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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJAEPNKAHUS Y4EeOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIINX LENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU KUBOW IMPUPOJIBI U 0OECTICUCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COrlacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpaMmMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOoro nmnpeamera «buonorus», omnpeaenser o00A3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue I0 pasjieraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuasia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30oBaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOrMYECKOr0 00pa30BaHUsl.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0 PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)Kalolled NpUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yuebHoro npeamera «buosorus» MpoauKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHHUs



YCIOBUH ISl PEIICHUsI OJHOM U3 aKTyalbHBIX 3ajau IKOJIHOTO0 OHOJOTHYECKOTrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSAM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTIIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHU3allid M DBOJIIOLUHU, CO3MAET
yCIOBUSL  JUIA: IIO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30MacHOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOMIMX  3aJad  CpeJHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaromuxcs. M3ydyenne Ouosorun odecneynBaeT yciuoBHs Uil (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHBbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buosiorus» COCTaBUIM OCHOBY i ONpENEJeHUs IMOAXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B MpOrpaMMme IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO IMOAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM esTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHWH
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrHYecKOro o0pa3zoBaHUsl.

CTpykTypupoBaHHe cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka xak Ouonoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEeHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OOYyYaIOIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPHUsX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKaIIUX OCHOBOM
11 (OpMUPOBAHUS MPENICTABICHUNM O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATHh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbITA, MOJYYECHHBIX IpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KM3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO o0nactu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Heneno), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

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

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCcTpauu:

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

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcTBa OeiakoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hykneoruasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHas kuBasg cuctemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMSI MpOKapuoTHUecKoi kietku. Knetounas creHka Oaxrtepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpanHble opraHounbl kietku: OIIC, ammapat Tonbmxwy,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxaeHne MUTOXOHApUM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUU OPraHOUI0B KJIIETKU. Brirrouenus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCTpanum:

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

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

Tabmupl u cxemsl: «llepuoanueckas TabnuLa XUMHYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

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

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbiid. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycnoBuii cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHeTMdeckoil MHpOpMaUU B KIETKE. | €HETWYECKUd KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust oTkpeitust Bupycos (/1. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

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

Tabmuubl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Tpoueccrl, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM HAa0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHNE JUJISl CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEPMATOre€HE3 M OBOIEHES3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIb
NOCTAMOPHUOHAJIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). BnusinHue



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

Poct u pasButue pacteHuii. OHTOreHE3 I[BETKOBOI'O PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKECHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIIUTAIOLIETO», «SIMLEeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJeJb-alIuInKauus «J/legenue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

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

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3Butus reHeTUKU. Poibs nurtosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHUPOBaHMWS. 3aKOH PACHICIUICHUS MOPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoib30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

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

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuYecKre KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHIEACTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBeHHasi, wiM TeHOTHIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIlecC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunsoctu H. . BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKA: TEHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOQPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKNX 3a001€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buuabl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBuw», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBaHuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(bopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «/3ydeHnue pe3ynbTaTOB MOHOTHOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30(uibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

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

CoBpeMeHHbIE METO/bI CeNeKIUU. MacCoBbI 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPTIaHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

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

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

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOJ0OB U KOPHEIJIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusHuEe »BONIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U paziuune GayH U GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTEeH Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CWIIBI ABOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
Oopn0a 3a cylecTBOBaHUE, ECTECTBEHHBINH 0TOOP).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTalOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 Murpanus.

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

[Iprcrnoco6IeHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHoOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKAs, JTUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HecCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrornias
crieruanu3anys. AJanTUBHAS paguaIus.

JlemoHcTpanum:



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

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymme cuibl 3Bomonun», «Kapra-cxema wMapuipyra nyremecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsH, KoyuieKus «lIpuMmepsl 3alIMTHBIX HPUCIIOCOOJECHUN Y
KUBOTHBIX», MOJIeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucnocoOJCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHClIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble 3Tanb
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



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

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

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

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 JKHU3HHU,
U3rOTOBIICHUE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTalbCckui, UYenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX pPAcC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nmkHOBeHHe COJHEUYHON CHCTEMBI», «Pa3BuUTHE
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IpPEAKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CIENKH WIIU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

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



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTHA. MeTOoabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

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

Abuotnyeckue (aKTOpbI: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysus.

