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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro IMpeameTa
«buonorusi»  coctaBwiM: KoHuentyaiabHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€, CoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pazoBanus B Poccuiickoit denepamnuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHNUHU B MTO3HAHUU KUBOUW MPUPOJIBI U 0OECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBiIeHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuayia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W IPEAMETHBIM pE3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCd 1O OCBOCHHUIO COJACpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbIi ypPOBEHb) pealn30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJIoTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJICHUS, IPEACTABICHUN O 30pOBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karouled MPUpOIHOU cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMme Mo OMOJIOTHHU YAEJIEHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKH HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIeco00pa3HOro TMOBEACHUS B OKpYXarolled MNpUpoAHON cpeae, aHaluza
BIIUSIHUSA XO3SMCTBEHHOM JESTENBHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosiorus» mpoIUKTOBAHO HEOOXOIUMOCTBIO 00eCIieueHus



YCIIOBUH ISl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3aj[au IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUIEHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMU
oOyuaromuxcs. M3ydyenne Ouonmoruu odecnednBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpKaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISIONIME aJCKBaTHOE TOBEJCHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHuszM Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOT000Opa3ne OpPraHudecKOro MHUpay,
«IBOJIOLMS KUBOU NPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYAJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHajau3a JAaHHBIX O NYyTSIX pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJIICHHE Yy oOOydaroummxcss oO0meil KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSICHITH U OLICHUBATH SIBIICHUS OKPY>KaIOIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUI U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPHUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH IEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEHN cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE Mep NPO(PHUIAKTUKA
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenusi Onoaoruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIBI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loanepskanue
OCMOTHUYECKOI0 OanaHca.

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



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmenTsl. ButamuHsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpud03a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue dyHkuuu aunuaoB. CpaBHeHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[{uTosnorus — Hayka o kierke. KinerouHas Teopus — NpuMep B3auMOJIEUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranousl kietku: JIIC, ammapart ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM M mnactud. Buasl mmactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KIIETKU. BrirroueHus.

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

TpaHcnopT BEUIECTB B KIIETKE.

JleMoHCTpaum:

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

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekyibl



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

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

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

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOeHUs KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEeH) U
JUCCUMWIAIMSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKWA3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl DSHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanust reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. Mictopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

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

Tabmuupbl U cxembl: «Tunel nuTaHus», «Merabonusmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHHMe U HHANBHU/YAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KnerouHnplii 1MWK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTOS.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3sa. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKu CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnosnoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAHHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VCKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUME CMBICT H
3Ha4YEeHUE MeHo3a.

["'ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEpPMAaTOreHE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuus, opraHoreHe3. IloctamOpuonanbHOe paszButue. TUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMb», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

OOopynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOIIUTAIOIIETOY, «SHIeKIIeTKa MJIEKONUTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopuas pab6ora Ne 4. «M3yueHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTUH
1 SMOPHOJIOTHH B CTAHOBJICHHMH TCHETUKH. BKIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIC . MeHenem.
MonorubpuHOe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HAaCJIeIOBAHMS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOMBI. ['omMorametrHele M rereporaMeTHble OpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBbIE M KaYE€CTBEHHBIE MPU3HAKH M KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTUA. MyTaIrimoHHas M3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MyTareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HaciIeACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKH. CoBpemenHOE ONPENICIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHnble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBBIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUSI W €ro UHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmMonencTBUE QJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl PpPACTEHUM,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas U3MEHUHUBOCTHY.

O6opynoBanue: MojaenU-amIuKaun «MOHOTHOPUIHOE CKpEIIUBAaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



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

JlabopaTtopHble U NpakTHYecKHe padoThbI:

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

JlaGopaTtopHnas paborta Ne 6. «M3yuenne MoaupUKaITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

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

Tema 7. Ceniekumsi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBBI U UHANMBUIAYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rtulOpuau3auusa M €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 M
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranuzmoB. KiertouHnas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJIoHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «lIeHTpbl NPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bEeKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

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



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHXKEHHUS CEJIEKLIHUH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTUYECKOW JIETOMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBMOKYIIUME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkpooaBosorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrxymue cuiibl (pakTopbl) 3BOJIOLMKU BUAOB B Ipupojae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. VM3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh, OPraHU3MOB Kak pe3ysibTaT dBoOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U MU0 AN TAIINH.

