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MNOACHUTEJIBHASA 3AIINCKA

ITpu paspaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNIeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro IpenMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€JE€H, COJAepkKaHUs, pe3ylbTartoB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 0OECTICUeHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IIPOrpaMMBI 110 OMOJIOTHUH U €€ CTPYKTYpA.

[TporpaMmMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue I0 pasjieraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuasia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB  y4e€OHO-TIO3HABATEIBHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUH OOydYalomUXCsl MO OCBOCHHUIO COJEp KaHUsA
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouosioruu, Omaronmapst 4emy B HeW
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpY)Karouled NPUPOIAHON cpere.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAaHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU U1l pEUICHUS MPUKIIAHBIX 3a7a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)Kalolled NpUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUsI OJHOM U3 aKTyalbHBIX 3ajau IKOJIHOTO0 OHOJOTHYECKOTrO
oOpa3oBaHMsI, KOTOpas mpearnojaraeT (QopMUpOBaHHE Yy  OOydYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JUHAMHYHO Ppa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS TMPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3IAET
yCIOBUSL  JUIA: IIO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOro u Oe3omacHoro oOpasza
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOMIMX  3aJad  CpeJHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaronuxcs. M3ydyenune 6mosornn oOecrieyuBaeT yciaoBus Uisl (pOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallM OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IMpeamera
«buonorusi» COCTaBUIM OCHOBY IJisi ONpENETIEHUs MOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHW3alUU
OMOJIOrMYecKOro 0Opa3oBaHMsL.

CTpykTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorusp»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka xak Ouonoruueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHUYecKOrO MHUpPay,
«IBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra H NPUOOpEeTEHUE YMEHUM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUNU O OHOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX >KHBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIS0OB, UJEH U TIOJIXOJIOB K M3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATh SIBJICHHS OKPY>KAOLIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN M OMNbITA, MOJIYYEHHBIX IpHU
U3Y4YeHUU OHOJIOTUY;

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

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbl, AJ11 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIECTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO o0nactu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpakTH4YecKUue padoThbl:

[Ipaktuueckass paboraNe 1. «Mcmonbp3oBaHue pPa3IUYHBIX METOJOB MPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BeliecTB B Kierke. [loamepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHYECKUEe CBoilcTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoenHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue dyHkuuu aunuaoB. CpaBHeHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[{uTosorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kierku. Knerouynas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢ynkuu. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM u mnactud. Buasl mmactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuLa XUMHYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

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

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOeHHSI KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMA (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBINA U reTepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

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

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KucCiIOpogHOE OKHUCIIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (DHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanue amuHOkucioT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoaedpunura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanusy, «Merabonuzmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza U MuUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXKEHHUS: JEJIEHHE HaJBOE€, II0YKOBAHHE OJHO- M MHOI'OKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHMKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CIHEpPMAaTOT€He3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobinienue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTue. THUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIUTAIOLIETO», «SIHIIeKIeTKa MIIeKoNHuTaromero», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHass pabora Ne 4. «/3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiag poccuiickux u 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBHUCUMOIO  HACJICIOBAHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymouee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHMIO I'eHOB. HapylieHne cueruieHusi reHOB B pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMBI. ['omorametrHele M rereporaMeTHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunun npuszHaka. KonuyecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3BMEHUYNBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENICIICHHE T€HOTHUIA!
ITOJIHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C IOMOILBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a0oeBaHUsl 4YeEJIOBEKa: T'EHHbIE OOJE3HU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBOJOBBIE KHIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet ® cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHUE W €r0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl paCTEHUU,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uYenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukaimonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymni KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox mOCceBHOIN.

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 MoauUKAIMOHHON N3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

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

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METOJbI CeIeKUUU. MaccoBbli U UHAUBUAYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanéunas rtubpummuzanuss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
[IOJIyYCHHUE IOJMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPIaHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoomembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

[Toptpers: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel 1 cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekTh OuoTexHoNOTHN», «KileTouHbie KymbTYypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKIUU PACTEHHU H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKON JIETOMUCH, TMEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxocTBO U paziuune GayH U GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpENeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpooaBosorus. [lomyssius kak eMHUIA BUAA W DBOJIOIUU.

JBrkymue cuibl ((paxTopbl) 3BOJIOLMHM BUAOB B Ipupoae. MyTalmoOHHBINA
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Boitouud. [Ipumepsl
MPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHOATANTAIIH.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTuMocTh 3BOITIOLHUU.

[IpoucxoxieHne OT HecCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrornias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUK:



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

Tabmuie! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpa Ha 3emiie», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3b», «Umnoamanrammm», «OOmIas IaereHepanusy,
«/IBmKymne cuibl d3BofoIMn», «Kapra-cxema wapuipyra mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJIeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapta wmupa, KoJuleKuus «PoOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

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

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

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTABICHHUS O 3apOXKICHMM >KU3HU. HayuyHble THMIoOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dphl. Ilanmeosolickas spa u €€ mepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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



XapakTepucTuKa KJIuMaTa U IeoJIOTMYEeCKUX MnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYesroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacTtBa u
pa3In4YKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopbl) — aHTpomoreHeza.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 JKHU3HHU,
U3rOTOBIICHUE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX pPAcC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHue CoJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JII0U», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAaHbOHIIA), CJIENKH WIIU
M300pKEHUS] KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

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



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJOTUA. MeToabl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axkropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHE U aHTPOIOreHHble. JIEHCTBHE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbI: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «I[Ipuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBasd,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BElIECTB U MOTOK SHEPTUU B S3KOCHCTEME.
Tpoduueckne (muieBbie) YPOBHHU OKOCHUCTEMBI. [luimeBpie Iemu W CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCIOJb30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

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

Tabnuuel u cxembl: «llumeBslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLYy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeHIIass cocTaBisIOLIAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3hdexT», «DakTopbl
pPaZIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukanus «TunudaHble OMOILIEHO3b», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOJUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnass xuura Poccuiickoit ®enepauuu, H300pa)K€HUS OXPAaHSIEMBIX BHIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOy4alolMMHUCSA TMPOrpaMM  CpeAHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTHh OOYYarOIIUXCs PYKOBOJCTBOBAThHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAThl OCBOEHUS MpeaMeTa «bHOIOrusD JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHHUS, CAaMOBOCIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepannu, npupoae U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJI€ B YACTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATECIBHOCTH TMPHU CO3JAaAHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JECUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBAXXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTHU IEpE]l
PonunHoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0O€30MacHOro o0paza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IIEHHOCTH TPaBWJI HWHAWBHUIYAJbHOTO M  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTePCTBa, TPYAO0IIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cpepam MnpodhecCUuOHANbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MmyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOITMYECKOTO MBILIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATETBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJBTYpbl KakK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpEACTaBICHUST 00 OKpYKAloleM MHPE KaK O €AMHCTBE MPHUPOJbI, YeOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JJIsi COBPEMEHHOM IMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEeIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAy4yHBbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO I€TEIbHOCTh MHINBUIYaJIbHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yuyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIe JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHUSI IMPOTrpamMMbl CPETHEro OOIIETro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1)0a30Bble JIOrHYecKue A1eHCTBHUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpENEeNATh LENU AEATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il OObsICHEHUS (DAKTOB U SIBJICHHI
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

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



TaKK€  TMPOTUBOPEUMU  Pa3HOTO  poOJa,  BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJICICTBUN JEATEIbHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEAbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEHICHUU KM3HEHHBIX MPOOJIEM.

