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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, COoIepKaHus, pe3yNbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YEJIOBEYECKOTrO 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBleHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHs, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjienaM M Temaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUeOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIeCcca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYaIOIIMXCSA 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHITUI TPEEMCTBEHHOCTH B H3yYE€HHWU OWOJOTWH, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SIKOJIOTHYECKOTO MBILUICHUS, PEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled MNPHUPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(OUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBAaHWIA YEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCO00pa3HOrO0 TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIATHON HANPaBIEHHOCTH
ydebHOoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBHIO OOecreueHus



YCJIOBHM JUIsl pELIEHUS] OJJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT QopMUpOBaHHE Yy  OOydYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero oOIero 0o0pa3oBaHHS 3aHUMAET Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIS:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e30macHoOro obpasa
YKU3HH, SKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALNU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Uil (POPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUHU C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOr0 B Iporpamme 1o
OHoIoTHN.

Ot60p coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIuecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O0OIIEH KYyJIbTYphI, ONpPEACISIONIME aJCKBaTHOE IIOBEICHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KaT OCHOBOM JIJIsi (POpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3al[uu
OMOIOrMYecKOro 00pa3oBaHMsL.

CTpyKTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTUM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIETYIOUIUE COAEPKATEIbHbIE TUHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomornueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«DBOJIOLUA KUBOU MPUPOABI, « IKOCHUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp m3yuenuss ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIONb30BaTh ATH 3HAHHS MAJS TPAMOTHBIX JEHCTBHII B OTHOIIEHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3yuyeHus yueOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00€CTIEUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOIMUYECKHX TEOPHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyXKallluX OCHOBOU
st (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHre y OOYYarOIIMXCS TO3HABATENbHBIX, MHTEJUIEKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHalnW3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIluy;

CTAaHOBJICHHE y oOydaroumxcs oO0mel KyJabTypbl, (YyHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATH U OIICHUBATDH SIBJICHHS OKPYIKAIOIIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHWM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMONIOTHYECKUX 3HAHWM B TPAKTHUYECKON EATEIHHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHA;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS dTHICCKHUX
HOPM TIpU TIPOBEICHUH OMOJIOTUYECKUX UCCIICTOBAHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWKM [JIsl TIOBBIIMICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHUS HAYIHOTO MHUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero odpasoBanus y4ueOHbI npeamer «buonorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.



J{nst u3yueHusi OMoJIOruu Ha 0a30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW NIPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MEpeHue, KiIacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBD».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
W3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. [lommepxkanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
(byHKITUU OCIKOB.



®depmeHThl — Owonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnnunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
rupodoOHbile  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kieTke. Kiietounas Teopus — npuMep B3auMOICHCTBUS
ujeil 1 pakToB B HAYYHOM MMO3HAHUM. MeTObl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmue NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyisl JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U mpokapuornyeckas. (OcoOeHHOCTU
CTpOEHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHoubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxaenrne MUTOXOHJpUM W Tuiactun. Bunbl mactun. HememOpaHHbIe
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0OB KJIETKU. BKiIroueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue XUMUYECKMX JJIEMEHTOB B HEXKHBOWU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOW IPUPOEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOBIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHHue MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sgpa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHue CTpOEHHS KJIETOK pacTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJIECTKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKWU3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHue BellecTB, BbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KuciopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHUE. OKucnuTenbHOe dbochopunupoBanue. O HEeKTUBHOCTh
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oemnka.