JdeMoHCcTpauu:

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

Tabnunpl u cxemsl: kapTa «[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

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

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

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

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



KOHCYMEHTHBI, PEAYIIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X035MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aJIbHOM JKOCHCTEMBI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB © OMOTCOXUMHUYECKHE IIMKIIBI JIEMEHTOB (yriepoaa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

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

Tabnuuel u cxembl: «llumeBslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHBIE  BO3JICUCTBHUSA HaA IIpUpoAy», «BaxHelmme WUCTOYHUKHU
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIas COCTABIIAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil 23 dexT», «DakTopsl
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukamnus «TUnudHble OMOIIEHO3bI», TepOapuit
«PacturtenbHBIe COOOIIECTBaY, KOJUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paKEHUs OXPAHSIEMBIX BHJIOB
pPaCTEHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOYyYalOIMMHUCA TpOorpaMM CpeAHEero oOiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTa «bHOIOorus JOCTUTalOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOlIeCCaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickor denepauuu, MpUpPOIE U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHONIIEHUS! K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

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

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

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHKE YMOLIMOHAIEHOTO BO3IEUCTBHUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUICMEHWYECKHX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IIEHHOCTHM TPaBUJI HWHAMBUIYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOMINX 3J0POBBIO U KU3HHU JIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepaMm mpodhecCHOHATbHON JesTeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K MPHPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHWE TI00AJBHOTO XapakTepa IKOJOTUYECKUX MpOoOIeM U MyTed X
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOIMYECKOrO0 MBIIUIEHUS, YKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATETBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIBTYpPhl KakK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

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

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JJIsi COBPEMEHHOM IMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh PEeCypCHbie  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUM OWUOJOTHYECKUX 3HAHMM B LEIAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [UJIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAy4yHBbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKIIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SIBJICHHUE, Mpoliecc,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIe JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

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

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTrpamMMbl CPETHEro OOIIETro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMU MPUEMBI JIOTHMYECKOTO MBILIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUM
YKUBOU MPUPOLBI;

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

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



TakK€  NPOTHUBOPEUMM  Pa3HOTO  poJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSITEIIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOU
JESTEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apTryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTH IEJICHAINIPABICHHBIN TIOUCK TMEpeHoca CPEeACTB M CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICU, TpeiaraTh OPUTHHAIBHBIE TOIXOABl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HpPOBAThH



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

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

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor uHpopmaIuu (CxeMbl, rpauku, TrarpaMMbl, TaOIHUIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJIBI, (OpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHIOCOOaMM OOIEHUS U B3aUMOJICHCTBUSA, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHAYaJIbHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBHH C y4€TOM OOIIHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

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

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IU4HbIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pElICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIaH  pPELICHUS MpodsieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOUYTEHUN;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAULIMK B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  pedieKCMH KAk  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX @pPU aHalIu3€ pe3yJbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MU € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHusi nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJIE€ POCCUUCKHX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPXKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUI:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeEIIeCTB U NPEeBpaIlCHUE
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJIsipHON Ouosnorum), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOECHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEyeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOJYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTUH, TEOPH W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB M NPEBPALICHUS SHEPIUU B KIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJI MPUHATUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O MMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUA  JUIsl  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHMOPHU/IHOTO CKpEIIMBAHMsI JIJIsl MpeJICKa3aHUsl HaclIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO I[ICEBJOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 UHPOPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKATh:

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

YMEHHE PACKpbIBaTh COJAEPKAHHE OMOJIOIMYECKUX TEPMHHOB M TOHSTHMA:
BUJ, TIOMYJIALNSA, TeHO(DOHA, 3BOIIOLMS, ABIKYIINUE CUJIBI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