2)0a30BbIe HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

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

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JEATEIIBHOCTH 10 MOJIYYEHHIO HOBOTO
3HaHUSA, €r0 HHTEPNPETANHU, MPEeoOpPa30BAaHUI0 U NPUMEHEHHUIO B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUU YUCOHBIX U COIMATIBLHBIX MPOEKTOB,;

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

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITH NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,

aHANIM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

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

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC WJCH, TIpeJjlaraTb OPUTHHAIBHBIC IMOIXObI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a]1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHUKaX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTEpHETE), aHaIU3UpPOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS], KPUTUIECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosornueckor mHOpMaIi, HEOOXOAUMOM JJI BBITOIHEHUS YYCOHBIX
3aj1ay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor uHGopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JAaiora Ui IMCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJICUCTBHS, TMOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MMOHMUMATh M HMCIIOJb30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWBUAYAIbLHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHHMBATh HUIAEHU C TO3ULUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1)camoopranusanms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M MOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTCHUN;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAULIMK B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN WU
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  pedieKCMH KAk  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TPOLECCOB, UX PpE3YJNbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NpPU AaHaIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

3)npuHsiTHE cCe0A M APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro 4yeloBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3yapTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOI'O MHMPOBO33PEHMS, O BKIAJIE POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeIIeCTB U MpEeBpallCHUE
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYyJIpHOH Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOACHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPHA W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHUS DHEPIUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJI MPUHATUS NMPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIOIEHUS] HOPM IPaMOTHOTO MOBEJCHHS B OKPYKAIOICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHMOPHIHOTO CKpEIIMBAHMsI JJIsl MpeJCKa3aHUsl HaclIeOBAHUS MNPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAHUSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
00001ass 6MoIOTHUecKyt0 UH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

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

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTUHbI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHM:
BUJ, TIOMYJIALNSA, TeHO(DOHA, 3BOIIOLMS, ABIKYIINUE CUJIBI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HKOCHCTEMa, TMPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. M. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJOTMYECKHX (PAKTOPOB HaA OpraHU3Mbl, IEepeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMaX, AHTPOINOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM TPaMOTHOTO TMOBEJCHHSI B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIB30BaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKkTUYECKHUe pabdoThl, COOIIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTMYECKHE  MPOOJIEMBI
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
KoauvecrBouacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u
n/m TeMIporpaMMmsl Bcero KonTpoabHubiepaborsl  IIpakTHuecknepadoThbI (i pposEIc)
o0pa3oBaTe/ibHbIEPECYPCHI
bubmuoreka [JOK
1 bronornsrarsayka 2 0 05 https://m.edsogru/7f41c292
5 JKuBble cuCTeMBbI U BX 1 0 0 bubmuoreka [JOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHHUE 8 0 1 bubnnoreka [JOK
KJIETKH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
4 JKuzuenesaTebHOCThKICTKH 6 0 0 httos://m.e dsogrou 171416202
PasMHOXkeHUE 1
5) WHJVBHIyaJIbHOE Pa3BUTHE 5 0 1 Bubmorexa LIOK
https://m.edso0.ru/7f41c292
OpraHU3MOB
6 HacnencrBeHHoCcTh 1 8 0 15 bu6mmorexa [IOK
U3MEHYMBOCTHOPIaHU3MOB https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 1 0 bubmuorexa [JOK
OCHOBBIOMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmorekxa [JOK
8 Pesepriocapens 1 0 0 https://m.edsogru/7f410292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
ITPOTPAMME




11 KIJACC

KoaundecTtBouacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (umdh )
nu(poBLIe
n/n TEeMIPOrpaMMbl Bcero Koutpoabublepaborsl  IIpakTnyeckuepadoTsl P
o0pa3oBaTe/ibHbIEPECYPCHI
bubmuoreka [JOK
1 ] 1
BOITIOUKOHHAAOHONOr U 9 0 https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE 9 0 05 bubmmorexa [IOK
JKU3HU Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
Opranu3msl U bubnunoreka [JOK
3 5 0 1
OKpyKarouascpeaa https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1 bubmuoreka [JOK
4 9 1 0
IKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
5 P 2 0 0
C3CPBHOCBPEMA https://m.eds00.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 95
[TPOTPAMME '







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoanuecTtBouacon
DJIeKTPOHHbIeNU(PPOBBLIEOOPA30BATEIbH
n/ Temaypoka Bcee KonrTpoabubiepa  IIpakTuueckuepa
blepecypcehl
Il ro 00ThI 00ThbI
bubmuorexa [JOK
buosiorus B cucreMenayk 1 0 0 https://m.eds00.ru/863e6122https://m.edsoo.ru/
863e632a
MeTo/1bl TO3HAHUS KUBOM
npupojsl. [IpakTudeckas padora
NI: 1p<<PHICHOHi3OBaHHe a3l:)II/I‘lHBIX 1 0 0.5 bubmorexa LHOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
buonornueckue cuctemsl, 1 0 0 bu6mmoteka [IOK
IIPOLIECCHI U UX U3YUYECHHE https://m.eds00.ru/863e6564
XumMuueckuii coctaB KieTku. Boa 1 0 0 bubmmorexa [JOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6nuoreka [IOK
benku. CoctaB u cTpoeHue OEIKOB 1 0 0 https://m.edsoo.ru/863e6h72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue 1 0 05 bubnmoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»
but6mmoreka [IOK
YreBoneL. Janm et 1 0 0 https://m.eds00.ru/863e6870




bu6nmoreka [IOK

8 Hyxnensobiexucotsl. AT® 0 https://m.eds00.ru/863e6d5¢c

9 Hcropus u meTonbl u3y4eHus 0 bubnmoreka [JOK
kiieTku. Knerounasreopus https://m.edsoo.ru/863e6e88

10 KieTka kak menoctHas KuBast 0
crucrema
CrpoeHnue 3yKapuoTHYECKON
kieTku. JJaboparopnast pabora No
2 «M3yueHue cTpOeHHUsI KIETOK bubnnoreka IIOK

11 pacTeHHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ffOhttps://m.edsoo.ru/8
OakTepuil 1o MUKPOCKOIIOM Ha 63e716¢c
TOTOBBIX MHUKpOTIpEIapaTax U ux
OIIHUCaHUE»

bu6nuoreka [IOK

12 OOMEHBEIIECTBUIINMETA00IN3M 0 https://m.eds00.ru/863e766¢

bu6nuoreka [IOK

13 ®otocuites. XemocHuTes 0 https://m.eds00.ru/863e7c98

. bubmmorexa [JOK

14 OHepretieckuioOmen 0 https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.

Jenenue kiaeTku. MuTos.

