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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro IMpeameTa
«buonorusn» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHUus U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TTOJIOKEHUST 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU KUBOU MPHUPOJABI U 00ECIIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum AaéT MpeacTaBICHHE O ILeNAax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYdYaIOMIUXCS CpPEICTBAMU
yueOHOro nmnpeamera «buosorus», omnpeAenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue IO0 pasjieinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU 0Opa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXCsl.

B mporpamme 10 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3yYEHUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karouled MPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHid, a TakKe 3HAHUH O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMME MO OMOJIOTMH YJEICHO BHHMAaHWE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHON JKU3HU IS PEIICHUS NMPUKIIAIHBIX 33]1a4, B
TOM 4YHCJE: TMPO(OUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)KAIOIIeW NPUPOJHOM cpene, aHaau3a
BIIMSTHUSL XO3SHCTBEHHOW MAESITENFHOCTH YENIOBEKa Ha COCTOSHWE TPUPOIHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHIIEHUE BHUMAHUS K MPUKJIATHON HApaBIECHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO O0OecreueHus



YCIIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyalbHbBIX 33]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopasi mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAayYHOM KapTUHE MHpPA, pACIIMpSEeT U 0000UIaeT 3HAHUS O KUBOHM Mpupoje, e€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  Npuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, IKOJIOTMYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6mosorun odecneynBaeT ycioBus s (pOpMUpPOBaAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OHWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYCHUH y4eOHOro Ipeamera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €TI0 COAEpKaHUsA, TMPEICTABICHHOTO B IpOrpaMMe IIO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS U YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACNISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM AesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIYKAaT OCHOBOM 71l (POpMUpOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHU4eCKOro MHUpPay,
«OBONIOLMS KUBOU NPUPOJBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llens m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEeHHE YMEHHU
WCIIOJI30BaTh 3TU 3HAHMS I TPAaMOTHBIX JECHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOM IPUPOJBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMHUCS CHCTEMbl 3HAaHUHW O OUOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
UIst (POPMUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3alli{, BBIIAFOLIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMHM HAy4YHBIX B3[JISI0B, MJAEH U MOAXOAOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJbTypbl, (YHKIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHHS OKPY>KAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATUICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KM3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIPHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucteme cpennero oOrmero obpazoBanusi yueOHbIN npenMer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4eOHBIM MPEAMETOM.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 001IIero 00pa3oBaHuUs
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

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

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCcupUKalMs, MOJEeTUPOBaHUe, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpakTHYeCKHe padoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCcTpanuu:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonorumueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucnotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHNH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
uje 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHHMsI MpoKapuoTHueckoil kietku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradHoubl kietku: JIIC, ammapat ['onbmxw,
IM30CcOMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN W Tactua. Bunbl mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o00JIoUKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCrOpPT BEMIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIeKyJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapHOTHUYECKOW KIETKN», «CTpOEHUE JKMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUsT KIETOK pPAaCTCHUI,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTh KJIECTKH.

OOMeH BelIecTB, Wik MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUT OOMEH) U
TUCCUMWIAIUS (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMaHUU
MeTadoum3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emsie. Biausiaue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOoCHHTe3. XEeMOCUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbocdhopunpoBaHue. OP(HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHpopMmanuu B KiIETKe. [ eHETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIIIMS, peBepraza W WHTerpasza. [Ipodummaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . N. UBanosckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutaHus», «Merabonusmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbd nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTOS.
[Tpoueccel, mporekaromue B uHTepdaze. Permnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3a. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnonTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoHCcXoslle HAa CTaAUsAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEPMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TuUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsMOe, Hempsimoe (IMYMHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

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

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne knetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAKOMINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOWIETO», «SIHleKIeTKa MIeKonuTaromero», «KapuoknuHes B KJIETKaxX
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3yueHue CTPOECHHS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3Butus reHeTUKU. Poibs nuTosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIEHHbIE ['. Mennaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouee ckpenmpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThl.