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

MaxkpoaBomorusi. DPopMbl  IBOMIONUU:  (DuUIIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLNH.

[IpoucxoxieHne OT HeCHelHaIu3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAS paguarus.

JleMoHCTpaum:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsumm»,  «MyTranuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BoMoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHue», « IKOJIOTHYECKOE BUI00OPAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMma, MyTaniid (GOpMbI KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclIepMusi. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANIBHOE MOATBEPKACHUE XUMUYECKOUN ABoMonMU. HavaabHbie Tamnsl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpPAKEHHE HSBOIIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YemoBek nOpsaMoxonsamiuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pasymHblii. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (9KBAaTOpUalibHAs),  MOHTOJOWIHAs
(a3maTtcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConaHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTtka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKHX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeyecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHBOHIIA), CICMKH WU
U300pakeHHsl KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTCHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajau U pa3Jeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckre, OWMOTHMYECKHE U AaHTPOIOTreHHbIE. JIeMCTBHE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Bunpr OMOTHUYECKUX B3aUMOJICCTBUMU:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAu€HHE OWOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHKU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUA U €€ Perysus.

JlemoncTpanum:

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

Tabnunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «®@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie ¥ NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

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

[Tpaktrueckast padota Ne 2. «Iloncu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHIN».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OuOIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCUCTEMBI. [luimeBpie Iemu W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOIYKUHUU, YHCICHHOCTH, OuomMacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

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

UenoseuecTBo B 6Mochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUsI B Ouocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBsie nenm», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOTIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHMSI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisIOmAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBerii d3ddexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot azoTa B mpupoae».

O6opynoBanue: Mojaelb-anmukamnus « TUnudHbIe OMOILIEHO3b», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoIeH03», «BpeauTenn BaKHESHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTCHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM JKOJOTHYECKUM TPYIMIaM OJHOTO BHU7A,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCHUUCKOM
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPaBOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIIECHHUS K KYJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepauuu, Opupoie U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM TrpaXJ1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOIHOMY HACJIECAUIO U MaMATHUKAM MPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMU, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaeiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTI'O MPHUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/CUCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

NOHMMaHHWE W pealu3anus 370pOBOro W 0Oe3omacHOro obpasa KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€30I1acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOTr0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3iInyHbIM cdepaMm MpodeccnoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYE€CKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEICTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHWE TI00ATBHOTO XapakTepa IKOJIOTUYECKUX MPOoOJIeM U IMyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJieM, CBS3aHHBIX C PAIMOHAIHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHCHUE PABHOBECHS B DJKOCHUCTEMax, OXpPaHYy BHJIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUI U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHYECKOMN EATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUS] 00 OKpYXalolleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3Y4YEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DakTOB H
UMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaThl OCBOCHHUsS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT W ApPYIHX),
YHUBEpCalbHble Yy4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMU OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COUMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBl CPEJHETO OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYJIUpPOBaTh M aKTyaJIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHM S, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3M C JIPYTUMHU MOHSATHUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

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

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh pPa3jM4YHbICe BUABl JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

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

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apTYMEHTHI JIJIs JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, NpEIjaraTb OPUTHHAIBHBIC TIOJIXOMbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKUX CJIOBApPSAX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yYeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMU OOIICHHUS M B3aUMOJICUCTBHS, NMTOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIAaThb pPE3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HUIAEU C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JEATEIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIBHO COCTABJISITH IUIAH  pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU aHaIHW3€ pe3yJbTaToOB
NEeATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

NPU3HABAaTh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynpTaThl OocBoeHUs nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpruyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEWCTBHUI MO OCBOEHUIO, MHTEPHPETALNN U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM O0yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHs yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHUPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB U IpEBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3als *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENpPOAYKIIHS ), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraThb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U NPEBPALICHUs] SHEPTUU B KIIETKe, (POTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH MOJIyYEHHBbIE 3HAHUS AJI1 OOBACHEHUS OMOJIOTHMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOIOICHUS] HOPM IPaMOTHOTO MOBEJCHUS B OKPYXKAIOMICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojsorun U OMOTEXHOJIOTUHA Uil  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpeiCcKa3aHUsl HACJIEJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMs, BKJIIOYAIOIIYIO TIICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOW MH(pOpPMALMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUK;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOUICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