Hexnerounsie popmbl xu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oymutens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tumnel nutaHus», «Merabonusm», «MuUTOXOHAPUSD,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunresd», «Ctpoenue JHK»,
«Ctpoenre 1 PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenre u xu3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Pemmukarus JJHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTKn», MoAeb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkaius — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecnosoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSMYHMKU. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEPMATOre€He3 M OBOIEHES3.
Oco0eHHOCTH CTpOeHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisinusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMmoe (IMYuHO4YHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINN Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumplt U cxembl: «@DOpMBI pPa3MHOXKEHHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nukin», «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAMoe pa3BUTHEY, «] aMEeTOreHe3 y MIICKOMUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITpENapaThl «Cnepmato30ouasl
MJICKOIIUTAIOMIETOY, «SHleKIeTKa MieKonuTarouero», «KapuoknHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEINIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENaparaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. MIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAaHOBJICHUH TCHETUKH. BKiIam poOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKU, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuHOe CKpelnMBaHue. 3aKoH eAauHooOpa3usi THOPHUIO0B TIEPBOTO
nokoyieHus. IIpaBuino JOMUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [10HOE U HENMOJTHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMdecKkne  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJIS1 OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO FeHOB. HapyleHnne cuerieHus reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnYeCcKue KapThl.



['enernka mosa. XpoOMOCOMHOE OmNpeAesieHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTallMOHHAsi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluil. MyTareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYMBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TCHHBIC OOJIE3HH,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHepatuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a *KU3HH, TUATHOCTUKHU, TPOPIIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE M €T0
IUTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUSI W €ro IHUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluToNornyeckre  OCHOBBI  JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTH», «MoauduKalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBm», « MyTarimoHHas ”3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amIuKamun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3ydeHne MoaubUKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBleHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpaszus
KYyJbTYPHBIX pacTeHuM. LIeHTpbI NPOUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU pPACTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanéunas rubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIXKEHHsI CENEeKIMU paCTeHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kiierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KIiloHHpOBaHWE BBICOKONIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojornueckue W oTtudeckue  mpoosempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel u cxeMbl: kKapta «LleHTpbl NPOMCXOXKACHUS W MHOTI000pasus
KYJIbTYPHBIX pacTeHuit», «Ilopojpl 1oMallHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThI OWoOTexHOMOTHMY, «KileTouHbIe KYyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIIIOM0B AUKUX (POPM U KYTbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS .



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHUS CEJEKIMH PacTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JabOOPaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. ODBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenbcTBa ABOJONUU. [laneoHTONOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3UUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYyAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI HSBONIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukpoaBostonus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAST M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3o1us 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJIOIUU. [Ipumepsl
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIIVH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUT000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorusi.  DPopMbl  IBONIOIUU:  (pUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxkieHrue OT HecleUuaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS paualysl.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey, «3apobIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOroobpasue COpToB pacTCHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Wmnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl dBomonuny», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymniectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu100o0Opa3zoBaHue», « IKOJOTHIECKOE BUTOOOPAa30BAHUEY.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTIOOB M CeMsIH, KoyuieKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABJICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHre roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «POpMBI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmmkanus «llepexpéct
XpOMOCOM», BJiaxHble Tmpemnaparsl «Pa3Butme Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHuE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPUIO».

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

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE »KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnortesblt
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W TaHCHepMHs. XHUMHYeCKas
3BOJIIOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HayanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUMNCKHM, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osIBJIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeloBeka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku wnckomaeMmbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipl 1 cxembl: «Bo3nukHOBeHHMe CoOJHEUHON CHCTEMbI», «Pa3ButHe
opraHudeckoro wMupa», «PacturenpHas kiueTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKHX HAaXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBeKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JII0IU», «YemoBeuecKkrue pach».

O6GopynoBanue:  Mysiku — «l[Ipoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuna, Kouiekuus «DopMel
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble U NpakTHYecKHe padoThI:

[TpakTrueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUHA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(akTOpOB HAa OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAue€HHE OWMOTHYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA nomyjsiund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTH MOMYJISILUA U €€ peryssus.

JdeMoHCTpaum:

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

Tabmunpl u cxemsl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Oopranu3moBy», «®Portonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30pUHU-TY Penbkny, «llumieBsie memnm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdomorndeckne 0COOEHHOCTH PacCTEHUHN M3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSIIUNA Pa3HBIX BUOB
PaCTEHUID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKoJlorudeckne CHucTeMbl (dKocuctembl). [loHsiTHe 00 »sKOcHCTeMe W
ouoreorieHoze. DYHKIMOHAIBHbIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (mumeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M U CETH.
OcHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOIYKIHS. IKOIOTUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuTue. CyKieccus.

[IpupoHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO
WM TIIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnajackoro o Ouocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpoOTHI BEMIeCTB U OMOTCOXMMHYECKUE ITUKITBI JIEMEHTOB (yTIepoa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['moGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCHOib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

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

Tabmuubr u cxemsl: «llumeBbie 1enn», «BHONIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu muranmsy, «IKoJoTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JICUCTBUSA Ha IIpUpody», «DBaxuelmme UCTOYHUKHU
3arpsi3HCHHSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ouocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3¢dexT», «DakTopsl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounochepsi»,
«Pacrmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3B», TepOapuit
«PacTtutenbHbie coobmecTBay, komeknun «buomnenos», «Bpenurenn BaxkxHEUITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIINaM OJHOTO BHJA,



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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMsA  OOyyalolMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTIOBBIMM ~ YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, pA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB W OOSI3aHHOCTEH, yBaXeHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUS K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 3/10POBbSI U
IMOIUOHAIBHOIO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro0 MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCUOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPY’KArOIIEN CPEbI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YyMCHHUS TIPH PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HEMNPUATHE JCUCTBHUM, NPUHOCAIIMX BpPEH  OKPYNKaOIIEH
MPUPOIHON Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIETEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikd B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUST 00 OKPYXaIoIeM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTHUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa M MPOUCXOASANINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

OCO3HAHWE LEHHOCTH HAYYHOU JEITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKArOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBlI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe,  HM3MEpPEeHUe, HKCIEPUMEHT H  JAPYIHX),
yYHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
o0yJaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPaMMbl CpPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OgBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMM
NEeHUCTBUSIMM:

1) 0a30Bble JJOrHYecKue JeCTBUS:

CaMOCTOSITENIbHO  (OPMYyJNIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHUS
(ananuza, cUHTE3a, CPaBHEHUSI, KJIacCcU(pUKaIi, 0000I1IEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUSI (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHHU), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUW B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HUMEIOIIUXCS
MaTepuaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITEITbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 6a3oBbIe HcCCIeA0BATEILCKIE AeiiCTBUS:

BJIAJE€Th HABBIKAMH YUE€OHO-HCCIIEOBATENBCKOM U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W  aKTyaJlU3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO0 o0jacTu
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTepaTrype, OHOJOTHYECKHX CIOBapiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS], KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3alPOCHI U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI YUYEOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTU4YeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aWUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAUBUAYaJIbHOU
paboThI IpH pelIeHUN OUOIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOImUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjeHa KOJUIEKTHBA,;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUMBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIHii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh HHUIIMATUBHBIM.

OBJafieHNe YHMBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX AECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOpPMYIMPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTYyalllu, BBIOOpA
BEPHOI'O PELICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAILIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jIMUYHBIX y4E€OHBIX CUTyalUsX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 33/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrUMr), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBask OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u ydyenus (o meHTpax MHOTooOpasusi u
MPOUCXOKICHUS KyJIbTypHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOJ0/IEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBJICHHI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJy4YEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY>KaIOIINX JIIO/ICH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBpEMEHHOW  Ouojsoruun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pemaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HAaclIeOBaHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKUe pabdoThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATh HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MaccoBOW MH(GOpPMAalLMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYecKyr0 WH(GOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
KJ1acce JOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJe POCCUHUCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOTIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOIAYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LIeNu I[HUTaHus,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponasimeBoro cxonctBa K. M. bapa, depenoBaHusi TJIaBHBIX HaIlpaBiICHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUHU: HAOI0/IEHHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCICAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB W OHOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIINX JIFO/IeH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
IPUPOTHON cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMAX (1IeMU MUTaHUS);

YMEHHUE BBINOJIHATh J1TA0OpAaTOPHbIE M TpakTUYeCKue padoThl, COOMIOAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBAThb ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHbIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHUS,
00001m1asi OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

