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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Yy4yeOHOro Mpeamera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele nonoxenuss PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNE, CoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
MPUHLNNAX, XaAPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOUW PUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Aaé€T MpeacTaBiIeHHE O ILenax, 00 oOmen
CTpaTeruu OOy4YeHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacupeneiieHue Io paszienaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuayia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nporpaMmme 1o OHOJIOrMM TakK€ YUMUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 1O OCBOCHHUIO COJACpIKAHUS
OMOJIOrNYECKOr0 00pa30BaHMSI.

B nporpamme no ouonorun (10—11 knaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHUM, CBS3AHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, MPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYy)Karolled MpUpOIHOU cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTUPOBaHU, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
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yueOHoro npeamera «buooTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHus
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJILHOTO OHOJIOTrHYECKOrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyYaIOIIUXCS
CHOCOOHOCTH aJanTHpPOBAaThC K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, paclIUpseT U 0000IaeT 3HaHUS O KUBOH NpHUpoje, €€
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMyd W SBOJIOLUH, CO31aéT
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUIEHHS, IEHHOCTHOIO OTHOILIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAaKXKE JUJIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUA
oOyuaromuxcs. M3ydyenne Ouonsoruu odecnednBaeT yciaoBHs Uisl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET HMHTErpalliy OHUOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O IMpEeAHA3HAYEHUU Y4YE€OHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAaHHIO €ro COJAEpP)KaHWsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMKA KYJIbTYpOCOOOPA3HOrO MOJXO0Jla, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAaHUS M YMEHHUS, 3HAYUMBIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIONMe aJeKBAaTHOE IOBEACHHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
JKU3HU U TpaKTUUYECKoM AesTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CITY>KAaT OCHOBOM 111 (pOPMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLINE COAEPKATEIbHbIE TMHNN: «brUonorus kak Hayka. MeToabl
HAy4YHOIro TNo3HaHUsA», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
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Oouonoruueckas cucreMa», «CucreMa M MHOT000Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOILICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CICAYIOMNX 3a/]1ay:

OCBOCHHME OOYyYaIOIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIYKAIIUX OCHOBOU
st (popMHpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHUE y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, HHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydarommxcs oO0meil KyJIbTypbl, (YHKIHMOHAJIBHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSTH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

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

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU TMOCJIEACTBUM CBOEH JAEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouoaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

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

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCcTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUEe CBoilcTBa OenkoB. buonornyeckue
GbyHKUIHUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneunduunocts. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
nucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibsl  (Kpaxmai, TIJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlununel:  Tpurmuuepuasl, (Qochomunuasl, crepouasl. [HaApOPHIBHO-
ruipodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHeHUE
yTJI€BOAOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH —KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

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

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Inazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBL.
[Ipoucxoxnenne MUTOXOHApUM M mnactud. Buasl mmactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o00JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanum:

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

Huarpammer:  «PacnpeneneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OeliKkay,
«Ctpoenue ¢pepmentay, «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
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AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, O0OOpYyJOBaHHUE MJi MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PA0OTHI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK pPACTCHU,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OIHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU 0OOMEH) U
JUCCUMWIAIMSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTaboum3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBINA U reTepoTpodHbiid. Ponb ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHHU.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
YKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIJIETKE. OTambl SHEPreTUYECKOro OOMeEeHa.
I'mukonus. bpoxenue u ero Buabl. KHUCIOpOOHOE OKHMCIIEHHE, WIH KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUH KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ictopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
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OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpaum:

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

Tabmuubl U cxembl: «Tunel nutaHus», «Merabonusmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3za. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIANYHSI OT OECTIONOTO.

