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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS y4eOHOro MpeaMera
«buonorusi» coctaBuwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, CcolepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENAX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAaHMSI YeJoBeYeCKOro o6imiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
OTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeACcTaBIeHUWE O LesIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», ompenenaseT o00s3aTenbHOE MPEeIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuasia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTebHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmporpamme 1o OuOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
JeATeIbHOCTH/YU4eOHbIX JEUCTBUN OOYy4YarolIUXCsi MO OCBOCHHUIO COJEp KaHUs
OMOJOrNYECKOro 00pa3oBaHMsl.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
POCMATPUBAETCS HAMpPAaBICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpa3e >XKU3HM M OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOCHHH KMBBIX CUCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTMH YJEIeHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
IEJIECOO0Pa3HOTO TOBEACHUS B OKpY)KAIOIIEH TNPUPOTHOM Cpene, aHamm3a
BJIMSTHUST XO3SUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HaNpaBIeHHOCTH
yaeOHoro mpenMera «buosorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO 00ecIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSAM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OpraHW3allMd M HBOJIIOLMUHU, CO3IAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpalMi OWOJOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buosiorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOJA0B K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOW J1J1s1 (pOPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. Metozasl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TUYHBIX )KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIAaX, CIYKAIIMX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopmHpoBaHUE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJIICHHE Yy OOydarommxcss oOmeil KyJIbTypbl, (PYHKIMOHAIBHON
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUUYECKOW JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICI0BaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOILICHUIO K OKPYKAIOIIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0acTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac 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.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOU MPUPOIbI (HAOTIOICHHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuipl U cxeMbl: «MeTOobl MO3HAHMS JKUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelleCTB B KkieTke. l[loanepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEepBUYHAs, BTOPWUYHAs, TpPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

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

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJApUM W Tactun. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BEUIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEY.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpPONpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUsI KIETOK pPACTECHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiil. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMpPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetuyeckoil uHPopManuu B KIETKE. |'@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubGenb KIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHW3MOB, €r0 3HAYEHUE JUJIS CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOreHe3). OMOpHUOHANIBHOE  Ppa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuino JOMUHMpPOBaHUWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenpanue. VMcrnoap30BaHue aHATU3UPYIONIETO CKPEIIUBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUue moia. AyTOCOMBI U TMOJOBBIE
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HacieacTBeHHOM n3meHunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JCUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON U MHUKpompemnapar «Jpo3zoduia» (HopMa, MyTaluu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHas pabota Ne 6. «3yuenne MoaupUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

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

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

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

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



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHXKEHUS CEJIEKLHUH PACTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. BOJIIOIMOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHHST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHBIE (OPMBL.
buoreorpaguueckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3UUUSI SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHaJOTHYHBIE,
pPYIUMEHTApHBIE OPTaHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y Bcex
OpTraHU3MOB.

OpomonnonHass Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
JnapBUHM3MA. J[BIDKyIIME CHIIBI JBOJIONUM BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOKEHHE TIPH OTPAaHUYCHHOCTH PECYpPCOB, HEOMpeAenEéHHas W3MEHYHBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosmorus. [Tomymnsius Kak equHUIA BUIa U YBOJIOIUH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupojae. MyTalOHHbBIN
IpoIecC W KOMOWHATHBHAs W3MEHYUBOCTH. [lOMyNsIIMOHHBIE BOJHBI U e
reHoB. M3onsims 1 MUrpanusi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepbr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

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

MakposBoiorusi. PopMbl  IBOMIONUU:  (UileTUYECKast, JHUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[TpoucxoxaeHrue OT HecleuUaaIu3upoBaHHBIX MpenkoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.



JlemoHcTpanum:

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

Tabnuup! 1 cxemsl: «Pa3BuTHe OpraHMUECKOro MUpa Ha 3emiiey», «3apoIbIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsumm»,  «MyTtauuoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mamoamantamumn», «OOwas aereHepaunus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OpraHU3MOBY,
«["eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA3OBAHHE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble npenaparbl «Pa3BuTue Hacekomoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/[pozopuna» (Hopma, Myrauuu (HOpMbl KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JSHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble Trumoresst
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKOW dBOMOINH. HavanpHble aTansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

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

KaiiHo3o01ckas 3pa u €€ mnepuoAbl: MAJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPONOTE€HOBBIM.



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

CucremMa OpPraHMYECKOTO MHpa KaK OTpPaKEHHE HBONIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YemoBek nOpsaMoxonsaliuii, YeloBeK HeaHAepTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUANIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBbOHIIA), CIENKH WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

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



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3ajauu U pa3aeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIE. JleMCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTHYECKUX B3aWMOJICCTBUMU:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

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

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

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

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

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CHCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, OunomMaccel. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

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

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

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

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

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BayKHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiil a3 dexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmIuKamnus «TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit ®enepanmu, H300paXe€HUs OXPaHAEMBIX BHIIOB
PaCTEeHUN U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHHs OOyyalolMMHUCA TNPOrpaMM CpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3YyNbTATHl OCBOEHHUS MpeaMeTa «bHomorus» JOCTUTaloTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI U CIOCOOCTBYIOT TPOIIECCaM CAMOIIO3HAHMS, CAMOBOCHIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIECHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a7ad, YBaXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

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

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

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIIY)XEHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

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

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

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3]I0POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepam npodhecCHOHATbHOU JeATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed X
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpPaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YUTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

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

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHMsI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreurBaroIme dhopmupoBaHue GyHKIMOHATBEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

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

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH UX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIAECHUS (MHAYKTUBHBIE, JEOyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

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



TaKK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LIE€JECHANIPABICHHBIA MOUCK MEPEHOca CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeyiaraTh OPUTHHATBHBIC TOIXOIbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTEe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMaIU, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGpopmaIuu (CXembl, rpaduKy, TdarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS W B3aUMOJCWUCTBHUS, MMOHHMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cOBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOMIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU AaHAIU3€ pPE3yJIbTATOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO TOAM O0yUYEHUS.

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

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIIAJIE€ POCCHUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BeIIeCTB M IpEeBpallleHUe
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsIpHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOT'O MO3HAHUSI B OMOJIOTMH: HAONIOACHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHUsS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JAOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHMOPHIHOTO CKpEIIMBAHMs JJIsl Mpe/CKa3aHUsl HacleJOBaHUs MPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO I[ICEBJOHAYYHBIC 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001ast 6MoJIOrHUecKyr0 UH(GOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