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

YMEHUE H3JIaratb OWOJOTMYECKUE TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6uochepe B. M. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYyYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJOIMUYECKHX (PAKTOPOB HaA OpPraHU3Mbl, IEepeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMaX, AHTPOINOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCHOJb30BAHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

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

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI0OAdbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHnue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kounrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cCUCTEMBI M KX OpPraHU3aIlys 1 bubmorexa LHOK
p t https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE bu6nmorexa LIOK
5 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubmmnoreka HOK
OHMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bubnmorexa LIOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 IBOJIOUHOHHAS OHOOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6motreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opraum3smeL 1 OKpy)aromas cpesia > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buosorus B cucreme Hayk 1 1 menens https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHKEe pa3IMYHBIX 1 0.5 2 HeJest bubmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
buonornueckue cucTemsl, MpoIECCh bubnmnoreka [JOK
3 1 3 Henens
U UX U3yYEHHE https://m.eds00.ru/863e6564
XuMUYeCcKui cocTaB KieTku. Boga u bubmuoreka [JOK
4 1 4 genens
MHUHEpaIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 5
enku. CocTaB U CTpOEHHE OENKOB HeJest httos://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue bubmuorexa [IOK
6 1 0.5 6
KaTaJIUTUYECKON aKTUBHOCTH HEACTH https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJTU KaTajasbl)»
7 VYrnesonasl. JIunuae 1 7 wenens bubnnorexa [IOK

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




bu6mmoreka [IOK

8 Hyxneunossie kuciaotel. ATO 8 Henmernst httos://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo bl U3y4EHUS 9 nenes bub6nuoreka [IOK
xieTku. Knerounas reopus https://m.eds00.ru/863e6e88
Krerka kak nenoctHas xKuBast
cucrtema CtpoeHue
SYKapUOTHYECKON KIETKH.
Jlaboparopnas padota Ne 2
10 «M3ydeHne cTpoeHUs KIETOK 10 nenens
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OakTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE»
bu6mmorexa [IOK
11 TpumectpoBast KOHTpobHas paboTta Nel 0.5 11 nenens https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716c
bu6mmoreka [JOK
12 OOMEH BEIEeCTB WX META00IN3M 12 wepens httns://m.edsoo.ru/8636766¢
bu6mmorexa [IOK
13 dotocuHTe3. XEMOCHHTE3 13 nepens https://m.edsoo.ru/8637c98
. bubnuoteka [JOK
14 dmepreTiicckuii 0bmen 14 nenens https://m.edso00.ru/863e7aae
JKuzHeHHbIN UK KiIeTKu. [lenenue
KJeTku. Muros. JlabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 15 vepens httns://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 Bruocunres Oenka. Peakiusa 16 nenens bu6mmorekxa [IOK

MaTpUvIHOI'O0 CUHTE3a

https://m.edso00.ru/863e796e




bu6mmoreka [IOK

17 T — 17
pancIALHA — OuOCHHTE3 benKa HEAE T https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — 18 nenens bub6nuoreka [IOK
BHPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 19 nepens https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bubmuoreka [JOK
20 Meii 20
eHos HeAens https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
kieTok. O1mio10TBOpEHHE.
21 Jlaboparopnas pabota Ne 4 05 21 Henens bubnnoreka [JOK
«M3ydeHne cTpoeHus OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOIMpernaparax»»
NunuBunyansHOE pa3BuTHe bubnuoreka [IOK
22 22 uepens
OpraHUu3MOB https://m.eds00.ru/863e8436
bu6mmoreka [IOK
23 T 6ota Ne2 23
pUMeECTpOBasi KOHTPOJIbHasA paboTa Henens https://m.eds00.ru/863686f2
I'enetnka — Hayka o
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTH
24 3aKOHOMEPHOCTHU HACIEAOBaHUS 24 uenens bubmorexa HOK
P A A https://m.eds00.ru/863e8878
IpU3HAKOB. MOHOTHOpUIHOE
CKpeIllMBaHNe
UrHOpUHOE CKpeIIUBaHue. 3aKOH
25 §e3aBI/IIZHi[/10ro Hain]i:l OBaHUs 25 nemens bubmorexa [JOK
A A https://m.edso00.ru/863e89a4
MIPU3HAKOB
26 CueruieHHOe HacIeOBaH1e 05 26 Heneis bu6mmoreka [IOK