Meiioz. Cranuun meio3a. Ilpoueccsl, MpoucXondiine Ha CTagusx Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TraMeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U crepMaro3ounoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. Tumb
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: MpsMOE, Hempsimoe (IMYMHOYHOE). BrnusHue



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

Poct u pasButue pacreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHu», «BereratuBHOE pa3MHOXKEHUE
pactenmitn, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpssMoe U HenmpsiMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bl
MJICKOIIUTAIOIIETOY, «SHleKIeTKka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJelb-anIuIukanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieicTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKU. Mictopus pa3Butus reHeTUKU. Pob nuTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (TUOPUAOIOTUYECKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIO0B TIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. 11oaHOE U HENMOIHOE TOMUHUPOBAHUE.

JurubpupaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluTroreHeTnueckue - OCHOBBI  JUTUOPUIIHOTO  CKpEIIUBAHUA.
AHanuzupyouiee ckpenmpanue. cnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUs
JIJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO IeHOB. HapyleHne cueruieHusi reHOB B Pe3yJbTare
KPOCCUHTOBEpA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocoMbl. ['omorametrHele M rereporaMeTHelie OpraHus3mbl. HacienoBaHue
MIPU3HAKOB, CIIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ”3BMEHYMBOCTH: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKALIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBa KOMOMHATHUBHOMU
W3MEHUYMBOCTUA. MyTalmoHHas U3MEHUNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUINHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIU3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUS 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIE3HU C HACIEJCTBEHHOM MpPEeapacnoyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauuu. CTBOJOBBIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAsT OCHOBa», «3aKOH PACHICIUICHUSI U €ro LHUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
KUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl 4yenmoBeka H JKUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymnm KpoBu», « MyTarimoHHas ”3MEHUYHUBOCTHY.

O6opynoBanue: Mopaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOM.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

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

JlabopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

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

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

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuysi Kak Hayka MU IpoLecC. 3apOXKACHUE CEIEKUUU U JTOMECTHKALUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOTooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bBiM3KopoaCcTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTHIKEHMs CEIEeKUUMU pAacCTeHUH, >XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHA Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpus. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHH.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuiel u cxeMbl: kKapta «L[eHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOAOB U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».
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JlabopaTtopHble U mpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH pAacTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIJIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOLMOHHOW TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuure GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3UUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aAHAJIOTHYHbIC,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMpEAENEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomymsiioHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 Murpanus.

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

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BotoUuU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIIH.

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

MaxkpoaBomorusi.  DPopMbl  IBONIONUHU:  (usIeTUYECKas, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxaeHue OT HecleuuaIu3UpOBaHHBIX TpenkoB. [Iporpeccupyromias
crieruanu3anys. AJanTuBHAs paguarus.
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JlemoHncTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mrosmnep, A. H. CeBepiios.

Tabnunp! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro MUpPa Ha 3emiiey, «3apOobIIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnmoanantamumn», «OOmas aereHepanus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX HPUCIIOCOONEHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HAMpPaBICHHS 3BOJIIOLIMHU», OObEMHAs MOJEINb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KoJuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mozaenb ammukanus «llepexpéct
XpOMOCOM», BIIaXKHble npenaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/[pozodpuna» (Hopma, MmyTrauuu (GOpMbI KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHIIOB MO MOP(}OIOrHYECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbple TpPENCTABICHHUS O 3apOKJIECHUU >KM3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ouonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickass dpbl. llaneo3olickas spa u €€ mNepuoJbl: KEeMOPUUCKUM,
OPIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3o0Mckas 3pa W €€ mnepuoAbl: MAJICOT€HOBBIM, HEOICHOBBIN,
AHTPOMOTE€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMyYecKOrO0 MHpa KaK OTpaxkeHHe 3BoJIIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHMS YeTOBEKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeactaBieHui o
IPOUCXOXKJIEHUN YeroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTb U  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHHM, YenoBek
pasymHblid. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlIbHASs]),  MOHTOJOUIHAs
(a3maTcko-aMepukaHcKkas).  YepTel  NpUCHOCOOJEHHOCTHM  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kinetka», <« KHBOTHas  KJIeTKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'O 4eEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0U», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pakeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOIO YeNoBeKa (KaMHHU-YOMIEpPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJJIEKIIUSX).
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OKCKypcHsl «IBOJIOLUA OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMOMO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaju3M, KOMMEHCAJINM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIHU3M,
HEUTpaiu3M. 3HAue€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUU [UJISl CYIIECTBOBAHMS
OpPTraHM3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKK nomyiasauud. OCHOBHBIE IOKa3aTenu
NOMYJISIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMyuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JemoHncTpanum:

