUS SMOPUOHOB pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I'-IeCKI/IeI TOMOJIOTMYHBIC, aHAJIOTHYHBIC,
pYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaACJICACTBECHHOCTH M OCHOBHBIX MeTa00INUECKUX HYTeI\/'I Y BCEX

OpTraHHu3MOB




1.2

OpomtonmonHas  Teopuss Y. JlapsunHa. IIpeanochbulku — BO3HMKHOBEHMSI
JapBuHU3Ma. JIBHXKyIIMe CHJbl 3BOJIOLMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE NP OIPAaHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

O6opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus HBomonud (CTD) W OCHOBHBIE €€ IIOJOXKEHUS.

MuxkposBomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOTIOLIMU

1.4

JBuxyme cunbl ((akTopbl) SBOJIONMHM BUIOB B mpupoje. MyTanuoHHbII
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llomymsimMOHHBIE BOJHBI M ApEid
reHoB. M3ossiiuss 1 Murpanusi. EcrecTBeHHBIM 0TOOp — HampaBJSIOMUN (akTop
3BOIOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoO0IeHHOCT, OPraHM3MOB Kak  pe3ynbTarT dBoionuu. [Ipumepsl
npucnoco0IeHni y opraHu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BUIO0OPA30BAHUS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: (bHHeTquCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3Bosonun

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHaydHbBIE TPEICTaBICHHUS O 3apOXKACHHUM JKU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emyie: aObWoreHe3 M NaHCIepMHsA. XHUMHUYecKas
IBOJIIOLIMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KIECHUE XUMHUYECKOHW DBOJIOLUU.
Havanbhble sTansl Ononoruueckoil spomornuu. I'mnoresa PHK-mupa. Ilepsobie

KJICTKHU 1 UX 3BOJIOIMA. cDOpMPIpOBElHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo spam U nepuojgaM. Karapxei. Apxelickas u
nporepo3oiickas dpwl. [lameo3olickas spa u €€ mNepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHM, CHIYPUHUCKUH, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHM.
Me3o030iickast 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3oiickass 3pa u €€ mepuoAbl: NAJICOrE€HOBBIM,  HEOTE€HOBBIH,
AHTPOINOT€HOBBIM. XAapaKTEPUCTUKA KJIMMAaTra M TEOJOTMYECKHX MPOLECCOB.
OCHOBHBIE ATl IBOIIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpa. ApoMOp(o3bI y
pacTeHuil W KUBOTHBIX. [losiBIeHME, paclBET W BBIMUPAHUE TPYIIT >KUBBIX

OpTraHnu3MOB
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CucremMa OpraHM4yeckoro Mupa Kak OTpaxkeHHe -dBomonuH. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPraHn3MOB

2.4

OBOJIIOIMSA YesloBeKa. AHTPONOJIOTHMS Kak Hayka. Pa3zBurue mnpencraBieHUN o

MPOUCXOKACHUN YCIOBCKA. Mertoasl HU3YUCHUA aHTPOIIOTCHE3a. CXO,Z[CTBE[ )51




pas3InYMs YenoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YETIOBEKA.
JBwxkymme cuibl (hakTopsl) aHTpornorene3a. HaciencTBeHHas M3MEHYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYAUN

TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAVM W BETBH JBOJIOLMU YEIOBEKA: aBCTPAJIONHUTEKH, YeloBeK
ymensld, Yenoexk mnpsamoxonamui, YenoBek Heanaepranbckuii, YemoBek
pasyMHbId. Haxoaku MCKOIaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHHUs, 00JacTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouIHas (eBpaszuiickas),
HErpo-aBCTpAJIONIHAS (3xBaTOpHANbHAS), MOHTI'OJIOUIHAs (asmatcko-
amepuKaHckas). UepTbl PUCIIOCOOIEHHOCTH NPEJICTABUTENIEH YEIOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma

OpranusMmbl ¥ OKpy>Karolias cpeaa

3.1

OKoorus Kak Hayka. 3aJjauyd U pasfelibl 3KOJOTMH. MeToJbl 3KOJOrMYECKHX
UCCIIEIOBaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsT OPTraHU3MOB:

BOJHAaA, HA3€MHO-BO3AyIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Knaccupukanuss  dKomorndeckux  (pakTopos:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBUE SKOIOrMYEecKHX

(hakTOpOB HA OPraHU3MBI
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AbGuotnueckue (QakToOphl: CBET, TEeMIlepaTypa, BIAXKHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHnss OpraHM3MOB K  JCWCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckne puTMbl

3.4

buotnueckue Qaxropbl. Buasl OMOTHYECKHMX B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHWYECTBO, Mapa3suTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M,  HeHTpamu3M. 3HadeHHe  OMOTHYECKHX

B3aHMOH€ﬁCTBHﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6IH€CTBaX

3.5

DKOJIOTUYECKHUE XapaKTCPUCTHUKU MOITYJIAINH. OcHOBHEBIE ITOKa3aTCIn
nomyidanuuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MUTIpanus. I[I/IHaMI/II(a YUCJICHHOCTHU IMOMYJIALIUA U eé peryisinunsa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OuOIEHO3a: BHIOBas,
pOCTpaHCTBEHHas, Tpoduueckass (muumieBas). Bupabl-nomuHanTel. CBsi3u B

OHolIEHO3€E

4.2

OKOJIOTUYECKHE CHUCTEMBI (3KOCI/ICTCMBI). [TousTne 00 dKOCHUCTEME U




6PIOF€OLI€HO3€. CDyHKI_II/IOHaJ'IbHBIC KOMIIOHCHTBI 3KOCHUCTCMBL: MNPOAYLCHTHI,
KOHCYMEHTBI, peyIIeHThl. KpyroBopoT BEIIEeCTB M MMOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckue (mUIEBbIE) YPOBHU 53KOCHUCTEMBL. I[lumieBele 1iemu W CeTH.
OCHOBHBIE TIOKa3aTeIH HSKOCHUCTEMBI: OHMOMacca, MPORYKIHSA. DKOJIOTUYECKHUE
OUPaMUIbl: TPOAYKIMH, YHCIECHHOCTH, Ouomacchl. CBOICTBa 3KOCHCTEM:

YCTOMYHMBOCTh, CAMOpPETryIIsiusl, pazButue. Cykieccus
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[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOIHOIO HIIN
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMBI.
Buonornyeckoe u X034iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak ¢akrtop ycroiunBocTH dKkocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['panuisl, coctaB U CTpyKTypa
ounoctepnl. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOCHEphl Kak
r100anpHOM dKOCHCTeMbl. JlMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemiecTB W OMOTCOXHMMHYECKHE IHKIBI JJIEMEHTOB

(yrnepoza, azota). 3oHaiIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenosedecTBo B Omochepe 3emin. AHTPOIOTCHHBIE M3MEHEHHsI B Omocdepe.
['moGabHbIC IKOJOTHUECKUE TPOOIIEMBI.
OcHoBa palMOHANILHOTO  YIpPABJICHUS MPUPOAHBIMU pecypcaMd U HUX

UCIOJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPO/IbI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Ton penakuueii [Taceunuka B.B. Axkunoneprnoe o61mectBo «M3narenbcTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Ton penakuueit [laceunnka B.B. Axumoneprnoe o61mectBo «3narenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
buonorus. [loypounsie pazpabotku. 10-11 knaccel. ba3oBblil ypOBEHb.

ITon pen. ITaceunuk B. B.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