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

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas pamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit sBomonuu A. H. CesepiioBa, yuenusi o ouocdepe B. W. Bepnaackoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKM CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, TMEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpee, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OpATOPHbIE M MIpakTUYecKue padoThl, COOIIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ass 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [{OK
L brororist kax Hayka 2 05 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBble cucTeMBbl U UX OpraHu3aLus 1 0.5 https://m.edsoo.ru/7f41c292
. bubnuoreka [{OK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 0.5 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 KusneneaTenbHOCTD KIIETKH 6 0.5 https://m.edsoo.ru/7fA1c292
5 Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U N3MEHYHUBOCTD 3 05 15 bu6nmorexa LIOK
OpraHu3MOB ' ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 05 bubnnorexa [JOK
OMOTEXHOJIOTUU ' https://m.edso00.ru/7f41c292
but6mmorexa [IOK
P 1
8 C3CPBHOC BpeMA https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypchl
bubnunoreka LIOK
1 JBOMOLKOHHAS GHOOTHA d 0.5 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 05 bubnnorexa [JOK
3emie ' ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Opranu3MEl H OKpyAkaiolas cpea > 05 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 0.5 https://m.edsoo.ru/7fALecTA
bu6mmoreka IIOK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
uudpoBbie
Nen/m | Tema ypoka KonTpoabubie | IlpakTnueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
1 buosorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1 bubnnorexa [JOK
2 1 0.5
«HMcnonp30BaHuE PA3NIMYHBIX METOIOB IIPU https://m.eds00.ru/863e6122
M3Y4EHUH OMOJIOTUYECKUX OOBEKTOBY
buonornueckue cuCTeMbl, IPOIECCH U UX bu6nmorexa LIOK
3 1 0.5
H3y4yeHUe https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 bubmmoreka IIOK
MHHEpPAIBbHBIE COJIA https://m.eds00.ru/863e674e
bubmmoteka IIOK
5 b . 1
e, COCTaB H CTPOCHHE GenKo https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
katanmsaTopsl. Jlaboparopnas pabora Ne 1
6 «M3ydeHne KaTaTUTHIECKON aKTHBHOCTH 1 0.5 bbmmorexa [JOK
e ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasasbl)»
b K
7 Vraesonsl. JInnuael 1 nomorexa O

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



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

bu6nmoreka [IOK

8 Hyxentobsie kuenotsl. ATO https://m.edso00.ru/863e6d5c
9 Hcropus 1 METObI U3YYEHHUSI KIIETKU. bubnuoreka [JOK
Kiterounas teopus https://m.eds00.ru/863e6e88
10 KreTka kak menocTHas )KuBasi CHCTEMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas pabota Ne 2 «3yuenue bubnnorexa [JOK
11 CTPOEHHMSI KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0OB 1 OaKTepUi 1O MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpPOIIpenapaTax u X OMHCAHUE)»
bubnnorexa [JOK
12 OOMeH BeIIEeCTB U META00IN3M https://m.e dSO(])_.Iru 18630766¢
bubmmoreka [JOK
13 dotocmires. Xemocurres https://m.edsogru/863e7098
14 DHepreTUvecKii 0OMeH 0.5 ]s::r?SHE;T:é(;?g/I; 636786
JKu3HeHHBIN UK KJIETKH. JIeneHne KIeTKH.
Murtos. JlabopaTopnas padota Ne 3
15 «Habmronene MUTO3a B KIIETKAX KOHYMKA 0.5 bubnmorexa IOK
https://m.edso0o.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»
16 buocunTtes 6enka. Peakiys MaTpuaHOTO bubmmoreka [JOK
CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — 6unocuHTe3 O€Ka ﬁgfjﬁ;fg;?ﬁg 6307966
18 Hexnerounsie GopMbl )KU3HU — BUPYCHI 0.5 E;I[?SHE;T:;(Si?g/I; 6307540
19 ®opMBbI pa3MHOKEHHUSI OPTaHU3MOB bubnmoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e

bub6nmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnogorBopenue. JlabopaTopHas pabora Ne 05 bubmmoreka [JOK
4 «3y4yeHue CTpoeHUs MOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpernapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK

https://m.eds00.ru/863e8436

23 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnorexa [JOK
U3MEHYMBOCTH https://m.eds0o.ru/863e86f2

24 3aKOHOMEPHOCTH HACJICAOBAHMSI IPHU3HAKOB. bubnnorexa [JOK
MoHOTHOPHIHOE CKPEIUBAHUE https://m.edso0.ru/863e8878

o5 JurnbpuHoe ckpemuBanye. 3aKOH bubmmnorexka HOK
HE3aBUCUMOI0 HACJIEeA0BaHUs MPU3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOE HACIEIOBaHNE TIPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue
26 pe3yniTaTF())B M(?HOFI/I6pI/II[HOFO IZII 0.5 bubmorexa LOK
https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30PUITBI
Ha TOTOBBIX MUKPOTIPErapaTax»»

97 I'eneruka mona. HacnegoBanue mpu3HaKoB, 05 bubmmoreka [JOK
CLIETIJIEHHBIX C IIOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrenHas
u3MeH4YMnBOCTh. JlaboparopHas padota Ne 6. BuGmorexa LIOK

28 Nzyuenne MmomupuKamoHHON 0.5

W3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO
psiia ¥ BapUallMOHHOW KPUBOW»

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnencrBeHHast U3MEHYHBOCTbD.
JlabGopaTtopHas padora Ne 7. «AHanu3

bub6nmoreka [IOK

29 1 0.5
MyTalui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»
bu6nmoreka [IOK
r 1
30 cHeTHi deroBea https://m.eds00.ru/863e8d78
PeseprubIil ypok. O600111eHHE TIO TEME
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTD 1 0.5
OpraHU3MOBY
bubmuoreka [{OK
32 Cenexui Kax nayka u npouece 1 https://m.edso00.ru/863e9214
33 Metoabl U JOCTUXKEHUS CETIEKIINHU PACTEHUM 1 bubnunoreka LIOK
U KUBOTHBIX https://m.edso0.ru/863e9214
bubnunoreka LIOK
34 buorexHonorus kak orpaciib Iponu3BOJICTBA 1 0.5 https://m.edsoo.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4



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

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3YUYECHUS 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
5 Ucrtopus pa3Butus npeacTaBieHUun 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mitipodposmiowts 1 https://m.edso00.ru/863e9cle
[Tomynsiius Kak 1eMeHTapHast
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 JlaGopatopHas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JBrKyIue cuitbl (37€MEeHTapHbIE 1 bubnunorexa [JOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 https://m.edsoo.ru/863e9edo
PesynbTathl 3BOMIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onmcanne https://m.edso00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIIFHOTO XapaKTepay
3 HampaBnenus u nytu 1 bubnmoreka [JOK

MAaKpO3BOJOIHNHN

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



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

9 HeobOpaTtumocTs 3BOMIONINN 0.5
10 Hcropust )xu3HU Ha 3eMiie 1 METO/Ibl
e u3yueHus
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emiie no spam bubnmoreka [JOK
Y NepuojiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.
[IpakTrueckast padora Ne 1 bubnuoreka [IOK
13 0.5
«3y4eHne NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U )KHUBOTHBIX B
KOJUTCKITHSX
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIKS YeTOBEKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH BOIOIAU
YeoBeKa
18 UYenoBeueckue packl M MPUPOTHBIC bubnmoreka [JOK
ajanTalnyy YeJIoBeKa https://m.edsoo.ru/863eaea?2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 0.5
JKU3HU Ha 3emiie»
20 DKOoJIOoTHs Kak HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(bakTopsI

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

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

22 pacTeHUM U3 pa3HBIX MECT 0.5 bubmorexa HOK
https://m.edsoo.ru/863eb10e
oburanus». JlabopaTtopHas padora
Ne 4. «Bnusinue cBeta Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCay
bu6mmorexa [IOK
23 brotiieckie GakTope! 05 https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitun. [Ipaktudeckas pabora
24 Ne 2 «[Toacuér ioTHOCTH 0.5
TIOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0b1iecTBa OpraHu3MoB — bubnmnorexa [JOK
OHMOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJbI. bubmorexa [TOK
. https://m.eds00.ru/863eb5fa
CgoiictBa sxocuctem. Cykieccus
28 [Ipupoanslie 3x0ocHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMJIU https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmuotexa [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B Onocdepe 3emiaun 1
33 CocymiecTBoBaHUE TPUPOJBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1 0.5
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 5 95