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

Tabmunpl u cxemsl: kapta «lIpuponnsie 30Hb1 3emian», «Cpelabl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BnusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BUIOBA,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
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KOHCYMEHTBI, PEAYIIeHThl. KpyroBOpOT BEIIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBpie Iemu W CETH.
OcHOBHBIE TMOKa3aTEIM HSKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IKOJIOTUUYECKUE
nupamMubl: TPOAYKUHU, YHCICHHOCTH, Ouomaccel. CBOMCTBAa 3KOCHCTEM:
YCTOMYUBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKIeccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
WM IIIAPOKOJINCTBEHHOTO JIeca.

AHTpONIOTrEHHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrtop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI u YEJI0OBEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: «llumesbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéman», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTCHHBIE  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKH
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3ddexTy, «DaKkTOphI
pPaMOAaKTUBHOTO 3arpsizHeHus Ouocdeps», «OO0mas cTpykTtypa Ouocdeps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot azoTa B mpupoae».

O6opynoBanue: Mojaenb-anmukamnus « TUnudable OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «broneHo3y, «Bpeaurenn BaKHEHIIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTCHUH W
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,

17



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpEACIICHUI0, HaJlWYhe MOTHUBAIlMU K OOyYeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEHW TMO3WULMUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opuposiec U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:
c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YJICHA POCCUHCKOIO OOIIEeCTBA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTHU IEPE]
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,
JTOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;
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NOHMMAaHKE YMOLIMOHAIEHOTO BO3IEUCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKECHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOUUOHAIBHOTO 0J1ArONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYaTbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPYZY, OCO3HaHUE IIEHHOCTH MacTePCTBA, TPYIOIIO0HE;

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

MHTEpEC K pa3iu4yHbIM cdepaMm mpodheccHoHATbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIE TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIITMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN TSt
OKPYKaIOUIEN CPEIbI;

OCO3HaHHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M MyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHMS W YMCHHUS TP PEIICHHH TPOOJIeM, CBS3aHHBIX C PaIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHY BHUJIOB,
PKOCHUCTEM, OrOChephl);
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AKTUBHOE  HENPUATHE JCUCTBHUM, NPUHOCAIIMX BPEH  OKPYXNKaAIOUIEH
NPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBaTh HEOJArOMPUITHBIE SKOJOTHYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYACTUIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH M MIO3HAHUS MUPA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIeCTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJIeM
COXpaHEHHS TPUPOITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh pPEeCypcHbie  MPOOJEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJNb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPA M MPOUCXOISAIINX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;
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TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUSA OO0YYAIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCleIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEeHHe,  OKCIEPUMEHT W ApPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIMU OOYy4YaloImMUXCs, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCITUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNnbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILIEro
o0Opa30BaHMsI JTOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENNbHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHMM MPUEMBI JOTMYECKOTO MBIILIEHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPaccMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

PUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
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TaKK€  TMPOTUBOPEUMH  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

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

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAaHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B YyYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

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

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

BBISIBIIAITh TIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pCEHICHUS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPENCTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEITCIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjlaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAOIIHME AIbTePHATUBHBIC PEIICHU.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B WHTepHETE), aHaIM3UPOBATH
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WH(OPMAITUIO PA3TMYHBIX BUIOB U (DOPM TIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aMPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI yUYeOHBIX
3azay;

MpUOOpETaTh OIBIT WCIOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiornyeckoi nHGpopmaruu (CXembl, rpaduKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyecko HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HAaBaHWS W 3aUTHl  WHOOpMaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXJaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JManora Wik JUCKYCCUN);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBAa OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUH OUOIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHUN C yd4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,
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IIPUHAMAThb  LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKAa KOMaHJbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIAEU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIeKCHH AJIi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;
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OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynbpTaThl OocBoeHUs nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cielUpUYEcKue s yueOHoro npeamMera «bruonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T0J1aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJOTMH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUU, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3aa4;