npusHakoB. JlaboparopHas pabota

https://m.edso00.ru/863e8c60




No 5 «M3yuenune pe3ynbTaToB
MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKPOMpENapaTax»»
I'eneTuka moma. HacnenoBanue bubmuorexa [JOK
27 1 27 Henens
MPU3HAKOB, CIEIICHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHas
M3MEHYMBOCTH. JlabopaTtopHas
0 06. U
28 pabota N 3y‘I?HI/Ie 1 05 28 Henens bubnnorexa [HJOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
IMOCTPOCHHUE BApUALIMOHHOTO Psa U
BAPUALIMOHHON KPUBON»
HacneacTBenHnass U3MEHYUBOCTD.
JIab 0 07,
29 aboparopHas pau oTa N¢ 1 05 29 Henens bubnuorexa [JOK
«AHanu3 MyTaluui y 1po3ohuisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»
bu6mmoreka [IOK
30 r 1 30
cHeTiia AeTtopera HEACTH https://m.eds00.ru/863e8d78
31 TpumecTpoBast KOHTpoJbHast paboTta Ne3 1 31 uemens
bu6mmoreka [IOK
32 C 1 32
CIICKINTA KaK Hayka H Tpotece reAct https://m.edso0o.ru/863e9214
MeToabI U IOCTHKEHHS CEJIEKITHN bu6mmoreka [IOK
33 . 1 33 nepens
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacip 1 34 nenens bubnuorexa [IOK
IIPOU3BOJACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
ITPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 DBOJIOUS U METOABI €€ U3yUCHHS 1 1 menenst bubmoreia LOK
H A i A https://m.edsoo.ru/863ea20e
Hcropus pa3sBuths NpeacTaBiIeHUN bubnnorexa [HOK
2 1 2 Heyens
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 M 1 3
HKPOIBOITIONHA HeAcHA https://m.edsoo.ru/863e9cle
[Tomynsamus Kak 351eMeHTapHas
€AMHUIA BUJA U DBOJIIOIIH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 4 nenens bubmorexa LHOK
paToprai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}OITOTHUEeCKOMY KPUTEPHIO)
JIBroKymiye cuibl (3JeMEeHTapHbIe bubnnorexka [JOK
5 1 5 nenens
(akTOpbI) IBONTIOINH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1 6
CTECTBEHHBIN OTOOP U €r0 GOpPMBI HeJIest https://m.edsoo.ru/863e9edo
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 7 Hexens bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
8 Hanpasnenus u nytu 1 8 Hexens bubnuorexa [IOK

MaKpO3BOJIOIMH

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




9 HeobOpatumocTs 3BOIIONINM uenens
Hcropus xu3Hu Ha 3eMIIE U METOIBI
10 . p A 10 Henens
e€ u3ydeHUs
['umoTe3bl MPOUCXOXKICHHS JKU3HH
11 Ha 3emite. Pa3sButue Ku3Hu Ha 3emiie 11 nwepnens bubmoreka LOK
) https://m.edsoo.ru/863ea5a6
10 3paM | Meproam
bu6mmoreka [IOK
12 TpumectpoBast kouTpoibHast padora Nel 12 "enens
p p p p A https://m.edsoo.ru/863eabbe
OCHOBHBIE JTaIbI PBOIIOLAN
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
ITpakTyeckas padora Ne 1 bubanorexa LIOK
13 P P 0.5 13 nenens nosmorexa L
«M3y4yeHne UCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU 1 KUBOTHBIX B
KOJIIEKIIUSX»
CoBpeMeHHas cucTeMa
14 p 14 wenens bubmuorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOLMS YeJI0BEKA (AHTPOIIOTEHES 15 nepnens
1 (anTp ) A https://m.edsoo.ru/863eac2c
BIDKYIIHE CUIIBI ((haKTOPEI b K
16 JBroKy ((paxropsr) 16 Heens n6moreka 11O
aHTPOIOTeHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIUH DBOIIIOIAA
17 17 venens
YyeJIoBEKa
UenoBeyeckue pacsl U MPUPOTHBIE bubnuoteka [JOK
18 18 vepens
ajanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O6001IeHHE TTO
19 Teme «BO3HMKHOBEHUE U pa3BUTHE 19 nenens
SKU3HHU Ha 3eMiie)
20 DKOJIOTHS KaK HayKa 20 Henens