I[TPOT'PAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS
NpoBepsieMoOro OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CPeIHEro
pe3yJbTara 001rero ooOpazoBaHus

CdhopcupoBaHHOCTBIO 3HAHUN O MECTE M POJIM OMOJIOTHH B
CUCTEeME HAYYHOTO 3HAHHWS ECTECTBCHHBIX HAyK, B
(GhopMUPOBaHMM  COBPEMEHHOW  €CTeCTBEHHO-HAay4HOI
1 KapTUHBl MHpPa U HAYYHOTO MHPOBO33PEHHS; O BKIIAJIE
POCCUICKHUX UM 3apyO€KHBIX y4EHBIX-OMOJIOTOB B Pa3BUTHE
Ouosorny; (QPyHKIMOHAIBHONH TPAaMOTHOCTH YEJIOBEKa JIJIs

PCUICHUA )KU3HCHHBIX 3a1a4

YMeHue  packpblBaThb  COJAEp)KaHUE  OMOJOrMYECKHX
TEPMHUHOB W TOHATHUH: JKU3Hb, KIJIETKA, OpraHu3M;
MeTabonu3M (0OMEH BELIECTB M IpEBpallleHuEe 3HEPIUH),
romeocra3d (CaMoOperyssnus), YpOBHEBas OpraHHU3aIHs
KHUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PErpOomyKIus),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue wu3naratb OHOJOTMUYECKHE TEOpHM (KJIETOYHAs,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (I. Mennens, T.
Moprana, H.M. BaBumoBa) u ydeHus (0 IEHTpax
MHOT000pa3usi U MPOUCXOXKJIEHUS KYJIbTYpHBIX pacTeHUU
H.W. BaBunosa), onpenensrs rpaHUllbl UX MPUMEHUMOCTH

K )KMBBIM CHUCTEMaM

YMeHue BIaJeTh METOJaMH HAy4yHOTO IIO3HAHUS B
Oouonornu (HAOJMIOJCHWE W ONHMCAHUE J>KUBBIX CHCTEM,
MPOLIECCOB U SIBICHWM; OpraHu3aids ¢ IPOBEJICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBHKCHHE THUIIOTE3HI;
4 BBISIBIICHHE 3aBUCUMOCTH MEXIy  HCCIIeTyeMBIMU
BETMYMHAMHU, OOBSCHEHHE TMIOJYYCHHBIX PpPe3YJbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX TOHATUH, TEOPHd W 3aKOHOB;
YMEHHE JIeJIaTh BBIBOJIBI HAa OCHOBAaHUHM ITOJIYYCHHBIX

pe3yIbTaTOB)

YMeHue BBIIACIATH CYHICCTBCHHBLIC IIPU3HAKHW BUPYCOB,

KJICTOK MPOKAapHuOT U IJYKApPHUOT, OAHOKJIICTOYHBIX H




MHOTOKJICTOYHBIX OPraHHU3MOB; OCOOEHHOCTH IPOIECCOB
oOMEHa BELIECTB M NPEBpAIllCHUs JHEPTUU B KIETKE,
(dboTocHHTE3a, MIACTHYECKOTO U IHEPTeTUYECKOro 0OMeHa,
XEMOCHHTE3a,  MHTO3a,  Meio3a,  OIUIOAOTBOPCHHS,
pPasMHOXCHHS, HHIWBHIYaJbHOI'O pa3BUTHS OpraHH3Ma

(oHTOTEHE3)

YMeHue NpUMEHATh MOJIy4YEHHbIC 3HAHUS 1JI OOBSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SBJICHWM, U1 HPUHATHUSL
IIPAaKTUYECKUX PEUICHUN B IOBCEAHEBHOM JKU3HU B LIEIAX
obecriedeHrs: O€30MacCHOCTH CBOETO 370POBBS M 370POBBS
OKpYKaloIIMUX JIoJed, COOII0AEHUs HOPM TI'PaMOTHOIO
IIOBE/ICHUS B OKPYXaOUIEH NPUPOIHON Cpele; MOHUMaHue
HEOOXO0MMOCTH UCIIOJIb30BaHUs JOCTUKEHUN
COBPEMEHHOW  OWoioruu W OWOTEXHONOTWH 1S

PairOHAJIbHOI'O ITPUPOAOII0JIB30BaAHUA

VYmenue pemiatb 3JICMCHTAPHLIC I'CHCTHYCCKUC 3aja4d Ha
MOHO- n I[I/IFI/I6pI/IZIHO€ CKpClIuBaHuC, CHCIIIICHHOC
HaCJICOOBaHUC, COCTaBJIATH CXEMBbI MOHOFI/I6pI/I,I[HOFO
CKpCIIUMBaHUA I IPEACKAa3aHusl HACIICJOBAHUSA IIPU3HAKOB

y OPTaHU3MOB

YMeHHe BBINONHATH JIA0OPATOPHBIE W NPAKTUYECKHE
paboTbl, coOmronaTh MpaBWwia MpU paboTe ¢ y4eOHBIM U

71a00paTOPHBIM 000PYIOBAaHUEM

YMeHue KpUTUYECKH OLIEHMBaThb W HHTEPIPETHPOBATH
uHpOpMaInIo OMOJIOTHYECKOT O COJIepKaHus,
BKJIIOYAIOLYIO IICEBAOHAyYHbIE 3HAaHUS W3 PA3IUYHBIX
ucrtoynukoB (CMU, HaydHO-TIONyJsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEJJOBaHMM B

6I/IOJIOFI/II/I, MCIUIINHC, OMOTEXHOJIOTUU

10

YMeHue co3naBath COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE
coobmieHusi, 0000mass OMoJOornvYecKyo HHGOpPMaLUI0 U3
HECKOJIbKUX  WCTOYHUKOB, TPaMOTHO  HCIOIB30BaTh

MOHATUIHBIN anmapaTt OMOJIOTHH




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero
001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHMI O MecTe€ W POJM OUOJIOTHU B
CUCTEME HAy4YHOI'O0 3HAHUs €CTECTBEHHbIX HAayK, B
dbopMupoBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOMI
KapTUHBl MHUpPa M HAay4HOIO MHPOBO33PEHMS; O BKJIAJAC
POCCHUHCKHUX U 3apyO0ekKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouonorun; (yHKIIMOHATHHOW TPAMOTHOCTH YENIOBEKa JUIS

pPCICHUS ) KXU3HCHHBIX 3aaa4

VYMeHue  pacKpblBaTb  COAEp)KaHUE  OMOJIOTMYECKHX
TEPMUHOB M TMOHATUH: BUJ, MOMYJALUsA, TE€HO(OHN,
OBOJIIONMS, JBWXKYIIME CHIBl  ((paKTOpBI) SBOJIOLHNH,
MPUCIIOCOOJIEHHOCTh ~ OPraHu3MOB,  BHA000pa3oBaHUE,
HKOJIOTHYECKUE  (DAKTOpPBI, HKOCUCTEMA, IPOJTYLEHTHI,
KOHCYMEHTBI, PEIyLEHThl, LeNHU MUTaHUs, HKOJOrMUYecKas

nupammia, OnoreoreHos, onochepa

VYMeHue uznaratb OMOJOrMYECKHE TEOPUU (IBOJIIOLMOHHAS
teopust Y. JlapBHHA, CHHTETHYECKas TEOpPHUS HIBOJIOLUM),
3aKOHBI U 3aKOHOMEPHOCTH (3apoisiiieBoro cxojactea K.M.
bopa, d4epenoBaHus TIUVIABHBIX HAIpaBICHUNW W IyTel
ssomoru A.H. CeseproBa, yuenuss o Ouochepe B.M.
Bepnajckoro), onpenensTh IpaHULbl UX MPUMEHUMOCTH K