15 JlaGopaTtopnast pabota Ne 3 05 bubmmotexa [JOK
«Habmromerre MuTO3a B KIIETKaxX https://m.edso00.ru/863e7dc4
KOHYHKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»

16 buocunTes 6enka. Peakius 0 bu6nuoreka [IOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e

17 Tpancusmus — OMOCHHTE30eIKa 0 buGnnorexa [JOK

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




18 HexnerounsieopMbDKU3HE — 0 bubanoreka HOK
BUPYCBI https://m.eds00.ru/863e7540

bu6nmoreka [IOK

19 DOpMBIPa3MHOKEHUSIOPTaHU3MOB 0 https://m.edso00.ru/863e81b6https://m.edsoo.ru/

863e831e
. bubmuorexa [JOK

20 Meitos 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJeTok. OII0I0TBOPEHHE.

21 JlaboparopHnas pabota Ne 4 05 bubnuotexa [HOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»»

99 WNHauBKUyalbHOEPA3BUTUEOPTaHU3 0 bubnmnorexka HOK
MOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o

23 HACJIEICTBEHHOCTH U 0 bubmorexa HOK

https://m.eds00.ru/863e86f2
U3MEHYHUBOCTHU
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 pU3HAKOB. MOHOTHOpHUIHOE 0 bubmmorexa LOK
P ] puA https://m.eds00.ru/863e8878
CKpEIIBaHHE
UTHOPUIHOE CKpEIIUBaHUE.
25 ?aKOH iejaBHcmforlg 0 bubmmorexa [JOK
https://m.edso0o.ru/863e89a4
HaCJIeIOBaHMsI TPH3HAKOB
CueruieHHOE Hacje10BaHNe
npusHakoB. JlabopaTopHas pabora
26 Ne 5 «3yuenue pe3ynbpTaToB 0.5 bubmmorexa LIOK

MOHOTHOPHUIAHOTO U AUTHOPHUTHOTO
CKpPEIIMBAaHMA y APO30(HIBI HA

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




TOTOBBIX MUKpPOIIpEIiapaTaxp

I'eneruka moima. HacinemoBanme bu6nuoreka [IOK

27 1 0
MIPU3HAKOB, CIEIIJIEHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
MN3MeHuYnBOCTbD.

HenacneacTtBeHHasi U3BMEHYHUBOCTb.
Jlaboparopnas pabota Ne 6.
28 I/Isngﬂnefqoxmz)nxauHOHHoﬁmMe 1 0.5 buGnnorexa LIOK
https://m.edso0.ru/863e8efe
HYUBOCTH,
MOCTPOSHHUEBAPUAIIMOHHOTOPS A 1
BapUAIMOHHOMKPHUBOM»
HacnencrBenHass ”3BMEHUYUBOCTb.
JlaGopaTtopnast pabora No 7. bubnuotexa [HOK

29 . 1 0.5
«AHanmu3 MyTaluui y 1po30(hus https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTpEnaparax»

30 I'eneTrka yenoBeka. Mtorosas 1 0 bu6mmoreka [IOK
KOHTpPOJIbHAs paboTa https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TT0

31 teme «HacneacTBeHHOCTD 1 1 0
W3MEHYHBOCTH OPTAaHU3MOBY

bu6nuoreka [IOK

32 Cenexuus Kax HayKka 1 npouecc 1 0 https://m.edso0.ru/863e9214

33 MeToibl U JOCTUKEHUSI CEICKIITUHI 1 0 bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 broTexHoI0rusAKakoTpacabnpon3B 1 0 bubnuotexa [JOK
OJCTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME




11 KIJACC

Ne KoauvecTtBouacoB
DJIeKTPOHHbIeNU(PPOBBLIEOOPA30BATEIbH
n/  Temaypoka Bcee KonTpoabubiepa = IlpakTuueckuepa
blepecypcehl
I ro 00THI 00ThI
DBOJIIONUS K METOBI €€ bu6nuoreka [IOK
1 0 0
W3y4YeHUs https://m.edso0o.ru/863ea20e
Wcropus pa3Butus 1 0 0 bubnmnorexka HOK
MIPEJICTABICHUA 00 YBOJIIOIIHH https://m.eds00.ru/863e9570
bubnuorexa [JOK
M 1
HKPOIBOIIOLHA 0 0 https://m.edso0o.ru/863e9cle
HOHy.]I?[III/IFI KaK 3JICMCHTapHasa
SIMHHMIIA BUJIA ¥ SBOJFOIIH.
HI;60 I:TO Hﬂafl abora Jﬁo 1 1 0 0.5 bubmmorexa LHOK
patopHas p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
JBrKyIme cuitbl (37€MEeHTapHbIC bubnmnoreka [JOK
1 0 0
(haKTOphI) SBOTIOLIUN https://m.edsoo.ru/863e9da4
EctectBeHHbIi 0TOOD U €ro 1 0 0 bubmuotexa [JOK
dbopMBI https://m.eds00.ru/863e9ed0
Pe3ynprars! 3BoNIIOIIMK:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUA000pa3oBaHUeE. Bu6 110K
HOJIMOTEeKA
J 02 1 0 0.5
abopatopaspabora N https://m.edso00.ru/863e9fde
«OnucaHnuenpucrnoco0IeHHOCTHO
pranusma u
e€0THOCUTEITLHOTOXapaKTepay
Hamnpasnenus n 1 0 0 bubmuoteka [JOK




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

yTUMaKpPO3BOIIOIUU
9 HeobpaTumocThIBOIOIAH 0
10 Ucrtopus xxu3nu Ha 3emiie u 0
METO/Ibl €€ U3YUCHUS
1 ['MnoTre3sl MPOUCXOKACHUS 0 bubnmoreka [JOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasBuTHe xHu3HM HaA 3eMiie 110 0 bubnnoreka IIOK
3paM U Nepuoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pacTUTEIBLHOTO U )KUBOTHOTO
mupa. [IpakTuueckas padora Ne 1 bubnuoreka [JOK
13 0.5
«3yueHne UCKOMmaemMbIX https://m.edso0.ru/863ea8bc
OCTaTKOB PACTCHHI U JKMBOTHBIX
B KOJUTEKIIUSX
CoBpeMeHHasicucTeMaopraHuecK bubmuoreka [JOK
14 0
oromupa https://m.edsoo.ru/863ea48e
15 DBOTIOLMSYETIOBEKA 0 bubmmorexa [JOK
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmwxymuecuiibl (pakTopsl) 0 bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIUUIBOTIOIIUTNYETIO 0
BEKa
18 Yenoseueckue pacsl U 0 bubnmnorexka HOK
NPUPOHBIE AJANITALUU YEIOBEKA https://m.edsoo.ru/863eaea?2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HHKHOBEHHE 1 0
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHSIKAKHAYKA 0




Cpenpl oOuTanus u

21 0 bu6nmoteka LIOK https://m.edsoo.ru/863eafec
IKOJIOTHYECKHE (PAKTOPHI
AbuoTtndeckue (HakTopsl.
JlaGopaTopnas pa6ota No 3.
«Mopdornoruueckue

99 0COOEHHOCTH PACTCHHH U3 05 bubanoreka HOK
Pa3HBIX MECT OOUTAHUSIY. https://m.edsoo.ru/863eb10e
JlaGopaTtopnast pabota Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCay

bubmuorexa [JOK

23 brommecknedakTops: 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomyssiiad. [TpakTudeckas

24 pabdota Ne 2 «ITogcuér maoTHOCTH 0.5
TIOTTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHun»

o5 Coo0b1iecTBaOpraHu3MOB — 0 bubnmnoreka [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKUECUCTEMBI 0 bubmmorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNn

97 HKOCUCTEMBI. DKOJIOTUUECKUE 0 bu6muoreka [JOK
nupamMuipl. CBOMCTBAIKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpUpOIHBIEOKOCUCTEMBI 0

29 AHTpPOIIOT€HHBIEAKOCUCTEMBI 0

30 buocdepa — 0 bu6muoreka [IOK




riaobajabHasIKOCHCTEMa3eMIN

3aKOHOMEPHOCTH CYIIECTBOBAaHUS

https://m.edsoo.ru/863ebbh5e

31 o6uocdepsl. Torosas 1 0 ]F?'LI:SSH/I//I%T::;;(])_IS/I; 63ebd16
KOHTpOJIbHAs paboTa