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

21 21
(baxTopsl HeAenA https://m.edsoo.ru/863eafec
AbGuoTtnveckue HaKTophbI.

JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

22 ACTEHUH U3 Pa3HBIX MECT 0.5 22 uenens bubmorexa [JOK
P P ' A https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa)

bubmuorexa [JOK
23 T 6ota Ne2 23
PUMECTPOBasi KOHTPOJIbHASA padoTa HeJens https:/m.edsoo.ru/863eh348
buotnueckue hakrops
DKOJIOTUYECKHE XapaKTEPUCTUKU

24 TIOTTYJISIITHH. {_[paKTI/I‘-IeCKaﬂ pabora 05 24 nexens
No 2 «Iloacuér nmnoTHOCTH
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

o5 Coob1ecTBa OpraHu3MOB — 25 wenens bubnmnorexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
OKOJIOTMYECKHUE CUCTEMBI bu6nmoreka [JOK

26 26 uenens
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTEIIN IKOCHCTEMBI.

27 DKOJOTUYECKHE MUPAMUJIBI 27 uenens bubmorexa HOK

3 PAVALIBL A https://m.eds00.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccus

28 [IpupoHbIE SKOCUCTEMBI 28 Henens

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 29 menens
b — 1100

30 nocdepa — riodanbHas 30me e bubmuotexa [JOK

3KOCUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




bu6mmoreka [IOK

31 TpumecTtpoBast kKoHTpoIBHas padoTa Ne3 1 3luenens https://m.edsoo.ru/863ebd16
YenoeuecTBO B Onochepe 3emin.

32 3aKOHOMEPHOCTH CYIIECTBOBAHHS 1 32uenens
ouocdepsr

33 CocyuiecTBOBaHUE MPUPOJIBI U 1 33uenens bubnunoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIitl ypok. O6001ICHNIE TEMBI

34 «Co0011ecTBa U DKOJIOTHYCCKHE 1 3duenens
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupoBaHHOCTh 3HAHUN O MECT€ W POJIM OUOJIOTMU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (pyHKIMOHATBFHON TPAaMOTHOCTH 4YEJIOBEKa HJISl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETPOTyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrHYECKHe TEOPUH (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IEHTpax MHOTro0Opa3wsi M TPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHune BIageTh METOJaMH HAay4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
MIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENIECTB U
MIpeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIUBHUIYAJIbHOI'O pa3sBUTHA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpouccCcoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOTO

IpUpPOaOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJI IMpeaAcCKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OPaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UCcTOYHUKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOrUW,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC MTHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHNHBIH armapar OHOJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