YMEHHME PACKpbIBaTh COAEpKAHME OUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BeElIeCTB M IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyssiius), YpOBHEBasE OpraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

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

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUWI, OpraHu3aiusi 1 MpOBEACHHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEyeMbIMU BEJIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAaHUU MTOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOT0 M 3HEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeiHo3a,
OILUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATUS MPAKTUYECKUX PEILIECHUI B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOIIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOIICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAJIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBaHMsI JIJIsl MpeCKa3aHUsl HAcJIE€JOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M IMpakTUYeCKHe paboThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpEeICcTBa MAaccOBOM MH(OPMAalLIMK, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNS, TeHO(DOH, 3BOIIOLMS, ABIKYIINE CUIIBI ((DaKTOPBI) HBOJIIOLINH,
PUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
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HKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLEHTbl, LEeNu MUTaHUu,
AKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKHEe Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHus riaBHBIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyEeMbIMI BEIUYHMHAMH, OOBSICHEHHE MOTyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, TOMYJIALNUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHHU3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OpraHU3Mbl, IEpeHoca
BEIIECTB W TIOTOKA DHEPIMM B HDKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
XKU3HU C 1eNbplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOTHON cpene, MOHUMaHHUE HEOOXOTUMOCTH HCIOJIb30BAHUS TOCTHKEHUH
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIILHOTO MPUPOOIOIb30BAHNUS;

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

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUe padoThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-IOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKHE  TMPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

29



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nmudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomotexa LO
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X 7| 1 1
3 MMUYECKHI COCTaB U CTPOCHHE KIIETKU 8 hitps:/m.cdsoo.ru/Tf41¢292
bubnmorexa LIOK
4 XK 1
HSHCACATCIIEHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOXkeHUE 1 MTHANBUAYATLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 2 | 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
8 P 1
C3CPBHOC BpemA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4
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11 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
1 §) 1 1
IBOITIONHOHHA OHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 | 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Co00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 hitps://m.cdsoo.ru/7f41ecT4
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOILIECChHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMuueckui coctas KiIeTku. Bona u | bubmuorexa [JOK
MHUHEpPaJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eiIKoB 1
p https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaTUTHYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
7 VYrinesonsl. JIunuasl 1 bubmuoreka [JOK
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https://m.eds00.ru/863e6870

bu6mmoreka [IOK
8 Hyxnensosie knenotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl u3y4eHus bubnuoreka [IOK
kieTku. Kierounas reopust https://m.edsoo.ru/863e6e88
10 KiteTka kak memocTHas sKuBast
cucreMa
Ctpoenune 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax U ux
OTTUCAHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB WM MeTaboIu3M hitps-//m.cdsoo.rw/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemMOCHHTES https://m.eds0o.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHuecKHii oOMmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢Tdcd
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsnus — 6nocuHTe3 Oenka bubnuoreka [IOK
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https://m.edsoo0.ru/863e796e

18 Hexierounsie popmbI )KU3HU — bubnunoreka [JOK
BHPYCBI https://m.eds00.ru/863¢7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHUE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHHS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” WNHauBuayanbHOE pa3BUTHE bubnnoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
3 I'enetnka — Hayka o bubnuotexa [JOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUSA
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa LIOK
P ’ pHA https://m.edsoo.ru/863e8878
CKpelIMBaHHe
UTHOPUIHOE CKpellnBaHue. 3aKOH
25 iLCSaBI/II():I/I?/IOTO HaF::HI: OBaHUS bubmmorexa [JOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
26 npusHakoB. JlabopaTopHas pabora 0.5 bubnnorexka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edsoo.ru/863e8c60
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CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue | bubmuorexa [JOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.eds00.1ru/863e8c60
M3menunBocTh. HeHacneacrBeHHas
U3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 0.5 bubnmoreka [JOK
MOAM(UKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO psJia U
BapUAIlMOHHON KPUBOI»

HacnencrBenHass ”3BMEHUYUBOCTb.