JKUBBIM CUCTEMaAM

YMeHue BiageTh METOAaMHM HAaydyHOTO TIO3HAHHUS B
Oowonornu (HAONFOJICHHE W OINKMCAHWE JKUBBIX CHCTEM,
MPOIIECCOB W SIBJICHWUM; OpraHW3alus W TPOBEACHHE
OHMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIIBHIKCHHE THUIIOTE3BL;
BBISBIIEHHUE 3aBUCUMOCTH MEXIY HCCIEeTyeMBbIMU
BEJIMUYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHHA, TEOPUH W 3aKOHOB;
YMEHHE JIelaTh BBIBOABI HA OCHOBAaHWUU TIOJYyYEHHBIX

pE3yJIBTaTOB)

VYMeHue BbIIEIATh CYUIECTBEHHBIE MPU3HAKH CTPOCHUS
OMOJIOTHYECKUX 00BEKTOB: BUJIOB, MOMYJISIIUMA,

IPOIYLIEHTOB, KOHCYMEHTOB, PEAYyLIEHTOB, OMOI€OLEHO30B




U DKOCHCTEM; OCOOCHHOCTH IIPOIECCOB HACIeICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOI0 0TOOpa, BUI000pa3oBaHUS,
IPUCIIOCOOJICHHOCTH OpPTraHU3MOB, necTBus
IKOJOTMYeCKuX (AKTOPOB HA OpraHM3MBl, II€peHOca
BEIIECTB M  IOTOKAa DHEPrHM B  JKOCHCTEMax,
AQHTPOTIOTEHHBIX ~ M3MEHEHHH B  HJKOCHCTEMax  CBOEH
MECTHOCTH, KPYroBOpPOTa BEUIECTB M OHMOTC€OXMMHUYECKHUX

IIUKJIOB B Onocdepe

YMeHue MpUMEHSTh MOTYYCHHBIC 3HAHUS ISl OOBSICHEHUS
OMOJIOTUYECKUX TPOLIECCOB W SIBJICHUW, IS TPUHATUSA
MPAKTUYECKUX PELICHUN B TMOBCEAHEBHOM U3HHU B LIEIAX
obecrieueHnss 0€30MaCHOCTU CBOETO 370POBbS U 30POBbS
OKpYXaloIUX JIoJIeH, COOJIIOJIEHUsI HOPM TI'PaMOTHOTO
MOBEJICHUSI B OKPYXAIOWIEH MPUPOAHON Cpelie; NOHUMaHUE
HEO0OXOUMOCTH UCTIOIB30BAHUS TOCTHXKEHUN COBPEMEHHOM

ouoaoruu 1A paiOHAJIbHOI'O IIPUPOAO0II0JIb30BaHNA

YMeHue pewaTh 3JIEMEHTapHbIE OMOJOTMYECKHe 3ajaud,
COCTaBIISITh CXEMbI IEpPEeHOCAa BEIIECTB M DJHEPIUHU B

sKOcHCcTeMax (ICTH MUTaHMS)

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U MPAaKTUYECKUE
paboThI, coOdromaTe MpaBWiIa NMPH padoTe C Y4eOHBIM U

1a0opaTOpHBIM 000pyI0OBaHUEM

VYmenune KPUTHYCCKU OLCHUBATL W HHTCPIIPETUPOBATH
nHpopmaIuio OMOJIOTUYECKOTO COJICpKAHUS,
BKIIIOUAIOIIYI0 TICEBJOHAYYHbIE 3HAHUS W3 Pa3TUYHBIX
uctounukoB (CMMU, HaydHO-TIONYIspHBIE MaTEpHUAIbI);
paccMaTpuBaTh TIIOOATBHBIE JKOJIOTMYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OpPMHUPOBATH MO OTHOIICHHIO K HHUM

COOCTBEHHYIO MO3UIINIO

10

YMenne co3gaBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE
cool1ieHusi, 0000mas OMOJOrHYecKyl0 HHQOpPMAIUI0 U3
HECKOJIbKUX  HMCTOYHHUKOB, T'PaMOTHO  HCIIOJIH30BaTh

MOHATUIHBIN annapaT OMOJI0THH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

buonorus xak Hayka

1.1

buonoruss — nHayka o xwuBoil mnpupone. Ponb Ouomornu B QopMHUpOBaHUU

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

Mertoapl MO3HAHUS >KUBOW TPUPOJbI (HAOMIOJEHUE, DKCIEPUMEHT, OIUCAHUE,
U3MEpEHHEe, KiIacCupUKalMs, MOJCIMPOBaHUE, CTAaTUCTUYECKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U HX opranu3anus

2.1

Kupbie cuctembl (OmocHcTeMbl) Kak IpeaMeT u3ydenusi ouosnoruu. CBoHCTBa

OuocHucTeM U UX pazHoolOpazue

2.2

ypOBHI/I OpraHu3anmnuu OHoCHCTEM: MOJ'ICKYJ'ISIpHO'FeHeTI/I‘ICCKPlﬁ, KHGTOQHBIﬁ,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUH COCTaB KJIETKM. XHUMHUUYECKHE OJJIEMEHTBI: MAaKpOAIJIEMEHTHI,
MHKpO3JIEeMEHTBl. Boma u  MuHepanbHbie BemectBa. DOYyHKUMH BOABI U

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOT0 Oaanca.

3.2

benku. CoctaB M cTpoeHHe OEIKOB. AMHHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHuMble © 3aMeHUMBbIE aMHHOKHCIOTHI. AMHUHOKHUCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OEIKOBON MOJIEKYJbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYEcCKHe CcBoilcTBa OenkoB. buonoruueckue
(byHKIMU OENKOB.

®epMeHTHl — Ouosiornyeckue kartanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBII
HeHTp, cyOctpatHas cherupuunocts. Kodepmentsl. Burtamubbl. Otaudus

(bepMeHTOB OT HCOPTaHUYCCKUX KAaTaJIn3aTOPOB.

3.3

VYrneBoabl: MOHOcCaxapuibl (TJH0K03a, pubo3a M Ae30Kkcupr003a), Aucaxapusl
(caxapo3a, JlakTO3a) M TOJMCaXapuabl (KpaxMmaji, TJIMKOTEH, IIEJUTI0I03a).
Buonornyeckue GyHKINN YIIIEBOJIOB.