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

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOH, 3BOTIONUS, ABIKYIINE CUJIBbI ((DaKTOPBI) HBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThl, I1eMH MUTaHUA,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei ’Bomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3alusi U MpOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TOMYJIALNUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTUYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B HSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJyYEHHbIE 3HAHUS Uil OOBSICHEHHS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLIUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHMMaHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpAaTOpHbIE M TpaKkTHUYeCKHe padoThl, cOOII0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIIMH, HAYIHO-TTOMYJIIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3HUIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
p https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTD KJIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U N3MEHYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpaMMbI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOTIONHOHHAS OHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U DKOJIOTUIECKHE CUCTEMEI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
. bu6mmoreka [IOK
BBoHBII HHCTPYKTaX 11O
1 TEE 1 https://m.edsoo.ru/863e6122
~DHOJIOTHA B CHCTEME HAYK. https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
Tb IlpakTuueckas padora Ne 1
2 «cronp30BaHnEe pa3IMIHBIX 1 0.5 bubmorexa [JOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
buonornueckue cuctemsl, IPOILIECChHI
3 1 ux n3ydenne. CtaproBas 1 bubmorera [JOK
yreHue. 1ab https://m.edsoo.ru/863e6564
JIuarHocTuyeckas padora.
4 XuMuueckui coctaB KiIeTku. Bona u | bubmuorexa [JOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢
bubmuorexa [JOK
5 benku. CocTtaB 1 cTpoeHHE OEITKOB 1
P https:/m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
katanuzaropsl. Th JlaGopaTtopnas
6 pabota Ne 1 «3yuenune 1 05 bubnmoreka [JOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTH KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubmuoreka [JOK




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

MaTpUIHOTO CUHTE3a

bu6mmoreka [IOK
8 Hyxnensosie kucotst. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropus u meTonbl u3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak menoctHas KuBast
crucrema
Ctpoenune 3yKapuoTUYECKON KIIETKH.
Tb JIabopaTopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOMpEnapaTax u ux
OIIMCAaHHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wi METaboJIu3M hitps/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemMOCHHTES https://m.eds00.ru/863e7c98
DHepreTudyeckuit oOMeH.
14 KonTponsnas padora Ne 1 o reme " bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
CocraB kieTkn"
JKu3HeHHBIN UK KIeTKH. Jlenenue
kietku. Muro3. Th JlaGoparopnas
15 pabota Ne 3 «Habmronenne Mutosa B 0.5 bubnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK

https://m.edso0o0.ru/863e796e




bu6mmoreka [IOK

17 T —0 0
ARG HOCHHTES DEIKA https://m.edsoo.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — bubnunorexa [IOK
BHPYCBI https://m.eds00.ru/863¢7540
bu6mmoreka [JOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kietok. OmnoaorBopenue. Th
)1 Jlaboparopnas pabota Ne 4 0.5 bubnnoreka [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NuauBHyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
3 I'enetnka — Hayka o bubnuotexa [JOK
HACJIEACTBEHHOCTHA U U3MEHYUBOCTHU https://m.eds00.1ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npr3HaKoB. MoHOTHOpHTHOE bubmorexa HOK
P ’ puA https://m.edso0.ru/863e8878
CKpEITUBaHNE
UTHOPUJIHOE CKpEIIMBaHUE. 3aKOH
25 iLCSaBI/II():I/I?/IOTO HaIZ:HL: OBaHUS bubmorexa HOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrernieHHOe HaclieIoBaHUE
26 npusHakoB. Th JlaGoparopnas 0.5 bubnnorexka [JOK

pabota Ne 5 «M3y4yeHue pe3ynbTaToB
MOHOTHOPUIAHOTO U AUTHOPHUTHOTO

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




CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka noma. Hacienosanue

bubmuorexa [JOK

27 MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. Henacnencreennas
u3MeHunBocTh. Th JlaboparopHas

)3 pabota Ne 6. U3yuenue 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBOM»