32 UYenoseuecTBo B Onochepe3emin 1 0

33 CocylecTBOBaHUETPUPOIbI U 1 0 bubnnoreka HOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE

34 TeMbl «CooO1iecTBa u 1 0
9KOJIOTHYECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

KonnposepsiemoropesyJbtara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

CdhopMupOBaHHOCTh 3HaHUH O MeECTe U  POIHU
OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUU COBPEMEHHOW E€CTCCTBEHHO-
HAyYHOW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PCHUS,
0 BKJIAJC POCCUHCKUX M 3apyOSKHBIX YyUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTUHU; (YHKIIMOHATHHOU
IPaMOTHOCTH YEJIOBEKA IS PEIICHHUS JKU3HCHHBIX

3aga4

YMeHne packpbiBaTh COJEp)KaHHE OMOJIOTHMUECKHUX
TEPMHHOB U TIOHSTHH: >XU3Hb, KIETKA, OPraHU3M;
MeTabonu3M (OOMEH BEIIeCTB M IMpeBpalieHue
SHEPTruM), TOMeocTa3 (caMOoperyisius), YpOBHEBas
OpTraHM3aIs JKUBBIX CHCTEM, CaMOBOCIIPOHM3BEIACHHE
(penpoaykuusi), HacIEACTBEHHOCTb, W3MEHYUBOCTb,

POCT U pa3BUTUC

Ymenue U3J1araThb Ouosornyeckue TEOpUn
(kyIeTOYHAst, XPOMOCOMHas, MYTAI[MOHHAasi), 3aKOHbI
(I'. Mengens, T. Moprana, H.W. BaBunosa) u yuenus
(0 umeHTpax MHOrooOpa3usi U  HPOUCXOXKICHUS
KyJnbTypHbIX pacteHuil H.W. BaBwmiioBa), omnpenenars
IPaHULBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

VYMeHue BIIafieTh METOAAMHM HAy4HOIO IO3HAHMS B
Oounonorun (HaOJIIOJICHUE U OINKCAHUE KUBBIX CUCTEM,

MPOLECCOB M SBJICHUM; OpraHu3alvs U MPOBEICHHE

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHKCHHUC
TUIIOTE3BI; BBISABJICHUC 3aBUCHUMOCTH MCKAY
HCCICAYEMBIMHA BCJIIMYNHaAMU, 00BsACHEHHE

IMOJIYYCHHBIX PE3YJIbTATOB, UCITIOJIB30BAHHBIX HAYYHBIX
HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB; YMCHHC ACJIATh BBIBOAbI

Ha OCHOBAHWH MMOJTYUCHHBIX pGSyJ'ILTaTOB)




YMeHue BbIICIATh CYIIECTBEHHBIE TIPU3HAKU BUPYCOB,
KIIETOK MPOKAPUOT H DYKAPUOT, OMHOKIETOUYHBIX H
MHOT'OKJIETOYHBIX OpPTaHH3MOB; 0COOEHHOCTH
IIPOIIECCOB OOMEHA BEIISCTB U MPEBPAICHUS YHEPTHH
B KJeTKe, (OTOCHMHTE3a,  IUIACTHUYECKOTO W
OHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MUTO3a,
Meio3a, OIIOIOTBOPEHHUS, Pa3MHOXKEHUS,

MHIUBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3)

YMeHue NpHUMEHATH IIOJIYYEHHBIE 3HAHUA Ui
O0O0BSICHEHUSI OMOJIOTMYECKUX IPOLECCOB M SIBICHUH,
JUIi  TPUHATHS ~ NPAKTHYECKUMX  PEIICHWH B
MOBCEIHEBHON KM3HM B  IEeNsAX  OOECleyYeHus
0€30IaCHOCTH  CBOETO  3JI0pOBbSI M 3/10pPOBbS
OKPY’KaIOIIMX JIH0/IeH, COOII0IEeHUs] HOPM I'PaMOTHOTO

MOBEICHUS B OKPYXKalOUEd NPUPOJHOM CpEIE;

IIOHMMAaHHE HE00X0IMMOCTH U CII0JIb30BAHHUS
JOCTHKEHUN COBPEMEHHOU onosoruu u
OMOTEXHOJIOTUI JUTS palMOHAIBHOTO
IIPUPOJONOIB30BAHMS

YMmenue peliaTh 3JIEMCHTAPHBIC TCHECTUYCCKUC 3aJa4u
Ha MOHO- M JUTHOPUIHOE CKPEHIMBAHUE, CLEIUICHHOE
HacJeJOBaHHE; COCTABISTH CXEMbl MOHOTHOPHIHOTO
CKpeLMBaHMUs JJIs TpeACKa3aHus HacjelO0BaHUs
MIPU3HAKOB Y OPraHU3MOB

VYMeHue BBINONHATh Ja0OpaTOpHbIE M NPAaKTUYECKUE
paboThl, coOmroaaTh npaBuia npu padbore ¢ ydeOHbIM

1 1ab0opaTOpHBIM 000PYAOBaHUEM

10

YMeHrne KpUTHUECKH OLIEHUBATh U MHTEPIPETHPOBATH
uH(}OPMAIIHIO OMOJIOTHYECKOTO coJiepKaHus,
BKJIFOYAIOLIYIO TICEBJAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX
HWCTOYHUKOB (CMU, HAaY4YHO-TIONYJISIPHBIE
MaTepuaibl); OITUYECKUE AaCIEKThl COBPEMEHHBIX
uccae0BaHUI B ouosorum, MEJULIMHE,

OMOTEXHOJIOTHHA

VMeHune co3maBaTh COOCTBEHHBIE IIHUCHMEHHBIE U
YCTHBIE  CcOOOIeHusi, 0000mas OHOIOTUYECKYIO
I/IH(l)OpMaHI/IIO N3 HECKOJBbKUX HCTOYHUKOB, FpaMOTHO

MCIIOJIb30BaTh MOHATUHHBIN anmnapat OMoJI0Tuu




11 KIIACC

KoanposepsiemoropesyJjbtara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

ChopMUpOBaHHOCTh 3HAaHUH O MeECTe€ U POIHU
OMOJIOTUY B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PCHUS,
0 BKJIAJE POCCUHCKUX H 3apyOCKHBIX YyUEHBIX-
OMOJIOrOB B pPa3BUTHE OMONIOTUH; (YHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA IS PEIICHHUS JKU3HCHHBIX

3aga4

YMeHne packpbiBaTh COJEpKaHHE OMOJIOTHMUYECKUX
TEPMHHOB W TIOHATUH: BHJ, TOIYJISAIHS, TeHO(OH],
HBOJIFOLIMS, JIBHXKYIIUE CHIIBI ((paKTOPBI) SBOJIOIHH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUA000pa3oBaHUE,
IKOJIOTHYECKHE (PaKTOPhI, IKOCHCTEMA, MPOJIYIICHTHI,
KOHCYMEHTHI, PEMYIEHTHI, e MTUTAHWS,

AKOJIOTHYECKas MUpaMKia, OMoreoreHo3, ornochepa

YMmeHune u3JaraTh Ouosornyeckue TEOPHH
(oBomonnonHas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpUs HBOJIIOLMM), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoacrsa K.M. bapa, depenoBanus
IJaBHBIX HampaBieHWd u myTteid spomonmu  A.H.
CeseprioBa, yueHus: o 6uocdepe B.M. Bepnanckoro),
OnpeaAcIsAITb I'paHUIBI UX MNPUMCHHUMOCTU K JXHUBBIM