Jlunuasl:  TpUTIMLEpHIBl,  crepouibl,  (ocomumuasl.  ['mapodunbHO-
ruapodobHbie cBoiicTBa. buonormueckue QyHkiuu aunugoB. CpaBHEHHE

Yri€BOJ0B, OEJIKOB H JIMIIU 0B KaK HCTOUYHHUKOB DHECPTHUU

3.4

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIIEMHOBBIX

kucioT. Crtpoenne u ¢ynknun JIHK. Ctpoenne u ¢ynknun PHK. ATO:




CTpOeHHE U PYHKITUN

3.5

Luronorusa — Hayka o kierke. Knerounas teopusi. MeTobl U3y4eHHUsI KIETOK.

3.6

Knerka kak menoctHast »kuBas cucrema. OOLIue NMPU3HAKU KJIETOK: 3aMKHYTas
HapykHas MemOpana, mojekynasl JIHK kak reHernueckuil ammapar, cucrema

cuHTe3a OelKa

3.7

Tunsl KJIETOK: dyKapuoTHYecKas U MmpokapuoTrueckas. OCOOEHHOCTH CTPOCHUS
npoKapuoTHyeckoi  kietku. Kierounas crenka Oakrepuii. CrpoeHue
AYKaApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMUUSA DPACTUTEIIBHOW, >KUBOTHOM H

rpUOHON KIIETKH

3.8

[IoBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKA, IJIMKOKAIMKC, WX
¢bynkun. [lnazmarnueckas meMmOpana, e€ cBoicTBa U GpyHKmH. Lluromnnasma u eé
opraHousipl. OnHOMEMOpaHHbIE OPraHOMJIbl KJIETKM: SHIOIIa3MaTHYecKas CeTb
(OIIC), ammapat I'ombaku, nu3zocoMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKHU:
MUTOXOHJpUH, IUIacTuibl. [IponcxoxkneHne MHUTOXOHAPHA M IacTHI. Bujbl
wiactua. HemeMOpaHHbIE OpraHoubl KJIETKU: PUOOCOMBI, KIIETOYHBIM LIEHTD,

PCCHUYKH, KT'YTUKH. (DYHKLII/II/I OpraHOﬁHOB KJIeTKH. BxiroyeHus.

3.9

Anpo — perynsaTopHbld 1eHTp KkieTku. CTpoeHue sjapa: siiepHas 000J0uKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

3.10

TpchnopT BCIICCTB B KIICTKC.

X(I/IBHC,HGSITGHBHOCTL KIJICTKHU

4.1

O6men BemiecTB, WM MeTa0OIM3M. AcCUMWIALUA (TUIACTUYECKUA OOMEH) U
JTUCCUMUIIALINS (PHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI E€JUHOTO Mpolecca
Mmetabonu3ma. Tumnbl oOMeHa BelecTB: aBTOTPO(HBIA M rerepoTpodHsbiit. Ponb

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPALICHNUU SHECPTHUU B KIICTKEC

4.2

®otocunrte3. CBetoBast U TeMHOBas (a3wl PorocuHTe3a. Peakimu GoTtocuHTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a ISl KU3HU Ha 3emIe.
Bnusaue ycnoBuii cpenpl Ha (OTOCHHTE3 U CHOCOOBI TIOBBIMICHUS €r0
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTE3. XEMOCHHTE3UpymIue OakTepud. 3HAUY€HUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

OHepreTuyecknii oOMeH B KieTKe. PaciieruieHue BemiecTB, BbIIEIEHUE U
aKKyMYyJIUPDOBaHME DSHEPrUM B KIETKe. OTambl HHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxkenue m ero Buasl. KuciopogHoe OKHCICHHME, WIN KIETOYHOE

nbixaHue. DPPEeKTUBHOCTh IHEPreTHYECKOT0 OOMEHa.

4.4

Peakuuu matpuyHoro cunresa. ['enetnueckas unpopmanus u JJHK. Peanuzamnus
FeHeTUYeCKOl HHpopMaluu B KieTke. ['eHeTHMuecKuid KOJ M €ro CBOWCTBA.

Tpanckpumnus — matpuusbiii cunre3 PHK. Tpancnsuus — O6uocunres Oenka.




KomupoBanue amunokucior. Pois pubocom B OnocuHTese Oernka.

4.5

Hexnerounsie ¢opmbl xu3nn — BUpychl. Mcropust otkpsitust BupycoB (.M.
MBaHoBckuit). OCOOEHHOCTH CTPOEHHMsI UM KHU3HEIEATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHuil, >XUBOTHBIX M 4YeJOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynoznedunuta yenosexka (BUY) — BozOyaurens CIINa.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Pa3zmuoxxenue u HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Kietounslii 1WKI, WIM SKHU3HEHHBIA WUKI KieTku. WHTepdaza u MHTO3.
[Tpoueccel, npoTekatoniye B uHTepdasze. Permmkamus — peakiuss MaTpU4YHOTO
cunre3a JIHK. Crpoenue xpomocoMm. XpoMOCOMHBIM HAOOp — KapHOTHIL.
JIMTUIONAHBIE W TalUIOWOHBIA ~ XPOMOCOMHBIE  HA0OpBL.  XPOMATHUJIBI.
LuTosornueckue OCHOBBI PA3MHOKEHUS WM HWHIUBUIAYAIBHOTO  Pa3BUTHSA
OpraHU3MOB.

Henenne knerku — wmuto3. Craguum murtosa. Ilpoueccsl, mpoucxonsdiiue Ha

PAa3HBIX CTaAUAX MUTO34a. buonorumyeckuii CMBICII MUTO3A.

5.2

@opMBl pa3sMHOXKEHUSI OPraHuW3MOB: Oecronoe W moiioBoe. Bumisl Oecrionoro
pa3MHOXKEHUA: JeNieHWe HaJBO€, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CHopoo0pa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHHE. VICKyCcCTBEHHOE KIIOHUPOBAaHUE

OpTraHru3MoOB, €ro 3HAa4YCHUEC JIA CCIICKIIUHU.

5.3

[TomoBoe pa3MHOXKEHUE, €T0 OTIUYHUSA OT OECITOIOrO.
Meiio3. Cramuu wmeiosa. Ilporecchl, Npoucxoisiue Ha CTaausiax Menosa.
IToBenenne xpomocoMm B Mmenose. Kpoccunrosep. buonormueckuii cmbicin u

3HaYCHHUE Meio3a.

5.4

l'ameTorenes — mporecc 00pa3oBaHMS TMOJOBBIX KIETOK Yy >KUBOTHBIX. [losioBBIE
JKeJe3bl: CEMEHHUKH U sSinyHUKH. OOpa3oBaHUE W Pa3BUTHE TOJIOBBIX KJIETOK —
ramer (crepmMaTo3ou, SUIEKIeTKa) — crepMaroreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIAIEKIETOK U CIICpMATO30HU10B. OHJ'IO,[[OTBOpCHI/Ie. HapTGHOl"CHC?».

5.5

WunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3).  OMOpPHUOHAIBHOE  pa3BUTHUE
(amOpuorenes). Dranbl SMOPUOHATHLHOTO PA3BUTHSL Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisanus, opraHoreres. IloctamOpuoHanbHoe pazButue. TUIlbl
NOCTAMOPHOHANIBHOTO Pa3BUTHS: MpsMOe, HenpsiMoe (JIMYMHOuYHOE). BiusHue
Cpepl Ha pa3BUTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIE BBHI3HIBATH BPOXKIACHHBIC
YPOIICTBA.