['eneTuka mosna. XpoMOCOMHOE OmpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMOcOMBL. ['omorametrHele M reTeporaMeTHbie oOpraHu3mbl. HaciienoBaHue
MIPU3HAKOB, CIICTVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakimu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHnHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoOIlecC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaImoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M[]P-ananu3a. HacnenctBeHHnble 3a00jieBaHUS 4YEJIOBEKA: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepatuBHble MyTanud. CTBONOBbIC KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUCHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet w cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOrCHETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «['e€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBaHue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBaHuey, «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydenue pe3ynbTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

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

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOKICHUE CEJIIEKUUU U JIOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEeHTpbI NMPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpr,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAMBUAYAIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3kopoacTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: kKapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOZOB U KOPHETIJIOOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOOPAaTOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusHue >BONIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune Gayd u GJaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IMUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeH Yy BCeEX
OpPTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHUS.

MuxkpoosBostorus. [lomymsius kak eIMHUIA BUAA U SBOJIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

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

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHUu3MOB. ApoMop(dO3bl U MU0 AN TALINH.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (usIeTUYECKas, JTUBEPreHTHas,
KOHBEPTeHTHas1, apajuiesbHas. HeoOpaTuMoCTh 3BOTIOLINH.

[IpoucxoxieHre OT HeCHelHaIu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS pagualus.

JleMoHCTpPaUM:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuie! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmkymue cunbl 3Bomonun», «Kapra-cxema wMapuipyra nyremectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsH, KoyuieKus «lIpuMmepsl 3alIUTHBIX OPUCTIOCOOJIECHUN Y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS JIBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onmcanue mprcocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMusi. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3pam U nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. I[laneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKNN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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



XapakTepucThKa KJIuMaTa U Te€0JOrnYecKux IporeccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BOJIONUMU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IIPOUCXOXKJIEHUH 4YeJIOoBeKa. MeToApl HM3ydeHHsl aHTpororesesa. CxoactBa u
pa3Inyns 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3FOTOBIICHUE OPYAUI TPpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pas3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConHeuHON cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kineTtka», «CoOBpeMEHHas CHCTeEMa OPraHUYeCKOro MUupay,
«CpaBHEHHE AaHATOMHUYECKHMX 4YEpT CTPOEHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJEOHTOJOTMYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUSI KAMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

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



OKCcKypcHsl «IBONIOLUSA OPraHUYECKOT0 MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3aau U pa3feibl SKOJIOTUHA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOphbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. J[mHaMuka 4uCcIeHHOCTH MOMYJISILUA U €€ Peryssus.

JdeMoHCcTpanuu:

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

Tabnunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUs
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTHU MOMYJISAUUNA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKHE padoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cOOEHHOCTH pacTeHUH 3
pPa3HbIX MECT OOMTaHUS.

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

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTtel. CBsizm B
ouoneHose.

Dkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpoOT BEMIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCHUCTEMBI. [lWIieBple IeMM U CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IDKOJIOTUUECKHUE
nupamMuibl: TPOAYKUIMU, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupogHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3eMJI€.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI JIEMEHTOB (yTepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMd M HX HCHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpauu:

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

Tabmumer u cxemsl: «llumeBsie nenmn», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONOTEHHbIE  BO3JCWCTBHA Ha NOPUPOLY», «BakHeNmIMe  HMCTOYHHUKHU
3arpsi3HCHMSI BO3/IyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIISIOMIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3G dexTy, «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM »dKpaH Ouochepn»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoLeH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepObapud W KOJUIGKIIMM pACTeHUH U
JKUBOTHBIX, TPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHnaBiauBarTCcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMsA OOyyarolmMMHUCSA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHUA IpeaMeTra «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIMYHWE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€AUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPECHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
OMBITA W OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIECAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHUH, TOHMMAaHUS 3HAYCHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHHUE SMOIIMOHAIBHOTO BO3/ICHCTBUS KUBOM MPUPOBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJIbTYPbI 310POBbS U
IMOIUOHAIBHOIO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OT/AbIXa, peryspHas dunveckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3J10POBBIO;