HacnencrBennast usmeHunBocTh. Th

79 JlaGopaTtopnast pabota No 7. 0.5 bubnuorexa [JOK
«AHanmu3 MyTaluui y 1po3o(huisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKPOIpENapaTax»

30 I'eneruka gemoseka . ITonroroBka kK bu6mmorexa [IOK
KOHTPOJIbHOM paboTe. https://m.edsoo.ru/863e8d78
Konrtponbnas pabora Ne 2 o Teme

31 «HacnencrBeHHOCTE U
W3MEHYUBOCTH OPTaHU3MOBY/

Bcepoccuiickas mpoBepouHas paboTa
Cenekus Kak HayKa M IpoLece
32 /Beepoccuiickast z;:OBep(F))‘{HaH bubmmorexa LIOK
https://m.edsoo.ru/863e9214
pabota
AHanu3 KOHTPOJIbHOU
33 paboTel. MEeTOBI U JOCTHKEHUS bubmmorexa [IOK
. https://m.edsoo.ru/863e9214
CEJIeKLIUU PACTEHUMN U )KMBOTHBIX
34 buotexHoorus kak oTpacib bubnmuorexa [JOK

MIPOU3BOJICTBA

https://m.edsoo.ru/863e9336




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| BBoanslii nnctpykrax no Th. | bubmmoreka [IOK
DBOJIIOLHS U METOJIbI €€ U3yUEHUS https://m.edsoo.ru/863ea20e
Bxonnas quarnoctuueckasi padora.
2 Hctopus pa3BuTHs NpeaCTaBICHUN 1 bubmmorexa [TOK
pHA P pea https://m.eds00.ru/863e9570
00 3BOTIOINU
bubmuorexa [JOK
3 Muxkpo3Bosto 1
HKPOIBOMOTIHA https://m.edsoo.ru/863e9cle
[Tonynauus xkak 3neMeHTapHas
eMHHULIa BUJa U 3Bosirouu. Th
4 JlaGoparopHnas padota Ne 1 1 0.5 bubmmorexa LOK
PATOPHAA P B ' https://m.edso0.ru/863e¢99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE | bubnuoreka [IOK
(haKTOpBI) SBOTIOLINU https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1
P bop https://m.edsoo.ru/863e9ed0
Pe3ynbrarel 3BOMIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BU000pazoBanue. Th Eub OK
7 JlabopaTtopHas padota Ne 2 1 0.5 nommoreka L

«Omnmcanue TpUCIOoCOOJICHHOCTH
opraHu3Ma # e€ OTHOCUTEIHLHOTO
XapakTepa

https://m.edsoo.ru/863e9fde




Hanpasnenus u mytu

bu6mmoreka [IOK

8
MaKpO3BOJIIOLNU https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BosIOLNN
10 Ucropus xu3nu Ha 3emiie 1 METObI
€€ u3y4eHus
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubnunoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUN
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
Tb IlpakTrueckas padora Ne 1
13 «M3ydeHne NCKOTIaeMbIX OCTaTKOB 0.5 bubmorexa LHOK
i . ' https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
koJutekuusax» [loaroroska k
KOHTPOJIbHOH paboTe.
CoBpeMeHHas cucTema
bu6mmoreka [IOK
14 opranndeckoro mupa. KonrponapHas
" " https://m.edsoo.ru/863ea48e
pabora Ne 1 mo teme: "DBomronHs
15 AHanu3 KOHTPOJIbHOM pabOTHI. bubnuoreka [IOK
DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyiye cuibl ((hakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOJIIOIUHA
YyeJoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJlarTanyy 4eJI0BEKa https://m.edsoo.ru/863eaca2
19 O6o0muieHue o Teme