Poct u pa3Butue pacreHuii. OHTOreHe3 IBETKOBOI'O PACTEHHSI: CTPOCHHE CEMEHH,

CTaauM pa3BHUTUA

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB

6.1

[Ipeamer u 3agaum reHeTuku. McTopus pa3BuTHs reHETHKU. BKiTa pOCCHICKUX U




3apyOeXHBIX  Y4E€HBIX B  pa3BUTHE  TIEHETHKH. MeToabl  TeHETHKHU
(THOPUIOTOTUYECKUIA, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-T€HETHYECKUH ).
OcHOBHbIE TeHETHYECKUE MOHATHUS. [ eHeTnyeckass CUMBOJIMKA, UCIOJIb3yeMasi B

cXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACIEAOBaHUSl IPU3HAKOB, ycTaHOBIeHHble ['. MeHnenem.
MoHoruOpuHOe CKpeIUBaHWE. 3aKOH €IWHOO0Opas3wsi THUOPHUIIOB TIEPBOTO
nokoneHus. lIpaBuino JgomMuHMpOBaHMS. 3aKOH pACIIEIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE M HEMOIHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpenuBaHWe. 3aKOH HE3aBHCHMOTO HACIEAOBAaHUS IMPHU3HAKOB.
[{utoreneTnyeckue OCHOBBI JUTMOPUAHOTO CKpEHIMBAaHUA. AHaIU3UPYIOIIEE
ckpemuBanue.  Mcnonb3oBaHWE — AQHAIM3UPYIOLIETO  CKpEIIMBAHUSA  JJIA

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuennenHoe HacinenoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIe/IOBaHUIO TeHOB. HapymieHue cuermuieHMss TeHOB B pe3yJbTare
KpPOCCHUHIoBepa. XpPOMOCOMHAas TEOpHsl HACJIEICTBEHHOCTU. | 'eHeTnyeckue
KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAEICHHE IOoJa. AyTOCOMBI M IIOJOBBIE
XpoMOCOMBI. ['oMorameTHble U rereporaMeTHble opraHu3mbl. HacienoBanue

IMPHU3HAKOB, COCIIJICHHBIX C I10JIOM.

6.4

H3meHunBOCTh. Buabl M3MEHYMBOCTH: HEHACIIECACTBEHHAs W HACJIEICTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJIU(UKAIMOHHON HM3MEHYMBOCTH. BapualMoHHBIH psag W BapHallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KoimuecTBeHHbIE U KaUECTBEHHBIE IPU3HAKH

U UX HopMa peakiuu. CBolicTBa MOIM(DUKAIIMOHHOW H3MEHUYUBOCTH

6.5

HacnenctBeHHasi, WM TEHOTUIHMYECKas, M3MEHUYMBOCTh. KoMOuHaTHBHASA
W3MEHUYUBOCTh. Melio3 M TONOBOM TMpolecc — OCHOBAa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTanmoHHass W3MeHUYUBOCTh. Kitaccudukamus MyTanuid:
TE€HHbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa M IpUYMHBI MyTaluil. MyrareHHbIe
dakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOU m3MeHunBocTH H.U.

Basuiosa

6.6

I'enetnka denmoBeka. Kapuotunm dyenoBeka. (OCHOBHBIE METONbI TE€HETUKH
YyeJI0BeKa: TeHEaJIOTHUSCKUH, OJIM3HEIOBBIH, UTOI'CHETUYCCKU,
OMOXMMHYECKHIA, MOJEKYIsIpHO-TeHeTuYeckuii. COBpEeMEHHOE OIpeaeNieHue
TE€HOTHIIA: TMOJTHOTEHOMHOE CEKBEHHUPOBAHHE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
momornipro IIIIP-ananm3a. HacmemcTBeHHBIe 3a0o0iieBaHHMS 4YEIIOBEKA: T'CHHBIS
Oomne3nu, OOJE3HU C HACIEICTBEHHOW MPEAPACIONOKEHHOCThIO, XPOMOCOMHBIE
O0one3nn. CoMaTudeckue W TEHEpaTUBHbIE MyTaluu. [IpUHIUIBI 310pOBOTO

06pa3a KHU3HHU, AJUar"dHoCTHKU, HpO(bI/IHaKTI/IKI/I N JICYCHUSA T CHETHUYCCKHX




Oose3Heil. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBAHHUE. 3HAUECHHUE MEIUIIMHCKOM

TCHCTUKU B IIPCAOTBPANICHUHN U JICUCHUN I'CHCTUYCCKUX 3a00JI€BaHNH YeI0OBEKA

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka M IPOLIECC. 3apOXKJICHUE CENEKIMU U JIOMECTHKAIIMS.
VYuenne H.M. BaBwioBa 0 1eHTpax MNPOUCXOXKIACHUS U MHOT000pasus
KYJIbTYPHBIX pacTeHui. L{eHTpbl MPOUCXOXKACHHUS JAOMAIIHUX KUBOTHBIX. CopT,

mnmopoaa, mrraMm.

7.2

CoBpeMeHHBIE METO/bl CENeKIUH. MaccOBbIii M HHIUBUAYAJIbHBIH OTOOPHI B
CEJICKIIMM PacTeHUM M KUBOTHBIX. OleHKa sKcTepbepa. bim3kopoacTBeHHOE
CKpeluBaHue — WHOpuauHr. Yucrasg nuHusa. CKpelMBaHME YMCTBIX JIMHHM.
I'ereposuc, unu rubpunHas cuna. HeponcTBeHHOE CKpeIIMBaHUE — ayTOPUIUHT.
Otnanénnas tuOpugm3ammus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
IIOJIyYE€HUE IOJUIUIONIOB. JIOCTMKEHMS CEJIEKLIMM pacTeHUH, >KUBOTHBIX U

MHUKPOOPIraHu3MOB

7.3

buorexHomoruss Kak oOTpacib MPOW3BOACTBA. ['€HHAs WHXKEHEpUs. OTambl
cozmanusi pexomOuHanTtHOM JIHK wu TpancreHneix opranu3moB. Kierounas
umkeHepus. Kiierounsie KynbTypbl. MUKPOKIIOHAIEHOE Pa3MHOXXEHUE PACTCHHH.
KnonupoBanue BBICOKOTIPOJYKTUBHBIX —CEIHCKOXO3SICTBEHHBIX OPTaHU3MOB.
Okonornyeckne W dTtudeckue  npobiempl. MO —  reHermdecku

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpPraHru3MBbl.