CHUCTEMaM

YMmenue BiaseTh METOJaMH HAy4YHOTO ITO3HAHUA B
ounonorun (HaOJIIOJICHHE W ONKUCAHHUE KUBBIX CHUCTEM,
MPOLECCOB M SIBJICHUM; OpraHu3alus U IPOBEICHHUE
OHOJIOTHYECKOT0 JKCIIEPUMEHTA, BBIIBHIKEHHE
THIOTE3HI; BEISIBIICHHE 3aBHCHMOCTH MEXKTY
HCCIIETyEMBIMU BEJIMUYNHAMH, 00BsICHEHHE
MOJIYYEHHBIX PE3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB; YMEHHE JIeJIaTh BBIBOJIbI

Ha OCHOBaHUH MOJTYYEHHBIX PE3YJIbTAaTOB)




YMenune BBIACIATH CYIICCTBCHHBIC MMpU3HAKA

CTPOEHHUS OHOJIOTHYECKUX 00BEKTOB: BUJIOB,
TIOTYJISILIHH, MIPOJIYIICHTOB, KOHCYMEHTOB,
PEAYIICHTOB, OHOreoIeHO30B " 9KOCHCTEM;
0COOEHHOCTHU MIPOIIECCOB HACJIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO otbopa,

BUJ000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB,
JEHCTBUS HKOJIOTHUECKUX (DAKTOPOB HAa OpPraHU3MBI,
IIEPEHOCA BELIECTB U IIOTOKA YHEPIMH B DKOCUCTEMAX,
AQHTPOIIOICHHBIX W3MEHEHUM B JKOCHUCTEMAax CBOEH
MECTHOCTH, KpyroBopoTa BEILECTB u

OMOre0OXMMHYECKHUX IIUKIIOB B Onochepe

YMeHHe nOpUMEHSATh [OJYyYEHHbIE 3HaHUsA IS
00BsICHEHUS! OMOJOTHYECKUX MPOIECCOB U SIBICHUIA,
JUIi  TPHUHATHS ~ INPAKTUYECKUX  PEIICHWM B
MOBCEIHEBHOM JKM3HM B  LENAX  0OecredyeHus
0€30MacHOCTH  CBOETO  3J0POBbsI U 3JI0POBBSA
OKPYKaIOIIMX JIFOAEH, COOIIOIEHUS] HOPM TPaMOTHOTO
MOBEICHUSI B OKPYXKalOUEd NPUPOJHOM  CpEIE;
MOHUMAaHUe HEO00XOUMOCTH MCIIOJIb30BaHUS
JOCTHKEHU N COBpPEMEHHOM ouonoruu TUTST
PalMOHAIBLHOTO MPUPOIOTIOIH30BAHUS

YMeHue pemars dIeMEHTapHble OHOJOTHYECKHE
3aJ]auM, COCTaBJISATh CXEMbl IIEpPEHOCA BELIECTB H

SHEPruM B 3KocHucTeMax (e MUTaHus)

YMeHue BBITIONHATH JTAOOPATOPHBIE W MPAKTUYCCKUE
paboThl, coOmroaaTh npaBuia npu padbore ¢ ydeOHbIM
1 1abopaTOpHBIM 000PYAOBaHUEM

YMeHne KpUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH
uH(}OPMAIIHIO OMOJIOTHYECKOTO COJZIepKaHus,

BKJIIOYAIOOIYIO MCEBAOHAYUYHBIC 3HAHUA U3 PAa3JIMIHBIX

HWCTOYHUKOB (CMU, HAaY4YHO-TIONYJISIPHBIE
MaTepuabl); paccMaTpuBaTh rnodanbHbIC
AKOJIOTUYECKHE POOIIEMBI COBPEMEHHOCTH,

¢bopMHUpPOBATh TIO OTHONIICHHIO K HUM COOCTBEHHYIO

MMO3UIIHIO

10

VYMeHne co3maBartb COOCTBEHHBIE TIHCHMEHHBIE U

YCTHBIE  COOOIIEHUsI, 0000m@as OUOIOTHUYECKYIO




I/IH(l)OpMaLII/IIO N3 HCCKOJIbKUX UCTOYHUKOB, I'PaMOTHO

UCTOJIb30BaTh MOHATHIHHBIN anmapar OHoJI0run



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

1.1

1.2

IIpoBepsiembIiidjieMeHTCOAEPKAHUS

buonorusikaknayka

buonoruss — Hayka o xuBod mnpupone. Ponp Ouosorum B (GOpMHpPOBaHUU
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUCTEeMaONOIOTHUECKUXHAYK

Mertoabl 1Mo3HaHUS KUBOW IpPUPOAbI (HAOMIOIEHHE, HKCIEPUMEHT, OIUCAHMUE,
U3MepeHue, KiIacCupUKalus, MOJACIUPOBAHNE, CTAaTUCTHUYECKas 0O0paboTka

JTAHHBIX )

JKuBBIe cuCTEeMBI U X opraHnu3anusa

2.1

Kupble cuctembl (OMOCHMCTEMBI) KaK IpeaMeT u3ydeHust ouonoruu. CpoiicTBa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHUM oOpraHuzald OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKHUH, KIETOYHBIH,

OpraHU3MEHHBIN, TOMYIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIH

3.1

3.2

3.3

3.4

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUM COCTaB KIETKH. XHWMHYECKHE JJIEMCHTHI: MAaKpO3JICMCHTHI,
MHUKPOIJICMCHTEI. Bonga wu MHUHCpPAJIBbHBIC BCHICCTBA. CDYHKI_II/II/I BOABI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IGOCMOTHqCCKOFO6aHcha

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
HesameHuMble ¥ 3aMEHUMMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYphl OETKOBON MOJEKYIbI (I€pBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XUMHUECKHe CBOHCTBa OenkoB. buonormueckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — OHoorMueckue KaranuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LIEHTD, cybcTpatHas Ceun(UIHOCTb. KogepmenTs!. BuramuHsl.

OTJ'II/I‘II/I}I(I)epMeHTOBOTHeOpraHH‘{eCKI/IXKaTaJII/ISaTOpOB

VYrneBoapl: MOHOcaxapuasl (TJIIOK03a, pubo3a U JA€30KCHpU003a), JucaxapHbl
(caxapoza, nakTo3a) W MOJHCAaxXapuibl (KpaxMmal, TJIUKOTEH, LEeJUII0N03a).
buonornueckne QpyHKITMN yriIeBOIOB.

Jluuaer:  Tpurnmunepunabl,  crepouasl,  pochomunuael.  'mapodunbHO-
ruipooOHbIe cBoicTBa. buonormdeckue QyHkiuu nunuaoB. CpaBHEHUe

YrieBoa0s, OCJIKOB U JIMIIUI0B KaK HCTOUYHHUKOB SHCPTHUU

Hyxneunossie kucnotsr: JIHK u PHK. Hykieotnasl — MOHOMEPBI HYKJIEHHOBBIX




kucinotr. Crpoenne u ¢ynkmuu JHK. Crpoenune u ¢ynkuuun PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

Luronorus — Hayka o kierke. Kiierounas teopusi. MeToabIM3y4EHUSIKIIETOK

3.6

3.7

Knerka kak menoctHas xwuBas cuctema. OOImMe NpU3HAKK KJIETOK: 3aMKHYTast
Hapy)kHas MeMmOpana, moiyekyiasl JIHK kak reHerwmdeckuil ammapar, cucTeMa

cuHTe3a OeJka

Tunsl KJIETOK: dyKapuoTHueckas U npokapuotuueckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuoTUYeCKoW  KieTku. Kierounas creHka Oaktepuil. CTpoeHue
AYKapUOTUUYECKOW KJIETKU. OCHOBHBIC OTIMYMS PACTUTENILHOW, >KUBOTHOM U