«Bo3HUKHOBEHHE U Pa3BUTHC )KU3HU

Ha 3emiie»
20 DKOJIOTHS KaK HayKa
)1 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnnoreka [HOK
(baxTopsl https://m.edsoo.ru/863eafec
Abuotnueckue daxktopsl. Th
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
22 pacTeHUil U3 pa3HbIX MECT 0.5 bubmmorexa LHOK
https://m.edso00.ru/863eb10e
obutanus».Th JlaboparopHas
pabora Ne 4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYyCa»
bu6mmoreka [IOK
23 brorieciie GaKTops https:/m.edsoo.ru/863¢b348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisauuu. Th IIpaktuueckas
24 pabota Ne 2 «Iloacuér mioTHOCTH 0.5
MOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHui)
)5 Coob1ecTBa OpraHu3MoOB — bubnnoreka [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnmoreka [JOK
(?KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MIOKA3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmmorera [TOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccust
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI




buocdepa — rnobanpHas

bu6mmoreka [IOK
! 1
30 skocuctema 3emmu. [oaroTosia k htps://m.edsoo.ru/863ebbSe
KOHTPOJILHOH paboTe.
3aKOHOMEPHOCTH CYIIIECTBOBAHHUS
31 ounocdepsl. KontponsHas padora Ne 1 bubmorexa HOK
PEI. ROHTP P : https://m.edsoo.ru/863ebd 16
2 no Teme: "Oxonorus"
1 AHanu3 KOHTPOJIbHOM paOOTHI. |
YenoseuecTBO B Onocdepe 3emiu
13 CocymiecTBoBaHUE TPUPOIBI U | bubnnoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
34 O0606111eH1Ee TeMbI «C000IIIeECTBa U |
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
eCTGCTBeHHO-HaquOfI KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUA, O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHOM TPAMOTHOCTH YeNOBEKa JUJIsl peIlleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUMN: KHU3Hb, KJIETKA, OpraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMenue uznaraTtb OMONOrMYECKHE TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT00Opas3usi M TMPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAyYHOTO T[O3HAaHUS B OHOJIOTHH
(HaOnrofieHWe M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OpraHM3aisi W TMpOBeAeHHE OHOJOTHYECKOr0  JKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpEeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
GI/IOJIOI‘ MYCCKUX MPOLECCCOB U ﬁBHCHHfI, AJI TIPUHATUSA NPAKTHICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA HOCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOTO

IpUPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aaa4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAHUE, CLUCINNICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaACKasaHus

HacCJICOAOBaHM ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKUE PabOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAIOLIYIO [ICEBAOHAYYHbIE 3HAHUS
U3 pa3ianyHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3ziaBaTh COOCTBEHHBIC TTMCHMEHHBIC M YCTHBIC COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOJIbKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJb30BAaTh MMOHSATHHHBIN armapar OuoJIornun

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M PO OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAaMOTHOCTH YEJIOBEKA JJIsi PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

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




(paxtopsr) ABOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHTBI,  KOHCYMEHTBI,  PEOYLEHThl,  LENH  IHTaHWuf,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass  TeOpus  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiiieBoro cxojacrea K.M. Bbapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(HabOmro/IeHHEe W OINMCAHMUE >KUBBIX CHUCTEM, IPOIIECCOB W SIBIICHUIA;
OpraHmW3alys W MPOBEICHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIIMYMHAMHU, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMECHTOB,  PCIYLIEHTOB,  OWOreOlIEHO30B M  IKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEACHUS B  OKPYXKAKIIEH MNPUPOAHON  Cpene;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTe 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SGHCPTHUU B 9KOCUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpaKTUUYecKue paboTsl,
coOmogath mpaBwia npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianydHbIX ucToyHNKOB (CMU, HayuyHO-IONYJsipHBIE MaTepUalIbl);

’ paccMmarpuBaTh rio0anbHbIE IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC HMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKUX HCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TTOHATHHHBINA alrnapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHOIOTHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0padoTka

JTAHHBIX )

JKuBnIe ccTeMBI U BX opranu3anus

2.1

XKuspie cucrembl (6HOCHCTEMBI) KaK MpeaMeT u3ydeHus: omomnoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJIIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

32

33

34

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJIETKM. XHMHYECKHE JJIECMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOJbI H