11 KIIACC

Kona

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

DBOJIIOUOHHAS OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBuzerenscrBa  3BoMOLMU.  [laneoHTONOrMYECKHE:  MOCIIENOBATEIBHOCTD
IIOSABJICHUSI BHIOB B MaJICOHTOIOTHYSCKOM JICTOIMUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxoacTtBo M paznuuve ¢ayH U (GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3INyMsl SMOPUOHOB Pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTHYHBIE,
pYIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel y Bcex

OpTraHnu3MOB

1.2

OpomononHass  teopuss Y.  [lapBuna. IIpeamnocbulku  BO3HMKHOBEHUS

JapBUHH3MA. I[BI/I)KyIJ_II/Ie CHJIBI 3BOJIIOIIMHM BHJIOB IIO I[apBI/IHy (H36BITO‘-IHO€




Pa3MHOKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

O6opb0a 3a cyliecTBOBaHKE, ECTECTBEHHBIN 0TOOD)

1.3

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

Muxkposomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOTIOLIMU

1.4

JBuxyme cuibl ((akTopbl) SBOMIONMM BUIOB B mpupoje. MyTalmoHHBIN
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llOmymnsimMOHHBIE BOJHBI M ApEid
reHoB. M3ossiiuss 1 Murpamusi. EcrecTBeHHBIM 0TOOp — HampaBJsSOMUN (GakTop
3BOIIOLUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoO0IeHHOCT, OpPraHM3MOB Kak  pe3ynbTarT dBoyonuu. [Ipumepst
npuUcnoco0IeHni y Opranu3MoB. ApoMOp(O3bl U UANOAANTALINH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BUI0O0OPA30BAHUS:

reorpadu4ecKkoe, HIKOJIOTHIECKOe

1.5

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

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BooLUN

Bo3HuKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHayuyHbple TpeACTaBIEHUS O 3apOXKICHUU >KU3HU. HayuHble TrunoTe3bl
BO3HUKHOBCHHUS >KM3HM Ha 3emiie: a0MoreHe3 W MaHCIepMUs. XUMHYECKas
SBOJIOLHUS. OKCIEPUMEHTAJIbHOE MOATBEPKACHUE XHUMHUUYECKOW HBOJIIOLHUU.
Hauanpubie stanbel Ononormdeckoit spomoruu. ['mnmoresa PHK-mupa. I[lepBrie

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

2.2

Pa3Butne xu3Hu Ha 3emusie mo spam U nepuogaMm. Kartapxei. Apxelickas u
npotepo3oiickas dpel. [lameosolickas spa u €€ mepuoasl: KEeMOPUUCKUH,
OPIOBUKCKHM, CHIYPUHUCKUH, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHI.
Me3o030iickast 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3oiickass 3pa u €€ mepuoAbl: MaJICOr€HOBBIM,  HEOTECHOBBIH,
AHTPOINOT€HOBBIM. XAapaKTEPUCTUKA KIMMAaTa M TEOJOTMYECKHX MPOLECCOB.
OCHOBHBIE ATl IBOIIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpa. ApoMOp(o3bI y
pacteHuid W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHE TPYII MKUBBIX

OpTraHnu3MOB

2.3

CucremMa OpraHm4eckoro Mupa Kak OTpaxeHHe »HBoJoUUU. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPraHn3MOB

2.4

OBOJIIOIMS YeJloBEeKa. AHTPONOJIOTHMS Kak Hayka. Pa3Burue mnpencrtaBieHUM o
IIPOMCXOXKICHUN 4YeloBeKka. MeTronbl u3ydeHus aHTpororeHe3a. CxoacTtsa H
pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YETIOBEKa.

I[BI/I)KyH_II/IC CHIJIbI ((I)aKTOpLI) AHTPOIIOTCHE3A. HacneacTtBeHHass MI3MEHYHUBOCTh U




ecTeCTBEHHBIH 0TOOp. OOIIecTBeHHBIH 00pa3 >XKU3HU, HM3TOTOBJICHUE OPYAUN

TpyJa, MBIIIJICHUE, PEUb.

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBexk mpaMoxonsamuid, YenoBek HeaHAepTanbckui, Yenosek
pasyMHbIi. Haxoaku MCKOIaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUs, 00JacThb

pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue packl. OCHOBHBIC OOJIBIINE PAChl: €BPONEOHIHAS (EBpa3HiicKast),
HErpo-aBCTpaIONIHas (3xBaTOpHaNbHAs), MOHT'OJIOUAHAS (asmarcko-
amMepHKaHcKas). UepTsl MPUCIOCOOICHHOCTH PEICTABUTENCH YEIOBEYECKUX pac

K YCIIOBUSIM CYLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacusma.

OpranusMbl 1 OKpy>Karolas cpea

3.1

OKosorus Kak Hayka. 3aJjaud U pasfelibl 3KOJOTMH. MeToJbl 3KOJOIMYECKHX
UCCIIEIOBAaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsST OPTraHU3MOB:

BOJHAaA, HA3€MHO-BO3AyIIHAsA, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Kmaccudukanms — 9Komormyeckux — (GaKTOpoOB:
abuoTHyeckne, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKuX

(hakTOpOB HA OPraHU3MBI

3.3

Abuotndeckue (axKTOphl: CBET, TEMIEpaTypa, BIAXHOCTh. DOTONEPHUOAM3M.
[Ipucriocobnennss OpraHu3MoOB K  JEHCTBHIO aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMBl.

3.4

buotnueckue Qaxropbl. Buasl OMOTHYECKHMX B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHWYECTBO, Mapa3suTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJ1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M,  HeHTpamu3M. 3HadeHHe  OMOTHYECKHX

B3aI/IM0I[€I\/JICTBI/II\/'I AJId CyII€CTBOBAHUA OPIraHU3MOB B IPUPOJHBIX COO6HI€CTBaX

3.5

DKOJIOTUYECKHUE XapaKTCPUCTHUKU MOITYJIAINH. OcHOBHEBIE ITOKa3aTCIn
nomyiadanuuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTL, IMPUPOCT,

MUTIpanus. I[I/IHaMI/IKa YUCJICHHOCTHU MOITYJIAIUU U eé peryisiaus.

COO6H.I€CTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IpOCTpaHCTBEHHas, Tpoduueckass (mumieBas). Buasl-nomuHanTel. CBsi3u B

OMOIIEHO3E.

4.2

DKOJIOTUYECKHE CHCTEMEI (BKOCI/ICTCMBI). [TousTne 00 DdKOCHUCTEME U
6HOF€0H€H036. cDYHKI_[I/IOHa.]'II)HI)Ie KOMITOHCHTBI JKOCHUCTEMBI: MPOAYLCHTEI,

KOHCYMCHTBI, pCAYLCHTHI. prFOBOpOT BCIICCTB U IMOTOK S3HCPIrvU B SKOCUCTEMC.




Tpoduueckue (nmuIIeBbIe) YPOBHU OSKOCUCTEMbI. IluIieBble Iiemu U CETH.
OCHOBHBIE TIOKa3aTeIH HSKOCHUCTEMBI: OHOMacca, MPOMYKIHSA. DKOJIOTHYECKHUE
OUPaMUIbl:  TPOAYKIHH, YHCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHUCTEM:

YCTOMYHMBOCTD, CAMOpPETryIIsusl, pazsutue. Cykieccus

4.3

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHUCTEMa XBOIHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOosKOCUCTEMBI.
Buonornyeckoe u X034iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak ¢akrtop ycroiunBocTH 9KocucteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pa3Ho0Opasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['panHuisl, coctaB U CTpyKTypa
ounoctepnl. KuBoe BemectBo u ero pynkmun. OcobeHHOCTH OHOCHEphl Kak
r100anpHOM dKOCUCTeMbl. JlMHAMHYECKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IHKIBI JJIEMEHTOB

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

4.5

UenoseuectBo B Omochepe 3emin. AHTPOIOTCHHBIE M3MEHEHHsI B Ouocdepe.
['moGaibHbIC IKOJOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHANLHOTO  YIPABJICHUS MPUPOJAHBIMH pecypcaMd U HUX

HCIIOJB30BAaHUC. I[OCTI/I)KCHI/IH OMOJIOTHHU U OXpaHa IpUupOAbI.