NOHMMAaHHE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, MIIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaMm mpodheccCHoHATbHOW e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O W CcaMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOPETEHHE OIbITa
IUTAHUPOBAHMUS TOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEACTBUN ISt
OKPYKaIOIIEN CPEIbl;

OCO3HaHHUE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUSA TIPU PEIICHHH TPOOJEM, CBS3aHHBIX C pallMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MPHUHOCIIIMX BpEX  OKPY)KAOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIAroNpHUsTHBIE SKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUN U NPEIOTBPAILAT UX;

HAJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBILIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIlbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS UMM B IIO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COIMAIbHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HaHus €& poiu B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHH MpoOiIeM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIAHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA M3 INIOOATBHBIX 3KOJOTUYECKUX MPOOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUM B LEJIX
NOBBILICHUSI OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YE€HUU OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaidu3a |
OOBSICHEHHMSI SIBICHUI OKPYXalOUIero Mupa M MPOUCXOSAIIUX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMSI Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYE€HHUSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIHOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npo6JieM B peajibHbIX KU3HEHHBIX CUTYalIUsAX;

OCO3HAHHME LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHOJIOTMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAOJMIOJEHHE,  HM3MEpPEHUE, OKCIEPUMEHT W APYIHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYaloOlIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMHI
AeCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe JeHCTBUA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMU S, KiIacCU(pUKaIU, 0000IICHUS ), PAaCKPbIBATh CMBICI
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSTUSAMH);

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

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAcCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui IpeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poAa,  BBIIBICHHBIX B PAa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yU4ETOM aHaM3a WMEIOIIMXCS
MaTepHabHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHWs, €ro WHTEPIpEeTallH, MPeoOpPa30BaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOca CPENCTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATENIBHYIO U MPAKTHUECKYIO OOJAaCTH
KU3HEICSATEIIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OIECHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOpMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJIHEHUSI yUYeOHBIX
3ajiay;

npUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCITOJIP30BaTh HAYYHBIA S3BIK B KadeCTBE CpEACTBA TIpH paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PAcTO3HaBaHWA W 3alUThl  WHGOpMAIIWH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JCHCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHMBATh HIEU C IO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKax IO OTHOUIEHUIO K YKUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

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

CaMOCTOATENIHO COCTABJISITH IUIaH pPEIICHHs Npo0JeMbl €  Yy4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



OPUHUMATh MOTHBbI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JpPYyIMX IpU aHalu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buomaorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAILIUN U
npeoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUYEOHBIX CHUTYaIMsAX, a TAKKE B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUM B CUCTEME HAYyYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsI PEILICHHS] )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMeH BEIIeCTB U TMpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiiuus), ypOBHEBasI OpraHu3alis *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pPa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensTe rpaHULlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOYyYECHHBIX



pE3yNbTATOB, MCIOJB30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHBIE NMPHU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M NPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, WHIUBUIYAJIBHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KHU3HU C IeNplo obOecreyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbS
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOT'O IMOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI IJIsl MpEJCKa3aHUsl HAacCJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEPXKAaHUS, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MaccOBOW MH(pOpPMAlLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJOTHUU,
MeIUIUHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS y4yeOHOro npeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPaKATh:

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

YMEHHE pPACKpbIBaTh COAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTMYECKUE (PaKTOpHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBI, pPEAYIEHTHI, IeMd MHUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHUE H3/Iaratb OHOJOTMYECKUE TEOpuH (IBOIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs SBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHus riaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuaackoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAaMU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYHMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pPE3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALNUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEICTBEHHON
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEepeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaxX CBOEM MECTHOCTU, KPYroBOpPOTa BEIIECTB W OHUOTCOXUMHYECKHUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedeHus O0e30IMacHOCTH CBOETO 3/J0POBbsi U 3/10pPOBbSA
OKpPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
IPUPOJTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH ISl PallUOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE pelniaTh dJeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTaBISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEP)KAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TOMYIISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO O3UIIHUIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 4acoB

HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/m Kontpoabnbie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorusa kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cuCTEMBI M MX OpraHU3alus 1 https://m.edsoo.ru/ST7SVKFTX
3 XUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.rt/YTLWWOJEO
4 KuzHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
Pa3zMHoOkeHne 1 MHAUBUAYAIbHOE
5 ABHILY 5 1 https://m.edsoo.ru/GE6W 1A7C9
pa3BUTHE OPraHU3MOB
HacneacTBeHHOCTh M N3BMEHUNBOCTD
6 8 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbie IlpakTuueckue
NMPoOrpaMmblI Beero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 DBOIIOIMOHHAS OMOIOT U 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3anuknose
2 FMICHOBCHHC 1 PASBHTHE JKUSHH Ha 9 0.5 https:/m.eds00.r/OFLS81YBS5
3emie
3 Opranu3Msl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo011ecTBa 1 DKOIOTHYECKHUE
4 9 https://m.edsoo. 1/ €WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNON
OBILIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopMupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa [UJIsl peIleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJIepKaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUMN: KU3Hb, KJIETKA, OpraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpEBpaIICHUE DSHEPIHH), TOMEoCcTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEmPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTb, POCT U PA3BUTHC

YMeHnue uznaraTtb OMONIOrHYECKHEe TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTroo0pas3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAHUS B OHOJIOTHH
(HaOnrofeHre M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3alys W TMpOBEJeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPHl M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE TMPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
MpeBpalIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOF NYCCKUX IPOLECCOB U SIBHCHHFI, IJI TIPUHATUSA NPAKTHICCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETSAX oOecrneueHus: 6e30MmacHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpOaAOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'€HCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAaHUE, CLCINNICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI InpeacCKasaHus

HacCJICAOBaHHW ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKUE PadOTHI,
coOnrofaTh MpaBWwiia Tpu paboTe C Y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPHPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHMS
U3 pa3iauyHbIX UCcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOILCHHS,
0000111ass GMOIOTUYECKYI0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHHHBIH armapar OHOJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA ISl PEIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHne pacKphiBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMMYJIsIIUs, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxtopsr) 9BOJIIOLINH, MPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (bakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[eNu  IHTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyreit spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K ) XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO T[IO3HAHHS B OHOJIOTHH
(HabmroleHNe W OINMCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHmW3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJAbBI HAa OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLEHTOB,  OWOTCOLCHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIeJICTBEHHOU W3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIUKIIOB B Onochepe

VYMmenne MPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB 1u ﬂBHeHHﬁ, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHON KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsSI OKPY>KAIOLTUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosorun IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIE30BAHUSA

VYmenune peumiaTe 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBIIOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYecKue paboTsl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopymoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHBIC 3HAHMS

13 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuyHO-IONyJsSipHBIE MaTepHalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIIEHUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA alrapar ouonoruu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA
buonorusa xak HayKa

buonorus — wayka o xwuBoil mnpupone. Ponp Ouonorun B (QopmMHpOBaHUHU

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTemMa OHMOIOrHYeCKHX HAyK
MeToapl 1MO3HAHUSL KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJEIMPOBaHUE, CTaTHCTHYEcKas o0paboTka

JTAHHBIX )

JKuBnIe cCTEMBI U X opranu3anms

2.1

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

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYISALUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1
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XUMUYECKHH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJICTKM. XHMHYECKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOOAbI H

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

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbI O€IKOBOI MOJIEKyIbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYecKHe cBoiicTBa OenkoB. buonornyeckue
¢GyHKIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTHUBHBIN
HeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Burtamuubsl. OTinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, pudo3a U Jae30Kcuprb03a), Iucaxapuibl
(caxaposa, 7nakTo3a) W TONMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUT0JI03a).
buonornueckue GyHKIIUN yTIEBOIOB.