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

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M POJM OUOJIOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMMYJISIIUA, FeHO(l)OH,I[, 9BOJIIOLUA, ABUKYIINUC CHUJIbI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyIECHTHI, Henu  MUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOJIIOLMOHHAS Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLUU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsbimeBoro cxoactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M.  Bepnaumckoro), ompenensTh  TpaHULBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(Habmro/IeHHe W OIMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHmW3alys W MPOBEACHHE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOreOLEHO30B M  HKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0 0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HUCTBUS SKOJIOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HaAHUA JJIA 00BSICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX Oo0ecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIaOOpaTOpHble M NpPaKTUYeCKue padoThl,
coOmogaTh mpaBwia Npu pabore ¢ y4yeOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepHalIbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHHUIO K HAUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mnpupone. Ponp Ouonorun B popmMHpOBaHUU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTtemMa OHMOIOrHYeCKHX HAyK
Mertoabl Mo3HaHMS KUBOM HpUpOAbl (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
M3MEpeHue, KiIacCUpHUKAIMi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

JKuBnIe cCcTEMBI U X opranu3anus

2.1

XKuspie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpas3ue

2.2

YpoBHH OpraHu3alid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

XHUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonorndeckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas cneunduynoctb. Kodepmentsl. Burtamuubsl. OTinuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, pubo3a U Je30Kcuprbdo3a), aucaxapuibl
(caxaposa, makTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIIMN yTIEBOIOB.

Jlunuaer:  TpurMuepuasl,  crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkimu nunuaoB. CpaBHeHUE

YriieBO40B, OCJIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHECPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




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

CTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl KIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHUECKOW  KJeTKku. Kierounas creHka Oaktepuii. CrpoeHHE
9YKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOHN, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkmmu. [{utonaszma u eé
opraHonsipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar I'onbmku, im3ocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TuIacTuAbl. [IporcxokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
rwiactun. HemeMOpaHHBIE OpraHoOMIbl KJIETKH: pHUOOCOMBI, KJICTOYHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas o00O0JOouKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEUIECTB B KJIETKE

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0OIM3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINASA (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MMPEBPALICHUN SHCPTHUU B KIICTKC

4.2

4.3

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakuuu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAUYECHUE XEMOCHUHTE3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTaIbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

npixaHue. DPGeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

Peakuuu matpuunoro cuntes3a. ['enernueckas nnpopmarus u JIHK. Peanuzanus

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIHHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHud, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura gyenorexka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOKEeHME U MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounsnii 1uKI, WM KU3HEHHBIM UK KiIeTku. MHTepdaza u  MHUTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUbL.
[luTosornyeckne OCHOBBI PA3MHOKEHHSI W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecrnonoro
pPa3MHOXKEHHUA: JIEJICHUE HaJBOE€, IIOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccrBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOMXKEHHUE, €T0 OTIUYHUS OT O€CIOI0rO.
Meiio3z. Cragum wmeiio3a. Ilpoueccsl, npoucxoisuMe Ha CTaausIX Meio3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHUKU U AWYHUKH. O6p330BaHI/IC " Ppa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3omj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30U0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WunuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpHOHAJNIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonaneHoe pasButue. Tumbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYMHOYHOe). BnusiHue
CpeAbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOICTBA.

Poct n pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTUs T€HETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeETonbl TI'eHETUKU
(rudpu10JI0rNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCKas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMS IPU3HAKOB, YyCTaHOBJEHHble [. Mennenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHHHMpOBaHMs. 3aKOH pacCIUEIJIEHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJeIOBaHHUS MPHU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTMOPUIHOTO CKPEIIMBaHU. AHAIM3UPYIOIIEe
cKkpelmuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEeIeNeHHe TMojia. AYyTOCOMBI U TIOJOBBIE
xpoMocombl. ['oMoraMmetrHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKATMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto III[P-ananuza. HacnencTBeHHble 3a00seBaHUs YellOBEKa: T'€HHBIE
0071€3HU, 00JIE3HH C HACIEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTUBHbE MyTauuu. [IpUHIUIBI 370pOBOTO




06p3.33. KHN3HH, AOHUAr"HOCTHKHU, HpO(I)I/IJIaKTI/IKI/I N  JICHCHUSA T'CHCTHYCCKHUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka W Tpolecc. 3apokKIeHHE CEJIEKUUHU U JIOMECTHKAIIHS.
Yuyenne H.M. BaBuioBa o0 T1eHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CEJIEKINU. MaccoBbIi W MHAWBHIYAIbHBIH OTOOpHI B
CEJIGKIIMM pPAacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas rtuOpuam3anuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMSI CEJIEKIUMM pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pacrenuii. KinoHUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. OJKOJOTHUYeCKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