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

bu6mmorexa [IOK

30 Peretiica enonera ! https:/m.eds00.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacaencTtBeHHOCTh U 1
M3MEHYMBOCTH OPTaHU3MOB»

32 Cenekius Kak HayKa U Tpolecc 1 bubmorexa HOK

https://m.edsoo0.ru/863e9214

13 MeTonp! 1 TOCTHIKEHHS CEJIEKITHH 1 bu6mmorexa [IOK
pacTEeHN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 buorexnonorus kak orpacib 1 bubmuoreka [IOK
[IPOU3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME
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11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OTOTHUECKOMY KPUTEPHIO)
5 JIBroKymiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennslit 0TOOp U €ro GopMbI 1 hitps-//m.cdsoo.ru/863696d0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEIBHOTO XapaKTepar
8 Hanpasnenus u nytu 1 bubmuorexa [JOK

36




MaKpO3BOIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN
10 Wcropus xu3Hu Ha 3emile U METO/bI
e€ U3yueHUs
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie Mo spam 1 bubnuorexa [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHU4YEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyiue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUH SBOJIOLNU
YyeloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy yejloBeKa https://m.edsoo.ru/863eaea2
PesepBHelit ypok. O600IIEHHE 10
19 TeMme «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOoJ0rus Kak HayKa
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Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTopsbI.
JlaGopaTopHas padora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 pacTeHU# U3 pa3HbIX MECT 0.5 bubmorexa HOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisiuu. [Ipaktuueckast pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIIMKA pa3HBIX BUOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MIOKA3aTENN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [OK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykueccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — riobanpHas bubmuoreka [IOK
IKOCHUCTEeMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
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orochepsl https://m.edsoo.ru/863ebd 16

32 YenosedecTBo B Onocdepe 3emiu 1

13 CocyuiecTBOBaHUE MPUPOJIBI U | bubnunoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHHE TEMBI

34 «Co0011eCcTBa U DKOJIOTTUECKUAE 1
CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

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

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OUOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B OPMUPOBAHUU COBPEMEHHON
eCTGCTBeHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBLHON TPAMOTHOCTH 4YEJOBEKa MJIsl pEIICHUS

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHE (PETPOTyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMenue uznarate OMOJIOrHYECKHUE TEOPUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTrooOpas3wsi M TPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.M1. BaBuiosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHWe M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OpraHM3aisi W TMpOBeAeHHE OHOJOTHYECKOr0  JKCIEPUMEHTA,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIWBHUIYAJIbHOI'O pa3sBUTHA

opranusma (OHTOT'€He3)
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VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
GI/IOJIOI‘I/I‘-IGCKI/IX mpouccCcoB u SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA HOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aaa4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAHUE, CUCIIJIICHHOC HACJICAOBAHUEC, COCTaBIIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJI IMpeaACKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKUE PabOTHI,
coOnroAaTh MpaBWwia Npu paboTe ¢ Yy4eOHBIM U J1a0OPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCJEIOBaHUMI B OHOJIOrUM,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOICHHS,
00001m1ass GMOIOTUYECKYI0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJb30BAaTh MMOHSATHHHBIN armapar OuoJIOTHHn

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

CpopMHUpPOBAaHHOCTh 3HAHWK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornn; (PyHKIIMOHATLHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FeHO(I)OH,Z[, 9BOJIIOLUA, ABUKYIINUC CHUJIbI
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(paxtopsr) ABOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHTBI,  KOHCYMEHTBI,  PEIOYIEHThl,  LeNH  IHTaHuf,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAA Teopus Y.
JlapBuHa,  cUHTeTHMYecKass  TeOpus  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(HabOmroIeHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUM;
OpraHmW3alys W MPOBEICHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOJAbI HA OCHOBAHUU MOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMECHTOB,  PCIYLIEHTOB,  OWOreOlIEHO30B M  IKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOT0o 0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