Jlunuael:  TpurIMuIEpuAsl,  crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkiuu nunuaoB. CpaBHeHUE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUHN

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




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

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounas teopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kneTok: sykapuotudeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOCHHS
pokapuoTHuecko  kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIHUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pyakumu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['ombmpku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOMJIbI KIIETKH:
MUTOXOHJpPUH, TuIacTUAbl. [IpoMcXokIeHne MHUTOXOHAPHA W IUIacTHA. Bussl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas o00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMeH BemiecTB, WM METa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTETHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuuTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusinue ycnoBuit cpenbl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHEe OakTepuu. 3HAYCHHE XEMOCUHTe3a IS

SKU3HU Ha 3emiie

3HepPCTI/I‘{eCKI/Iﬁ o0OMEH B KIIETKE. Pacmiemnnnenue BCIICCTB, BBIACICHHUEC H
AKKYMYJIMPOBAHHUC OHCPruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIECTOYHOC

npixaHue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peaxiun marpuunoro cunresa. ['enernueckas nndopmanus u JJHK. Peanuzamms

reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMuecKuit KOJ U ero CBOMCTBA.




Tpanckpunuus — marpuunbsiii cuate3 PHK. Tpancnsauus — 6uocunres Gernka.

KomupoBanue amunokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropus otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME U MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Krnerounslii UK, WIM KU3HEHHBIA IMKIT KIeTKd. MHTepdaza u MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Permkanus — peakius MaTPpUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHIL.
JIMMUIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpPOMAaTHUbL.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBLHOTO PAa3BUTUS
OpraHU3MOB.

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

Pa3HbIX CTAAUAX MUTO34d. buonornueckuii cMBICII MUTO3a

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

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHHUC OJI CCICKIINU

5.3

54

5.5

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.
Metiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3omj, ULEeKIeTKa) — criepmMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHes

WnpuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonaneHoe pa3Butue. Tumbl
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TpsAMOE, HempsiMoe (JIMYMHOuYHOe). BrusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. Vicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeTonbl TI'eHETUKU
(rubpu10I0rnYecKui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, UCIOJIb3yeMas B

CXeMax CKpeLUBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMS IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pacIUEIUIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [1onHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuyuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBAaHUS. AHAIM3UPYIOIIEe
cKpemiuBaHue. lcnonp3oBaHuEe — aHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuernnieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HACcJeIOBaHUIO TreHOB. Hapymienuwe crerieHus TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEIeNeHHE TMojia. AYyTOCOMBI U TOJOBBIE
xpoMocombl. ['oMoraMmetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKATMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

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

BasusioBa

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUN, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMeHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHHUE, B TOM YHCIE C
nomotneto II[P-ananu3a. HacnencTBeHHble 3a00seBaHUs YellOBEKa: T'€HHBIE
00s1€e3HU, 0O0JIE3HU C HACJEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHble MyTauuu. [IpuHIMIBI 370pOBOTO




06p3.33. XKHU3HHU, OTHUArHOCTHKH, HpO(bI/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHYCCKHUX
Oone3nell. MeIMKO-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YEIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuusi Kak Hayka M Mpoliecc. 3apoKICHHE CEJIeKIUU M JIOMECTUKaIus.
Yuyenne H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelleKUMU. MacCcoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoicTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuamszanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIy4YEHUE NOJIAILUIONAOB. JIOCTMIKEHMS CEJEKLUUH pPAacTeHUM, >KUBOTHBIX U

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdeckue mnpoosembl. MO — reHeTHuecku

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

11 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

DBOJIOLMOHHAS OUOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boarouuu.  [laneoHToslorMYecKne:  MOCIENOBATEIbHOCTD
IIOSBJICHUA BHJIOB B MMaJeOHTOIOTHIECKOMN JICTOIMHUCH, TICPEXOAHBIC (1)OpMI)I.
buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DOMOPHOJIOTUYECKHE: CXOJICTBA U Pa3INyMsi SMOPHOHOB Pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJOTMYHBIE, AaHAJIOTUYHBIE,
pPYyIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJICKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y Bcex

OpraHu3MOB




1.2

1.3

OpomounonHass teopus Y.  [apBuna. [lpennocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBWKYIIME CUJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUN

1.4

1.5

JBmkymue cuibl ((GakTopbl) SBOJIIOLMHM BUIOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llOMymsiiiMOHHBIE BOJHBI U Jpeid
reHoB. M3ossmus u mMurpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii GaxTop
sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M HAHOAANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHbBIE (OPMBI BUI000OPA30BaHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JIUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbple IIPEACTABJIECHUS O 3apOKIACHHHM >KU3HH. HaydHble TIHIIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M HaHclepMus. XUMHUUYECKas
SBOJIIOLMS. DKCIIEPUMEHTAILHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLHUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpHUIICKHIA,
OPJIOBUKCKWW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3o30iicKkas 3pa U €€ IepUuoAbl: TPHACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHo3oiickass 2pa uw €€ mepuoabl:  MaJeOre€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOIO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMi M JKMBOTHBIX. [losBiieHME, pacuBEeT M BBIMHUPAHME TPYII KHUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB

24

3BOJ’IIOI_II/I$I YCJIO0BCKaA. AHTpOHOHOPI/IH KaK Hayka. Pa3zButue HpCIlCTaBHCHI/Iﬁ 0

MPOUCXOXKACHUM dYelloBeKa. MeToapl u3ydeHwsi aHTpororeHeza. CxoacTtBa u




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CHCTEeMaTHUeCKOe MOJI0KEHUE YeIOBeKa.
JBwxkymme cuibl (hakTopsl) aHTpomorene3a. HacneacTtBeHHass M3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUM

TPY/la, MBILIJICHUE, PEYb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUi, YemoBek
pa3yMHubIii. Haxogku MCKOIMaeMblX OCTAaHKOB, BpEMsi CYILIECTBOBAHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KHU3HU, OPYAHS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIINE pachl: eBpOINeoUIHAs (€Bpa3uiickasi),
HErpo-aBCTpaJIONIHAS (3xBaTOpHAJIbHASA), MOHTOJIOUHAS (a3marcko-
amepukaHckas). UepTsl MpUCcocoOIeHHOCTH MPEICTAaBUTENEH YETOBEUECKUX pac

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

OKkoslorusi Kak Hayka. 3afauyd W pasfiesbl 3KOJOrMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUN. DKonornyeckoe MupoBo33peHue. Cpenibl 0OUTaHKsI OPraHU3MOB:

BOAHasA, HA3€MHO-BO3AyIIIHAA, IOYBCHHA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckne  (aktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abuoTtnyeckne, OWOTHYECKHE U aHTPONOreHHBbIE. JleiicTBHE HSKOIOrHMYECKHX

(hakTOpOB HA OPTaHU3MBI

33

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

buonornueckue PUTMBI
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3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBMNA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, TMapa3uTU3M, MYTyaln3M, KOMMEHCaIu3M (Haxj1eOHWYECTBO,
KBapTUPAHTCTBO),  aMEHCAlIM3M, HelTpaiu3M.  3HadeHHe  OMOTHUYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIEeCTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6IIICCTBaX

OKOJIOTUYECKHE XapaKTCPHUCTHUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciin
InomyJjianuu: 4YUCICHHOCTb, IUIOTHOCTBH, POXKAACMOCTb, CMEPTHOCTb, IPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsauus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKkTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTbl. CBs3U B

OHoIIEHO3€E

4.2

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




4.3

6uoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYLICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B SKOCUCTEME.
Tpoduueckue (muimieBble) YpOBHU O3KOocHcTeMbl. [luineBbie Liemu W CETH.
OcCHOBHBIE TIOKa3aTeNIH HKOCHUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:

YCTOWYMBOCTb, CAMOPETYJIsIIus, pa3Butue. CyKieccus

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE KOCHCTEMBI. ATpPOIKOCHCTEMBL. YpOodKOoCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemecTtBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100aIbHOM 3KOCUCTeMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
ounocepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHUE IIHKIIBI JJIEMEHTOB

(yrnepopa, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTPONOTeHHbIE M3MEHEHHs] B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOIO  YIPABIEHUS MPUPOAHBIMH pecypcaMH U HX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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