MHHCEPAJIbHBIX BEIIECCTB B KJIICTKE. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue OenKkoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbI O€IKOBOI MOJIEKyIbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMHUYecKHe cBoicTBa OenkoB. buonorndeckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue kartanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
LHEeHTp, cyOcTpaTtHas crneunpuyHoctb. Kodepmentsl. Butamuubel. OTnnuns

(bepMeHTOB OT HCOPIraHNYCCKUX KATAaJIN3aTOPOB

VYrneBoapl: MOHOCaxapuabl (TIIOKO3a, pubo3a U ae30Kcuprbo03a), aucaxapuibl
(caxaposa, mnakTo3a) W TONUcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlunmuaer:  TpurMnIepuasl, — crepounbl,  Gocdomunuasl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkimu nunuaoB. CpaBHeHUE

YrijieBOJ40B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuuun JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucrema. OOIIMe MPU3HAKA KIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHuecko kieTku. Kierounas crenka Oakrtepuit.  CTpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOU H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HUX
¢bynkun. [Inasmarugeckas memOpana, e€ coiicTBa U pynkimu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmpku, im3ocoMbl. [loayaBTOHOMHbBIE OpraHOM/bI KJIIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcxokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
ractu. HemeMOpaHHbIE OpraHoMIbl KJIETKH: PUOOCOMBI, KJICTOYHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 000JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMeH BemiecTB, WM METa0OIU3M. ACCUMUIAIMS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B OOMEHE BCIICCTB U IMPEBPALICHNUU SHEPTHUU B KIICTKEC

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas ¢a3wl poTocuHTe3a. Peakunu GorocuuTesa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a ISl KU3HU Ha 3emiie.
Bnusinue ycrnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3HpywIue OakTepuu. 3HAaYeHHE XEMOCHHTe3a s

JKA3HU Ha 3emiie

3HepFCTH‘lCCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalsl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIBI. KchoponHoe OKHCJICHHEC, WJIN KJIIECTOYHOC

npixanue. DPGeKTUBHOCTh SHEPreTHYECKOro 0OMeHa

4.4

Peakuuu marpuusoro cuntesa. ['eneruueckas nnpopmarus u JIHK. Peanuzanus

reHeTuyeckol mHpopmanuu B kieTke. ['eHeTHMuecKMit KOA U €ero CBOMCTBA.




Tpanckpunims — marpuunslii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Posb pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc nmmyHnonedpunura gyenoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunakrrka pacmpocTpaHeHHs] BAPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii UK, WIM KU3HEHHBIM MK KieTku. HWMHTepdaza u murTos.
[Tpouieccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAO0Op — KapHUOTHIL.
JIMMUIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[utonornyeckue OCHOBBI PA3MHOXKEHUS U HMHAUBUIYATBHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne kimerkn — wmuto3. Craaun muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUS: JIeJICHUE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccrBenHoe

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

54

5.5

[TonoBoe pa3MHOMXEHHUE, €T0 OTIUYHUS OT O€CIOIO0TO0.
Meiio3z. Craguum wmeiio3a. Ilpoueccsl, npoucxoisfue Ha CTaausIX Meio3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIe
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6p330BaHI/Ie " pa3BUTHEC MOJIOBBIX KJIIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCoOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30U0B. OHJ'IO)IOTBOpeHI/Ie. HapTeHoreHes

WnnuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonansHOe pasButue. Tumbl
MMOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOICTBA.

Poct u pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBUTUS T€HETUKU. BKiiax poccHiickux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu0sI0rn4ecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHbIE TeHETUYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, YyCTaHOBJEHHble [. Mennenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [lonHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOTO HACJeIOBaHHUS IMPU3HAKOB.
[{uToreHeTHUecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIM3WpPYIOIIEe
cKpeliMBaHue. lcrnonp3oBaHuEe — AHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuersieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienuwe crerieHus TEHOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpeIeNeHHe Mojia. AyTOCOMBI U TIOJIOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJICJCTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(HUKAIIMOHHON W3MEHYMBOCTH. BapuanuoHHBI psig W BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKU U UX HOPpMaA pCaKINH. CBolicTBa MO,[[I/I(l)I/IKaI_[I/IOHHOI‘/’I HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTaluii. MyrareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IUTOTCHETHYCCKUH,
OMOXMMHYECKUH, MOJEeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHHUE, B TOM YHCIIE C
nomotnpto [II[P-ananuza. HacnenctBeHHble 3a00se€BaHUs 4elOBEeKa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACIEACTBEHHON MPeapacioyioKeHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTuBHble MyTanuu. [IpUHLIUIBI 370pOBOTO