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

COBpeMeHHOﬁ Oouonoruu IJId paliluOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

VYMmenune pe€miaTe 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

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

YMeHue BBINOJHATH J1a0OpaTOpHble M NpPaKTUYECKHe padoThl,
coOmogath mpaBwia npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

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

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONyJsipHBIE MaTepHAalIbl);

’ paccmarpuBaTh rio0anbHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC HMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH TTOHATHHHBINA alrnapar ouoaoruu
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

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

JTAHHBIX )

JKuBnIe ccTeMBI U BX opranu3anus

2.1

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

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJIIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, O1ochepHbIi

3.1

32

33

34

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJIETKM. XHMHYECKHE JJIECMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCIICCTBA. CDYHKI_II/II/I BOJAbI H

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

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

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

(bepMeHTOB OT HCOPIraHNYCCKUX KATAaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, pubo3a U JAe30Kcupudo3a), Aucaxapuibl
(caxaposa, mnakTo3a) W TONUcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

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

YrijieBOJ40B, OCJIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
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kuciotr. Crpoenne u ¢ynkuuun JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

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

3.6

3.7

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

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuoTHUECKOW  KieTku. Kierounas crenka Oaktepuii. CrtpoeHHE
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOU H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpana, e€ cBoiicTBa U pynkmuu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmpku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOMIbl KJIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcxokIeHne MHUTOXOHAPHA W IUIacTHA. Bussl
iactun. HemeMOpaHHbIEe OpraHOMIbl KJIETKH: PUOOCOMBI, KJICTOUHBIH ILIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

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

TpancnopT BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOmeH BemiecTB, WM MeTa0ONU3M. AcCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsiid. Poiab

(bepMeHTOB B OOMEHE BCIHICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

4.2

4.3

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

XeMocHuHTe3. XEMOCHHTE3UpYIOIINe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

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

npixanue. DPGeKTUBHOCTh SHEPTeTUYECKOro 0OMEHa

4.4

Peaxiiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms
reHeTuyeckol mHpopmanuu B kieTke. ['eHeTHMuecKMit KOA U €ero CBOMCTBA.
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Tpanckpunums — marpuunbslii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Posb pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpunura gyenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunakrrka pacmpocTpaHeHHs] BAPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounsrnii UK, WIM KU3HEHHBIM IMKI KIeTKU. MHTepdaza u MUTO3.
[Tpouieccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH Ha0Op — KapHUOTHIL.
JIMMUIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBHOTO PAa3BUTHS
OpraHU3MOB.

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

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpPraHU3MOB: Oecronoe W 1ojoBoe. Buiesl Oecronoro
Pa3sMHOXCHHUS: JICJICHHE HAJBOE, IIOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

54

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIe
JKEJIE3bl: CCMCHHUKU U ANYHHUKH. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIETOK —
rameT (CrepMaro3oul, SMIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO)IOTBOpeHI/Ie. HapTeHoreHes

WnnuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpronanbHOe pasBuTHe. THIIBI
MMOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
CpeAbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

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

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB
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6.1

6.2

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBUTUS T€HETUKU. BKiiax poccHiickux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHbIE TeHETUYECKUE NOHATHA. ['€HeTHUYEeCKass CUMBOJIMKA, HCIIOJIb3yeMas B

CXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJIE€IOBAHMs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOMMHMpOBaHMS. 3aKOH pACIICIJIEHUS IIPU3HAKOB.
['unoresa uncroTel ramer. [lonHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTHUecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIM3WpPYIOIIEe
ckpemBanue.  lcnonb3oBaHue — aHANU3HPYIOLIETO  CKPEILUMBAHMS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

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

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBbI M TIOJOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJICJCTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psii U BapuallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U Ka4eCTBEHHBIE