IpUOHOI KIIETKH

3.8

3.9

3.10

4.1

[loBepXHOCTHbBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAIUKC, HX
¢ynkiun. [Inasmarndeckas memOpana, e€ cBoiictBa u pyHkuun. Lluromnasma u eé
opranouzipl. OHOMEMOpaHHbIE OpPraHOWAbI KIETKH: SHJOIUIa3MaTHYecKas CETh
(OIIC), ammapat ['onbku, nn3ocombl. [loyaBTOHOMHBIE OpPraHOMABI KIIETKH:
MUTOXOHAPUM, Maactuabl. llpoucxoxaeHue MHUTOXOHAPUM M TUacTUl. Buabl
wiactua. HememOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, KIETOUHBIH LEHTD,

PECHUYKH, KTyTUKU. DYyHKIIUHOPraHOUIOBKIETKH. BKiTtoueHus

SAnpo — perymsaropublii meHTp kietku. CTpoeHue sijpa: siaepHas 000i104YKa,
KapuoIlia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

TpaHcropTBeIeCTB B KJIETKE

KuzHenesTenbHOCTHKICTKU

OOmeH BemiecTB, WU MeTa00IM3M. AcCUMMIALMS (TUIACTHUYECKU OOMEH) H
JTUCCUMUIIALIUS (PHEPTreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rereporpodHbiil. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPALICHNU SHEPTHUU B KIICTKE

4.2

4.3

®otocunrte3. CBeToBas u TeMHOBasi ga3bl ¢poTocuHTe3a. Peakuuu porocunTesa.
O¢ddextuBHOCTh oTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIICHUS €TO
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAUYEHUE XEMOCHHTE3a JIs

JKA3HU Ha 3emiie

SHCpFeTI/I‘-ICCKI/Iﬁ oOMEH B KIIETKE. Pacmiemienue BCIICCTB, BBIACICHHUEC H
AKKYMYJIUPOBAHUEC OSHEPTHUU B KIICTKC. DTallbl SHEPTCTUUCCKOTO oOMeHa.
I'mukomnms. Bpo>KeH1/1e n €ro BUIBI. KI/ICHOpO)IHOQ OKHCJICHHEC, WJIHN KICTOYHOC

npixaHue. 9 (eKTHBHOCTHIHEPreTUYECKOr000OMeHa

4.4

Peakuuu matpuunoro cuntesa. ['enernyeckas nnpopmanus u JHK. Peanuzanus

reHeTHUYecKol HMHOpMalMu B KIeTKe. |'eHeTH4yecKuil KoJ M ero CBOMCTBA.




Tpauckpumnus — matpuunblii cunte3 PHK. Tpancmsiumus — O6uocunTe3 Genka.

KoaupoBanueammunokucnot. Poiaspudocom B OnocunTesedenka

4.5

Hexnerounsie ¢opmbl xu3HH — BUpychl. Mcropusi oTkpsiTHs BHpycoB (/I.U.
WBanoBckmii). OCOOEHHOCTH CTPOCHHUS U IKU3HEACATEILHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, XHUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oymurens CIINda.

[IpodunakTrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIMA

Pasmuoxenne u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

Kietounslii 1WKI, WU SKA3HEHHBIM [WKI KiIeTku. WHTepdasza u MUTO3.
[Ipoueccel, mpoTekatoniye B uHTepdasze. Perumkamus — peakiusi MAaTPUIHOTO
cunreza JIHK. Ctpoenme xpomocomM. XpOMOCOMHBIM HAaOOp — KapHOTHIIL.
JlunouaHBIH W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHIBI.
LuTosornyeckue OCHOBBI Pa3MHOKEHUS M WHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne kierkm — muto3. Cragum mutosa. Ilpoueccsl, mpoucxonsdumue Ha

Pa3HbIX CTAAUAX MHUTO34d. buonornyeckuicMBICIMHUTO3a

@dopMBI pa3MHOXKEHHUSI OPraHM3MOB: Oecrioyioe M T0J0Boe. Buibl Oecrosioro
PAaSMHOXCHUA: JCJICHUC HAABOC, IIOYKOBAHHMEC OAHO- W MHOI'OKJIICTOYHBLIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXCHHUE.

I/ICKYCCTBGHHOGKJIOHI/IPOBaHI/IeOpFaHI/ISMOB, CrO3HAYCHUCAIACCIICKIIN

5.3

5.4

5.5

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYHS OT OECIIOIIOrO.
Meito3. Cragum wmeiio3a. IIpomecchl, mpoucxopsimue Ha CTagusx Meiosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonormueckuiicmbicn u

3HaYeHHEeMEN03a

["amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX. [lonoBbIe
JKEJIC3bl: CEMCHHHUKU U SIUMYHUKU. O6paBOBaHI/I€ N Pa3BUTHEC IMOJIOBBIX KIJICTOK —
ramMmer  (CriepMaTo3ouj,  SWIIEKIETKAa) —  CIepMaTOreHe3 MW OOTeHeE3.
Oco0eHHOCTUCTPOCHUSAANIIEKIIETOK H  crepMaTo3ouioB.  OTIOA0TBOpEHHE.

[Taprenorenes

WunuBuayansHoe — pa3BuTHEe  (OHTOreHe3).  OMOpUOHAJIbHOE  pa3BUTHE
(amOpuorenes). Drarbl SMOPUOHATILHOTO PAa3BUTHUSL Y MO3BOHOYHBIX YKHUBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHes. I[loctamOGpuonanbHOe pa3BuTHE. THUITBI
NOCTAMOPHOHANIBHOTO Pa3BUTHS: TpsiMOe, HempsiMoe (JIMYMHOYHOE). BnmsHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOZICTBA.

Poct u pazsutue pactennii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH,

CTaluUu pa3BUTUA




HaCJIGI[CTBCHHOCTB U USMCHUYUBOCTHLOPIraHU3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3agauu reHetuku. Mcropus pa3Butus reHeTHKU. BKilag poCCHMCKUX
U 3apyOexHBIX YYEHBIX B DPa3BUTHE TEHETHKH. METoasl T'€HETHKH
(rudpuI0JIOrNYECKHUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA ).
OcHOBHBIE T'€HETHUYECKUE MOHATHS. |'eHeTn4ecKasi CUMBOJINKA, UCIIOJIb3yeMasl B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBJEeHHbIe [. Menzaenem.
MoHorubpuaHOe CKpelMBaHue. 3aKoH eIWHOOOpa3usi THUOPUIOB IEPBOTO
nokonenus. IIpaBwino poMuHHMpOBaHWsA. 3aKOH pAaCIUEIUIEHUS IPU3HAKOB.
['unoresa uncrotel ramert. [1oiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe CKpemmuBaHWe. 3aKOH HE3aBUCHUMOIO HACIECAOBAHUS MPHU3HAKOB.
[{utoreHeTnyeckue OCHOBBI AUTHOPUAHOTO CKpEUIMBAaHUS. AHAIM3UPYIOIIEe
cKkpeumuBanue. lMcrnonb3oBaHuME — aHANM3HMPYIOLIErO  CKpEIUMBAHUSA s

OIIPCACIICHUA I'CHOTHUIIA ocobu

CuernneHHoe HacieqoBaHue npusHakoB. Padora T. Moprana mo CueEIIeHHOMY
HACJIEOBAaHWIO TeHOB. HapyiieHwe cClHeluieHHs TE€HOB B pe3yjbTare
KpOCCHHIoBepa. XpOMOCOMHasi TEOpUsl HacCJIeICTBEHHOCTHU. ['eHeTmueckue
KapThl.