o0pa3a >KU3HHU, JAWATHOCTUKH, NPOPWIAKTUKA U JICYCHHS TIEHETHYECKHX
Oone3nell. MeMKO-reHeTH4eckoe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIeKUUU U JIOMECTHKAIIHS.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METO/BI CENEKIUMU. MaccoBbli U WMHIAMBUIYaJdbHBIH OTOOpPHI B
CEJIEKIIMM pAacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cCKpeuuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIW MyTareHes u
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pacrenuii. KnoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdeckue npoosembl. MO — reHeTHuyecku

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

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

1.1

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boarouuu.  [lameoHToslorMYecKue:  MOCIENOBATEIbHOCTD
IIOSABJICHUA BHJIOB B MaJ€OHTOJIOTHIECKOMN JICTOIMHUCH, TICPEXOAHBIC (1)OpMI)I.
buoreorpaduyeckue: cxonctBo U paznuuue ¢ayH u (IOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJOTMYHbIC, AaHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJNECKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTel y Bcex

OpraHu3MOB




1.2

1.3

OomounonHass teopus Y.  [apBuna. I[lpennocbuiku  BO3HHUKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckass Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

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

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3ynbTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE (JOPMBI BUI000PA30BaHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple TIunoTessl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHcrepMmus. XUMHUYEcKas
ABOJIIOLMS.  DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHnu3MOB

Pa3Butne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoabl: KeMOpHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIA, MEPMCKUM.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mepuoabl:  MaJeOreHOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATaIbI HBOJIOLNUN PACTUTEIBHOIO U JKUBOTHOT'O MUpa. ApoMOp(O3bl Y
pacTeHMid M JKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBoJouud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

24

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOTI/IH KaK Hayka. Pa3zButue HpeI[CTaB.HeHI/Iﬁ (O

MPOUCXOXKACHUHM dYelloBeKa. MeToapl u3ydeHus aHTpororeHe3a. CXoicTBa




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeTIOBEKa.
JBwxymme cuibl (hakTopsl) aHTpororene3a. HacnencrBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: eBpOINeouIHas (eBpaszuiickasi),
HErpo-aBCTpPaJIONIHAS (3xBaTopuanbHas), MOHTOJIOUAHAS (a3marcko-
amepukaHckas). YepTbl MpucrnocoOIeHHOCTH MPEICTaBUTENEH YEeTOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

OKoslorusi Kak Hayka. 3afauyd W pasfienbl 3KOJOIMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPTraHU3MCHHAsA

3.2

Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abWoTHveckre, OMOTHYECKHE W aHTPONOreHHbIe. JlelcTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

33

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

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bunbl OMoTHYECKMX B3aMMOJIEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HeilTpanu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJId CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6HI€CTBaX

OKOJIOTUYECKHE XapaKTCPHUCTHUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeciIn
nomyJjdanuu: 4YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsanus

COO6H.ICCTB& 1 3KOJOTNYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OwuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumbl-momuHanThl. CBs3U B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . ITlomarme 00 »dKocHCTEME H




4.3

ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB ¥ NOTOK 3HEPTUU B 3KOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1Lied U CETH.
OcHOBHBIE TIOKa3aTeNd HKOCHUCTEMBI: Omomacca, MPOAYKLHUS. DKOJIOTUYECKHE
MUpaMHUIbl: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUs, pa3Butue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOI'O MJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuIlsl, cocTaB U CTPYKTypa
ouocheprr. XKXuoe BemecTtBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEephl Kak
r7100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBeCME W oOOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BemiecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh OMocheprl. OCHOBHBIE OMOMBI CYILIN