11

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Boaouuu.  [laneoHToslOrMYecKue:  MOCIENOBATEIbHOCTD
IIOsABJICHUA BHJIOB B MaJeOHTOJIOTHIECKOMN JICTOIMHUCH, TICPEXOIHBIC Q)OpMLI.
buoreorpaguyeckue: cxonctBo W paznuuue ¢ayH u (IOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi SMOPHOHOB Pa3HbBIX BUIOB
MI03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYyIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTed y Bcex

OpTraHU3MOB




1.2

13

OpomounonHass teopus Y.  [apBuna. [lpeanocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBWKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeaAenEéHHasT U3MEHYHBOCTb,

00pn0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass teopust HBomonud (CTD) U OCHOBHBIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUN

14

1.5

JiBuwkymue cuibl ((GakTopbl) SBOJIOLMM BUIOB B mpupoje. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
HBOIONNH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M HAHOAANTALINH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHBIE (JOPMBI BHI000PA30BAHMUS:

reorpaduueckoe, 3KOJIOrH4ecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOIINH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple TIunoTe3sl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUUYECKas
IBOJIIOLMS.  DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXUBBIX OPraHu3MOB

Pa3Butne xusHu Ha 3emuie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIICKHIA,
OPJIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIA, MEPMCKUM.
Me3so30lickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »2pa u €€ mepuojabl:  MaJeOreHOBBIM,  HEOTCHOBBIA,
AQHTPOIIOICHOBBIA. XapaKTepUCTHUKA KIUMaTa W TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE ATaIbI IBOJIIOLUN PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOpG o3kl Y
pacTeHMi M JKMBOTHBIX. [losBIEHWE, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOPI/IH KaK Hayka. Pa3zButue HpCIlCTaBHCHI/Iﬁ 0

IMPOUCXOXKIACHUN YCIIOBCKA. MeTOI[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa u




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymme cuibl (hakTopel) aHTpororene3a. HacnencTBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIHUM

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpsamoxonsamuid, YenoBek HeaHAepTalbCKUil, YemoBek
pazymHbId. HaxolIku MCKOMaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIIME pachl: eBpOINEoUIHAs (€Bpa3uiickasi),
HErpo-aBCTpaJIoNIHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukanckas). YepTel mpucnocoOIeHHOCTH MPEICTaBUTENEH YEeTOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXkKarouias cpeaa

OKoslorusi Kak Hayka. 3afauyd W pasfiesibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorudeckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abuoTtnyeckne, OWOTHYECKHE U aHTPONOreHHbIe. JleiicTBHE SKOIOrHMYecKHX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonornueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bunbl OMOTHYECKMX B3aMMOJEHCTBMINA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyaJlu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAlIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYyIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6III€CTBaX

OKOJIOTHUCCKHE XapaKTECPHUCTHUKU MOMyJIAHUH. OCHOBHBIE IIOKa3aTecin
nomyJjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsuus

COO6H_ICCTBE[ 1 3KOJOTMYCCKUC CUCTEMbBI

4.1

Coo0miecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTbl. CBs3UM B

OHoIEHO3€E

4.2

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




4.3

ouoreoreHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble LieM U CETH.
OcCHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUS. DKOJIOTUYECKHE
MUpaMHUIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:

YCTOWUYMBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE DKOCHCTEMBI. ATPOIKOCHCTEMBI. Ypbo3kocucTeMsl.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak Qakrop ycrohumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'paHuIlsl, cocTaB U CTPyKTypa
ouocheprr. XKXuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100aJbHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
onocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azorta). 3oHanbHOCTh OHocheprl. OCHOBHBIE OMOMBI CYILIN

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE M3MEHEHHs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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