['enetuka mona. XpoMOCOMHOE OIpeneseHre mojia. AYTOCOMBI U IOJIOBBIE
XPOMOCOMBI. I'omorameTHbIe U reTeporaMeTHbIe OpPraHHU3MBI.

HaCJIeIlOBaHI/ICHpI/I3HaKOB, CHCIIVICHHBIX C ITOJIOM

H3meHunBOCTh. BUABI M3MEHUMBOCTH: HEHACIICICTBEHHAs W HACIJIECICTBEHHAs.
Ponp cpempl B HEHACIEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIMOHHON H3MEHYMBOCTH. BapuallmoHHBIM psA M BapuUalMOHHAas
kpuBas. Hopma peakunu npusHaka. KonnuecTBEHHbIE M KAUECTBEHHBIE IPU3HAKU

U UX HopMa peakiuu. CBolicTBaMOIM(PUKAITMIOHHOMM3MEHYUBOCTH

HacnenctBeHHas, WM TE€HOTUIIMYECKas, HW3MEHUMBOCTh. KomOMHaTHBHas
M3MEHYMBOCTh. Melo3 U TMOJIOBOM mporecc — OCHOBa KOMOWHAaTHMBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kiaccudukanuss MyTarui:
TE€HHBIE XPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MpU4KMHBI MyTanuil. MyrareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HAclIeACTBEHHON n3MeHunsocty H.U.

BasuiioBa

I'enetuka uyenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOIBI TE€HETHKH
YeJI0BEKA: TeHEaJTOTHYECKUM, OJNTM3HEIIOBBIH, [MUTOTCHETHICCKU,
OMOXMMHYECKHIA, MOJNEKyIsapHO-TeHeTHueckuid. COBpPEMEHHOE OIpeecHHe
TE€HOTHIA: TOJHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUITUPOBAHUE, B TOM YHCIIE C
nomompio [I[[P-ananm3a. HacnencrBeHHbie 3a007€BaHUS YEIOBEKA: TCHHBIC

Oosie3HM, O0JE3HNU C HACIEACTBEHHOHN MPEIPaCcHoIOKEHHOCTHIO, XPOMOCOMHBIC




7.1

Oone3nn. CoMaTHYeCcKWe M TEHEpaTHUBHBIE MyTaluu. [IpUHIUIBI 370pOBOTO
oOpa3a >KWU3HHM, [AWArHOCTUKH, TMPOPWIAKTUKH W JIEYCHHUS TEHETUYCCKUX
Oosie3Heil. MenKo-reHeTHYECKOe KOHCYJIbTHUPOBAaHUE. 3HAUCHHUE MEIUITMHCKOM

TCHCTUKHU B IIPEAOTBPAIICHUHU U JICUCHUH I'CHETUYCCKUX 3a00/1€BaHNH YEeI0BEKa
CeJ’ICKHI/IﬂopFaHI/ISMOB. OCHOBBIOMOTEXHOJIOTHU

Cenekuusi Kak Hayka M MPOLECC. 3apOKICHHE CEJIEKUUU U JOMECTHKALMS.
Yuyenne H.M. BapwimoBa o0 1EHTpax TPOUCXOXKICHUS € MHOT000pas3us
KYJIbTYpHBIX pacTeHuil. LleHTphIIpOnCXOXKICHUAIOMAITHUXKUBOTHBIX. CopT,

mnmopoaa, miraMm

7.2

7.3

CoBpemMeHHbIE METObl CENeKUMU. MaccoBblii M MHAMBUAYaAJIbHBIM OTOOPHI B
CEJICKIIMM PAacTeHHH M >KUBOTHBIX. OLEeHKa sKcTepbepa. biM3KopoacTBEHHOE
cKpeluBaHue — WHOpuauHr. Yucras nuHus. CKpeluBaHHE YHUCTBIX JIMHHUU.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIMHT.
Otnanénnas tubpugmsanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 U
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTM)KEHHs CElIEeKLUMU pPACTEHUH, JKUBOTHBIX H

MHUKPOOPIraHHU3MOB

bruorexHonoruss Kak oTpacib IpPOU3BOACTBA. ['€HHAas WH)XKEHEpUsA. OTallbl
co3nanust pexomOunHantHoW JIHK u TpaHcreHHesix opranu3moB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKJIOHAJIBHOE PA3MHOKEHUE PACTCHUM.
KnonupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SAMCTBEHHBIX OpPraHM3MOB.
DKOJIOTN4YeCcKue u TUYECKUETIPOOIIEMBI. I'MO —

TeHETUIECKUMOTU(PUIIMPOBAHHBICOPTAHU3MBI
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IIpoBepsieMbliidIeMeHTCOIEPKAHUS

DBOIOIMOHHAA0MOJIOTUS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugnerenbctBa  sBoiouuu.  IlameoHTosornueckue:  MOCIENOBATENBHOCTD
IIOSBJICHUSA BHIOB B MaJIEOHTOJIOTHUECKOM JICTOIMUCHU, IIEPEXOIHBIC (bOpMBI.
buoreorpaduyeckue: cxoacTBo U pazauuue ¢payH u (Iop MaTEpUKOB U OCTPOBOB.
OMOpHOIOTHYECKHe: CXOJCTBa W pa3iuyus HSMOPHUOHOB pa3HbIX BHUJOB
MO3BOHOUHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE, AHAJIOTMYHBIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHUE: CXOICTBO

MEXaHU3MOB HACICACTBECHHOCTH MW OCHOBHBIX MeTa00INYECKUX HyTefI Y BCEX




OpTraHU3MOB

1.2

1.3

OpomounonHas Teopusa Y. lapBuna. [Ipeanockuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBM>KyIIMe CHIIbI HBOJIFOLIMM BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE IIPU
OTPaHMYEHHOCTH PECypcoB, HeolpeaenéHHass HW3MEHYUBOCTb, Oopbba 3a

CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopusi HBomonud (CTD) ©  OCHOBHBIE €€ IOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIIA BUAA U SBOJIOUH

14

1.5

2.1

2.2

2.3

JBwxymue cuibl ((GakTopbl) SBOJIONUU BUIAOB B Ipupoge. MyTalMOHHBINA
nporecc M KOMOMHATHBHAS M3MEHYMBOCTB. llomyssiMOHHBIE BOJHBI M JIpeid
reHoB. Mzomsmus u murpamnus. EctecTBeHHBIH 0TOOp — Hampabistomuil (akTop
HBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT,  OPraHW3MOB  Kak pe3yibTar HdBoiouuu. [lpumepsi
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAIANTALINH.

Bun u Bunoo6paszopanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUI00OpA30OBAHUS:

reorpaduueckoe, IKOJIOrHIecKoe

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I OBOJIFOIIUHN: (bHHeTH‘ICCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocThIBoIOLIMU
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbple TPEICTaBICHUS O 3apOoXACHUM Ku3HH. Haydnsle runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 M MaHcHepMus. XHUMHYEcKas
IBOJIIOLMS.  DKCIIEPUMEHTAJIBHOE TMOATBEPKICHHE XMMHUUYECKOH HBOJIIOLNU.
HauanbHble stansl O6uonorndeckoit spomronuu. I'mnoreza PHK-mupa. IlepBbie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)XUBBIX OPraHU3MOB

Pa3Butne xu3zHum Ha 3emusie mo spaM U mnepuonaM. Karapxeil. Apxelickas u
npoTtepo3oiickas 3pbl. [lameos3oiickas spa M e€ mepuoabl: KeMOpuCKui,
OpJIOBUKCKHW, CUJIYPUMCKHUM, JEBOHCKWWA, KAMEHHOYTOJbHBIA, TEPMCKUM.
Me3so30iicKkas 3pa U €€ Iepruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOMU.