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTeHHbIE W3MEHEHUsS B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHANBHOIO  YNPABIEHUS MPUPOAHBIMH peCcypcaMH U UX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue; [lon penaknueii [Taceunuka B.B.
AxmmonepHoe obmectso "M3narensctB o "lIpocBemenne» 10 kimace
[Maceunuk B.B., Kamenckuii A.A., PyouoB A.M. u apyrue; [log AxumonepHoe 001IecTBo

"N3narensct 0 "[IpocBemenue» 11 knacc

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

JocTmxeHrne MeTanpeIMETHBIX pe3yIbTaTOB B paMKaxX U3yUYEHUS MPEIMETOB €CTECTBEHHOHAYTHOTO
osokxa. OcHOBHOE 00I1Iee 00pa3oBaHue : MeToandeckue pekomenaaryu / H.A. 3arpannynas, JI.A.
[Napmrytuna, A.1O. [lentun, A.B. TepemoB. — Mocksa : ®I'BHY «MHcTUTYT cTpaTeruu pa3BUTHS
oOpa3zoBanus», 2023. — 136 c.

[IpakTrudeckue (;1abopaTopHbIe) pabOTHI O yueOHOMY npenmeTy «buosnorus». OcHOBHOE obliee
oOpaszosanne. CpenHee obiee oopazoBanue : yaeoHoe nmocobue / JIA. Ilapmrytuna, A.C.
Tl'oponenckas ; nox pen. JL.A. Iapuwrytunoid. — Mocksa : ®T'BHY «MHCTUTYT conepkaHusi 1 METOOB
oOyueHus», 2024. — 36 c. — baHk 3amanuii U TEKYIIETO OIIEHUBAHUS 110 Y4eOHOMY TIpeaMETyY
«buonorus». OcHoBHOE 001ee oOpazosanue / JLLA. [lapmytuna, A.B. BanoBa, H.A. 3arpannunas.
— Mocksa : ®I'BHY «MHCTUTYT comepkaHus U METOAOB 00yueHus», 2024. — 128 c.

Metonuueckuii keiic. buonorus. 10 kinacc. CuernnieHHoe HacaenoBaHue npu3Hakos / JILA.
[Mapmryruna. — Mocksa : ®IT'BHY «MHcTUTyT copepxanust U METOI0B 00yueHus», 2024. —
12 c.— URL:
https://edsoo.ru/wpcontent/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_prizna
kov.pdf

— Metonuueckuii ketic. buonorus. 11 knace. Pemenue 3anay Ha npuMmenenue 13 3akoHa
reHeTudeckoro pasHoBecus k. Xapau, B. BaitaOepra / JI.A. Tlapmytuna. — Mockga :
OI'BHY «MHcTutyT copepxkanust U MeTo10B o0yueHus», 2024. — 14 ¢. — URL:

https://edsoo.ru/wp-content/uploads/2025/01/biologiva mk zakon hardi vajnberga.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://resh.edu.ru - IHTepakTUBHBIE YPOKH 10 BCEMY IIKOJIBHOMY Kypcy ¢ 1-ro mo 11-i1

KJIACC JIYULIMX YYUTENIEH CTPaHbl MpeaocTaBisieT «Poccuiickas 3J€KTpOHHAs IIKOJIay. JTO



6osee 120 ThicSY YHUKAJIBHBIX 33/a4, TEMAaTUYECKUE KYPChI, BUICOYPOKHU, 3aJaHUs JIJIs
CaMOIIPOBEPKH, KaTajor My3eeB, (PUIbMOB U MY3bIKaJIbHBIX KOHIIEPTOB.

www. I class.ru — Ha obmepoccuiickom 00pa3oBaTeibHOM mopTaie «Most IKOIa»
myOJIMKYIOTCSI ITOCTIEIHUE COOBITHS M M3MEHEHUS B 00pa3oBaTeIbHOM Mporecce B Poccun n
3a pyoeKoM.

www.planetashkol.ru — conuaibHbIN TOpTa B 00J1aCTH 00pa30BaHMS IS TOAPOCTKOB, UX
ponuteneii u yuuteneil. CoIepKUT aKTyallbHYI0 HHPOPMAIUIO TI0 KOHKYpCaM, OJTUMITHAIAM,

CTUIICHJUSM, I'PaHTaM, PEIIETUTOPAM, KypcaM U JIp.
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