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorusi, 10 kmacc: ydeOHmk: bazoBeiii u yrmyOnéuneii ypoBau/ U.b.
AragonoBa, B.M. CwuBormazoB. - 3-¢ wu3n., crepeorun. - M.
[Tpocsemenne,2021. buonorus, 11 kiacc: yueoHuk: bazoBbiii U yriyOn€HHbIN
ypoBan/ U.b. Aradonora, B.M. CuBornazos. - 3-¢ usm., crepeotum. - M.:

[Ipoceemenune, 2021.

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. AradonoB W.b. buonorus. O6mas Ouonorus. bazossiii ypoBenb. 10-11
kinacc. — Mocksa: IIpocsemienue, 2022. 2. benseB [A.K., bopogun I1.M.,
Breiconkas JI.B. u gp. O6mas Owuomorms. 10-11 kmaccel. — Mocksa:
[Ipocsemenue, 2021.

2. Kamenckmit A.A., KpukcynoB E.A., Ilaceunux B.B. buonorus. Oo6mias
ouonorus. [Ipopunbasiii ypoBenb. 10—11 kimacesl. — Mocksa: [poda,2022.

3. Kosnosa T.A., Kamunaosa I'.C. Pabouast Terpans no obmei 6monoruu. 10—
11 xmaccel. — MockBa: Dk3amen, 2023.

4. JleontheBa O.M., Pe3nukoBa 3.A. buonorus. CoBpeMennsii kypc. Knura
s yuurtens. — Mocka: bunom, 2022

5. Ceprees b.®. Kak yctpoen Mup »kuBoil mnpuponbl. — MockBa: Mup

Hayku,2021.



6. napranka mist yuutens. buonorus. 10—11 kmacesr / coct. Koanésa H.1.
— PoctoB-na-Jlony: ®enukc, 2022.

7. Uepenunuenko W.H. IIpaktukym mno oOmieit Owosormu. — MockBsa:
Axanemus,2022

8. Sfluko-Tpununkas A.A. 3anumarenbHas Owosnorus. WmirocTpupoBaHHOE

pykoBoacTBo. — MockBa: ManH, iBanoB u ®epbep,2021.

ITos1e3HBIC HHTEPHET - PECYPChI:
1. ®denepanpublii moptan «Poccuiickoe odpa3zoBaHue»:

https://fgosreestr.ru/portal/

2. DnekTpoHHasa oubimnoreka Munoopuayku Poccun:
ttp://elibrary.ru/defaultx.asp

3. Iopran xypuana «buomorus B mkoiey: https://biologija.niv.ru/

4. Bcepoccuiickas OJMMITHA/IA MKOJIBHUKOB 110 OMOJIOTHU:

https://rosolymp.ru/biology

5. Caiit Beepoccuiickoro ¢gectrBaiis mKkoJabHbIX Hayk: https://schoolfestival.ru/

6. Hayuno-nonyssipusiii sxypHain «[Ipupomax: https://elementy.ru/nauchno-

populyarnaya biologiya

7. NadopmarimoHHO-aHATUTHYECKUN pecypc MUHUCTEPCTBA MPOCBEIIEHUS

P®: https://edu.gov.ru/

8. Caiit UuctutyTa npobsiem sxosoruu u sBororuu PAH:

http://www.sevin.ru/



https://fgosreestr.ru/portal/
https://biologija.niv.ru/
https://rosolymp.ru/biology
https://schoolfestival.ru/
https://elementy.ru/nauchno-populyarnaya_biologiya
https://elementy.ru/nauchno-populyarnaya_biologiya
https://edu.gov.ru/
http://www.sevin.ru/

9. Poccuiickas rocygapcTBeHHas AeTcKas OnOInoTeKa:
https://rgdb.ru/katalog/detail.php?id=2031 from=1
10. Onnaiin-kypc o noaroroBke k EI'D no 6uonoruu: https://bio-
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Ta0aumb!

boranuka

3o050TUs

AnHaToMus

[luTonorus

['eneTuka

[TopTpeThl yueHBIX OMOIOTOB
Kaptsl

3anoBeAHUKHU 1 3aKa3HUKH Poccum
3ooreorpaduueckas Kapra Mupa
3ooreorpaduyeckas kapra Poccun
[Tpupoansie 30Hb1 Poccun
[leHTpbl TPOUCXOKIEHUS KYJIbTYPHBIX PACTCHUHN U JOMAIIIHUX )KUBOTHBIX

[Tpubopsl, mpucnocodIeHus



KoMIuiekT nocyibl ¥ NpUHAIIEKHOCTEN JUIsl POBEAEHUS 1a00paTOPHBIX
pabot (Bxirouaer mocyay, npenapoBaibHble TPUHAICKHOCTH, TOKPOBHBIE U
IpeIMETHBIE CTEKIIA U JIP).

Jlyma pyunas

Muxkpockomn 1mkoiabHbIN yB.300-500

Becnl yueOHbIe ¢ pa3HOBECaMu

TepMoMeTp HapyKHBIN

TonomeTp

Myisik Tena yenoBeKa Jisl OKa3aHUs MMPaBUJl IIEPBOM MOMOIIH

Monenu

CtpoeHue 1mio10B

buouenos mpyna

ArporneHo3

HaGop moneneii opraHoB 4esioBeka

Topc uenoBeka

CtpoeHue Koxu

Ckernet yenoBeka pa30oopHBIi

CkeneTbl N03BOHOYHBIX KUBOTHBIX

UYepen yenoBeka pacusIeHEHHbBIN

PazButne ysrymku

MuTO3 1 MENO3 KIIETKU

Tunuyable OMOLIEHO3BI



[{ukisl pa3BUTHS TApa3UTHUECKUX YepBeil (Habop)

[1no10BbIE TENIa NUISIIOYHBIX TPUOOB

Pe3ynbpTaThl HICKyCCTBEHHOTO 0TOOpA HA MIPUMEPE IJI0/I0B KYJIbTYPHBIX
pacTeHuu

Mukponpenapatsl

HaGop mukponpenapatos 1o pazaeny «Pactenus. bakrepuun. ['puosbi.
JIniraitHuKm»

Habop Mukponpenaparos 1o pasaeny «4enoBex»

Ha6op Mukponpenaparos 1o pasaeny « KuBoTHbIE»

Konnexuuu u repbapuu

Bpenurenu cenbCkoX03MCTBEHHBIX KYIbTYP

Hckonaemble pacTeHUs U )KUBOTHbBIE

Mopdo-3Konornueckue agantTaluu OpraHu3MoB K cpejie ooutanus (hopma,
OKpacka u 1p.)

['epOapun, WILTIOCTpUPYIOLIME MOP(POIOTUYECKHUE, CUCTEMATUYECKHE
NpU3HAKU PACTEHUH, IKOJIOTHYECKHEe OCOOEHHOCTH Pa3HbIX Py
['epOapwuii ToMaTHUX PacTEHUM

JKuBbie 00bEKTHI

KoMHaTHbIe pacTeHHsl O SKOJIOTHYECKUM IpyIIam
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