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

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

BasusioBa

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IUTOTCHETHYCCKUH,
OMOXMMHYECKUN, MOJEKyIsipHO-reHeTndeckuii. CoBpeMEHHOE OlpesesieHre
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto [II[P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACIEACTBEHHON MPeapacioyioKeHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHblE MyTauuu. [IpuHIMNBI 310pOBOTO
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o0pa3a >KU3HHU, JAWArHOCTUKH, MPOQMIAKTUKA W JICUCHHS] TE€HETHYECKHX
Oone3nell. MeMKO-reHeTH4eckoe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CGJ’IGKHI/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTUHI

7.1

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

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CEJIEKIHMU. MacCOBBIi W WHAWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIIUHT.
Otnanénnas rtuOpuam3anuss W e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 |
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHanTHOW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJIbHOE  PAa3MHOKECHHE
pacrenuii. KnoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdeckue npoosembl. MO — reHeTHuyecku

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

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

1.1

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boarouuu.  [lameoHToslorMYecKue:  MOCIENOBATEIbHOCTD
IIOSABJICHUA BHJIOB B MaJ€OHTOJIOTHIECKOMN JICTOIMHUCH, TICPEXOAHBIC (1)OpMI)I.
buoreorpaduyeckue: cxoactBo u paziauuue (ayH U (prop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJOTMYHbIC, AaHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJNECKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKHX IyTel y Bcex

OpraHu3MOB
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1.2

1.3

OomounonHass teopus Y.  [apBuna. I[lpennocbuiku  BO3HHUKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPH OTPaHUYEHHOCTH PECYpPCOB, HEOIpeaeaEHHass U3MEHYMBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

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

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

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

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3ynbTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOop( 036l M UM0ATATI TAIHH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

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

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

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

KaiiHo3oiickass 2pa u €€ mepuoabl:  MaJeOreHOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara U TEOJOTMYECKHX IPOLIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOp(o3bl y
pacTeHMid M JKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBoJouud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

24

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

MPOUCXOXKACHUHM dYelloBeKa. MeToapl u3ydeHus aHTpororeHe3a. CXoicTBa
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2.5

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

TPY/a, MBILIJICHUE, PEUYb

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

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

2.6

3.1

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

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

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

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPTraHU3MCHHAsA

3.2

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

(hakTOpOB HA OPTaHU3MBI

33

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

buonorunyeckue PUTMBI

34

3.5

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

BSaHMOHeﬁCTBHﬁ AJId CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6HI€CTBaX

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

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsanus

COO6H.ICCTB& 1 3KOJOTNYCCKUC CUCTEMbI

4.1

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

OHoIIEHO3€E

4.2

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

50




4.3

ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB ¥ NOTOK 3HEPTUU B 3KOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1Lied U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpPaMHUIbI: TPOAYKIIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBA 3KOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUs, pa3Butue. CyKieccus

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

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouochepsr. XKusoe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH OHMOChEepbl Kak
r7100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBeCME W oOOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BemiecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Onoctepe 3eminn. AHTPOINOTeHHbIE M3MEHEHHUS B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHANBHOIO  YNPABIEHUS MPUPOAHBIMH peCcypcaMH U UX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6rios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxkimonepHoe o61iectBo «31atenbeTBo
«IIpocBenieHue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
ITon penakuueit [laceunuka B.B. Axkumonepnoe o61mectBo «3narenbcTBo
«IIpocBenieHue»
buonorusa. O6mias 6uosnorus. ba3zoBslii u yriny0OneHHbIi ypoBHU. 10
ki1.:yueOHuk /M.b. Aragonosa, B.1. CuBornasos. - 5-¢ uzj., nepepad. - M.:
Hpoda.2014. - 207.c.:ui. - (HaBurarop).

buonorusi. O6mias 6uonorus. bazoseiii ypoBeHsb. 11 ki1.: yue6. ais odpa3osar.
yupexaenuit /U.b. Araponosa, B.J. CuBorna3os.

- M.: Ipoa.2010. - 207.c.:un. - (HaBuratop).