KaiiHo3oiickass 3pa u® €€  T1epuoapl:  MNAJNEOTE€HOBBIM,  HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapaKkTepUCTUKA KIMMAaTa U TEOJOTMYECKUX IPOLECCOB.
OcHOBHBIE 3Tambl BOJIOLUN PACTUTEIHLHOTO U KUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHMi W >KMBOTHBIX. [losiBlIeHMe, pacuBeT M BBIMHpPAHUE TPYNI KUBBIX

OpraHu3MOB

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHHe 5BoJoluu. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB

2.4

DBoIOIMS YelloBeKa. AHTPOIOJIOTHSA Kak Hayka. Pa3BuTHe mnpencraBieHuUd o




MIPOMCXOXACHUN 4YeloBeKa. Meroabl u3ydeHus aHtponoreresa. CxoactBa u
pasnuyus 4eJoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.

JBwxymue cuibl (pakTopsl) aHTpororenesa. HacneacrBeHHass U3MEHUMBOCTh U
€cTecTBeHHBIN 0TOOp. OOIIeCTBEHHBIHOOPA3KU3HU, W3TOTOBICHHUCOPYAHUTPY/IA,

MBIIIJICHUE, PC€Yb
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OcCHOBHBIE CTaIuMU W BETBU HBOJIOLMM YEJIOBEKA: aBCTPAIONHUTEKH, UYenmoBek
ymensiid, Yenosek npsMoxondmui, YenoBek HeaHaepTanbCKud, Yenosek
pasyMHblii. Haxolku HMCKOMAaeMbIX OCTaHKOB, BpPEMs CYILECTBOBAHUS, 00JIACTb

pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OpYAUs

Yenoeueckne pacbl. OCHOBHBIE OOJNBIINE PACHl: €BPOICOUHAS (€Bpa3HiicKas),
HEerpo-aBCTPaJIONIHAs (9KBaTOpHANIbHAS), MOHIOJIOUAHAsS (a3uarcko-
aMmepuKaHCKast). UepTbl MpUCIOCOOICHHOCTH TPEICTaBUTEICH YEIOBEUECKHX pac

K YCJIOBHAM CYLICCTBOBAHMU. EnuHCcTBO YemoBeUecKux pac. KpI/ITI/IKapaCI/ISMa

OpranusMsl 1 OKpyxaromiasicpeaa
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DKoJorus Kak Hayka. 3aJadd M paslienbl AKOJIOTHHU. MeToapl 3KOJIOrMYecKHUX
UCCIIEeIOBaHUM. DKojornyeckoe MupoBo33peHue. CpenbloOuTaHUsSOPraHU3MOB:

BOAHAA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  QaxkTopel.  Kiaccupukamuss — HKOJOTHYECKUX  (DAKTOPOB:
abuoTHueckue, OonoTnyeckue " AHTPOIIOT€HHBIE.

JleliCTBUEIKOIOTHYECKIX (DaKTOPOBHAOPTAHU3MBI

AbGunotnyeckue (akTopbl: CBET, TEMIlepaTypa, BIAXKHOCTb. MDOTONEPHOIU3M.
[IpucnocoOnenuss OpraHM3MOB K  JEMCTBUIO  aOMOTHYECKUX  (PAKTOpOB.

buonornueckuepuT™sl

buotuueckue dakropel. Buasl OMOTHYECKHUX B3aMMOJCUCTBHI: KOHKYPEHIIUA,
XMIIHUYECTBO, Mapa3UTU3M, MYTyajdu3M, KOMMEHCAIN3M (HaxJeOHWYECTBO,
KBapTUPAHTCTBO), aMEHCaJu3M, HEUTPAIHU3M.
3HaYeHNeOMOTHYECKUXB3aUMO 1€ CTBUHIACYILIECTBOBAHUSIOPTaHU3MOB B

MIPUPOIHBIXCOOOIIECTBAX

OKOJIOTUYECKHE XapaKTCPUCTHUKHU IOITYyJIAIUH. OCHOBHBIC IIOKa3aTciIn
InomyJjdanuu: 4YUCICHHOCTb, IINIOTHOCTL, POKIAACMOCTb, CMCPTHOCTH, HNPHUPOCT,

Murpanus. JJMHaMUKa4YuCIEHHOCTUIIONYIISILIUY U €€PETyIIALNs

COO6H.ICCTB& 1 OKOJOTUYCCKUCCUCTEMBI

4.1

CoobmiectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3m B

OuoIEeHO3€E
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DKoJIOTHYeCKHEe CHCTeMbl  (dKocuctemsbl). Ilonsitue 00 »dKocuctemMe U
6HOF€OHCHO3€. CDYHKI_[I/IOHEUIBHBIG KOMIIOHCHTBI 3KOCUCTCMBI: TMPOAYLICHTHI,
KOHCYMEHTHI, peAylieHThl. KpyroBopoT BEIIeCTB M OTOK SHEPTHH B SKOCHCTEME.
Tpoduueckne (muIieBble) YPOBHH OJKOCHCTeMBbI. lluimieBbile LEMU W CETH.
OCHOBHBIC TIOKa3aTeIM JKOCHCTEMBI: OHMOMacca, MPOAYKIHSA. IKOJIOTUYCCKHE
NUPaMUbl:  TPOIYKIMH, YHUCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJISILYs, pa3putue. Cykieccus

4.3
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[IpupoHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMAa XBOMHOIO WIIU
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOosKocUCTEMBI.
buonorudeckoe u X03sHUCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak Qaxtop ycroiumBocTH dKocucteMm. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasust Ha 3emiie

Yuenne B.U. Bepnaackoro o Owocdepe. ['paHunsl, coctaB U CTPyKTypa
ouoctepsl. Kuoe BemectBo U ero Qpynkuuu. OcobeHHOCTH Ouocdepbl Kak
rJ100anpHOM 3KOocucTeMBbl. JIMHAMMYECKOE paBHOBecME M oOOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemectB W OHOT€OXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHanTbHOCTEOMOC(Eepbl. OCHOBHBICOMOMBICYIITH

UYenoBedecTBo B Omocdepe 3emiu. AHTPOIOTEHHBIE W3MEHEHUst B Omocdepe.
['mobanbHbIEe HKOIOTHYECKHE TPOOIIEMBI.
OcHoBa palMOHAIILHOTO  YOPABJICHHUS NPUPOAHBIMH  pecypcaMH M HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH6I/IOJIOFI/II/I H OXPaHAIIPUPOAbI




YYEBHO-METOINYECKOE 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 [laceunuka B.B. Axkuronepnoe o6mectBo «M3narenbcTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u ap.;
[Ton penakuueit [laceunnka B.B. AximonepHoe o61ecTBo «31aTenbeTBo
«ITpocsemieHue»

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc, OO0 "duzukonJlad"

Tpenaxep "O0nako 3nanuii". buonorus. 11 xknacc, OO0 "®uszukonJlad"

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
buonorus. [loypounsie pazpadotku. 10-11 kiaccel. ba3oBbiit ypoBeHb. [laceunuk

B. B., lIBenoB I'. I'., E¢pumona T. M.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6ymoreka [{OK https://m.edsoo.ru

DOneKTpOoHHBIN 00pa3oBaTeNbHbIN pecypc "lomarniHue 3agaHusl.
CpenneeobmeecodpazoBanue. buonorus", 10-11 knace, AO M3naTeascTBoO

"IIpocBemienune"
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