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
HaGntonenusi, onbIThel U 3kciepuMenTsl B Onosiorun/ B.C. PoxJios,
A.B.TepemoB. - MockBa; uznarenbctBo "Hapognoe oOpazoBanue",
2025. - 256 c.; ui.- (HUKO - mxomne).

Bce To, 4TO OOBIYHO HE BXOIUT B Y4€OHUK OHOJIOTHUH, HO MOXKET

MIPEACTABIISITh HHTEPEC ISl TF0O03HATENbHBIX YuTaTeNnen (kierounas reopusi(

/ B. Poxnos. - M.:JleJIu6pu,2024. - 178 c.
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I'pun H., Crayt V., Teitnop . buonorus: B 3-xt. [lep. ¢ aarn./ [lox pexn. P.
Comnepa. - M.:Mup.

dusnosorus yenopeka: B 3-x Tomax. [lep. ¢ anrin./ [lox pen. P. llImunra u I'.
Tesca. - M.: Mup, 1996, - 323 c., u.

A.JO.Nonuera. A.B.Topranos. buosorus B cxemax u tadnauiax 9KCMO
Mocksa. 2012 r.

O6m1as 6uonorus:Yueo.1s1 10-11 k1. ¢ yrimy0ma. uzydeHueMm OMOJIOTUM B TIK./
JI.B.Briconkas, C.M.I'marones, I'.M./Ipmmun u ap.; [lox pen. B.K.IllymHoro
u ap. - 3-e uza. nepepad. - M.: [Ipoceemenue, 2001.- 462 c.: uin. - ISBN 5-09-
009438-1.

I'. U. JIepuep. buosiorus. [TonHbIi cripaBouHUK 1J1si OATOTOBKU K E I' 3. M.
Actpens 2012 1

['otoBuMcsa k EI'D. O6mias ouonorust M lpoda 2012 r

EI'D 2024 buosnorus. [lox penakuuen B.C. Poxiosa.

EI'D. O0wmas 6uosorusi. KoHTposibHBIE U3MEpPUTETbHBIE MaTepuaibl M
ITpoceemienne 2012 ¢

N.P. MyxamemxanoB. Mactepckas yuntenst « TecTbl, 3aueThl, OJIMIONPOCHI
10-11 xmace» M «BAKO» 2007 r

O6mas 6uosiorust: Yueonuk / [log pen. Koncrantunosa B.M.. - M.:
Academia, 2018. - 704 c.

Bopontios, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccel: YueOHUK ajist

oOmeoOpa3oBatenbHbIX yupexaenuid: basossiit yposens / H.H. Boponmos. -
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M.: IIpocs., 2022. - 304 c.

nonorun: 10-11 kmacc:

"O6mas 6uonorug. 10-11 kmace" / B.b. 3axapos, E.T. 3axapona, A./l.
Kymnaes, B.W. CuBornasos. - M.: Dk3ameH, 2. - 157 c.

T A JloskoBa. [loaroroska k onumnuagam no ouonornu &-11 kimaccos. M

Avipuc-nipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

doc.fipi.ru

https://bio-oge.sdamgia.ru/

http://www.sbio.info/

https://bio.1sept.ru/

http://www.ebio.ru/index-1.html

https://www.virtulab.net sa=D ust=1604341088415000
usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R

http://bio.1september.ru/urok/ sa=D ust=1604341088416000
usg=AOvVawl1WUIbHFzdExuuMS5yzdraFx

https://www.google.com/url 7q=http://www.biodiversity.ru/publications/ sa=D
ust=1604341093727000 usg=AOvVaw0qru3VXEKD6TKe0jf8_owx
g=http://biologylib.ru/catalog/ sa=D ust=1604341088414000

usg=AOvVaw11h-GUP8onrP7hpdXHZPMt
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http://dronisimo.chat.ru/homepage1/ob.htm
https://distant.msu.ru/;

https://sochisirius.ru/obuchenie/nauka/smena2094/9706
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