HanmeHnoBaHMe pa3ae/ioB U TeM JyiekTpoHHbBbIE (U (PPOBBIE)
Ne /i Konrpoubusie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIE CUCTEMBI U UX OPraHU3ALUs 1 https://m.edsoo.ru/5T7SVKFTX
3 XUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KuszHenesareabHOCTh KIETKHA 6 https://m.edsoo.ru/MEETZ2D71
Pa3zmHOXeHMe U HHAUBUAYAIbHOE
5 AR 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
H
6 ACHCACTBCIHOCTD 1 HSMEHANBOCTR 8 1.5 https://m.edsoo.rt/ONPNXJ7X6
OpraHHU3MOB
Cene opranu3mMoB. OcHO
7 JICKIH OpTaHusMoB HOBBI 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3ae/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n Kontpoabnbie IIpakTHueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
1 DBOJIIONUOHHAS OWOIOT U 9 1 https://m.edsoo.ru/7ZF6R1ZROH
B
2 OSHHIHOBEHIE 1 PASBITHE HHSHH Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Msl U OKpy»Karolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo6
4 CODIIECTRA H SROTOTHHCCKHe 9 https://m.edso0.ru/WXWAVSS6F
CHUCTEMBI
5 PesepBHOE Bpemst 2 https://m.edsoo.ru/T3R3IFWNON
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (POBbIE
Tema ypoka KonTpoabusbie IIpakTnueckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE pecypchl
padoThI padoThbI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
MeTo/1bl TO3HAHUS KUBOM
npuposl. [IpakTudeckas
adora Ne 1 «Mcnonp3oBaHue
2 P 1 0.5 https://m.edso0.r/GAB23860W
Pa3IMYHBIX METOJIOB MPU
W3Y4YEHHH OMOIOTUYECKUX
00BEKTOBY
buonornyeckue CUCTEMEI,
3 1 https://m.edsoo.ru/A7VOYD215
MIPOLIECCHI U UX U3YyUYECHHE
XHUMUYECKUHN COCTaB KJIETKH.
4 1 https://m.edsoo.ru/L17LI590V
Bona u muHepanbHbie cOMU
benku. CocTaB u cTpoeHue
5 P 1 https://m.edsoo.ru/V33JINUWSW
OenKoB
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas
abora Ne 1 «M3yuenue
6 P Uy 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaAJIUTUYECKOU aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTaaasbl)»
Yraesopsl. JIunnasl 1 https://m.edsoo0.ru/OJ7NFITIS
Hyxkneunosbie kucinorsl. AT® 1 https://m.edsoo.rt/WOELRA9B3
Hcropus u meToasl u3ydeHus 1 https://m.edso0.ru/ JIXQMJOGM3




10

kietku. Knerounas Teopust

KieTka xak 1eioctHas Kusas
cucrema

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3ykapruoTHYeCKOn
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PAaCTE€HUM, )KUBOTHBIX,
rpu0oOB 1 OaKTepui 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OIIMCAHHE)

OOMEH BELECTB WU
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZ01WS5SLJY

https://m.edsoo.ru/LOB3I3XYZ

13
14

dorocunTe3. XeMOCUHTES

DHepreTuvecKkuii o0OMeH

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

15

16

Ku3HEHHBIN UK KICTKU.
Henenue knetku. MuTos.
Jlaboparopnas padota Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHUYMKA KOpeIlIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»

buocunTtes 6enka. Peakius
MaTpPUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

17

18

Tpaucusus — OnocuHTes
Oenka

Hexnerounsie GopMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo.ru/9PGS5FAJIB




19

20

@DopMbl pa3MHOKEHUS
OpraHu3MOB

Meiios

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3zoBaHue u pa3BUTHE
ITIOJIOBBIX KJIETOK.
O110/10TBOpPEHHE.
Jlaboparopnas padota Ne 4
«M3y4eHune cTpoeHwsl MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIIperapaTax

0.5

https://m.edsoo.ru/C29L4DXBS

22

NuauBuyansHOE pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru/MA4T8L5SAD

23

24

25

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

3aKOHOMEPHOCTH
HaclleI0BaHMsI TPU3HAKOB.
Monoru0puaHoe CKpelBaHue
JIMrnbpuiHoe CKpeuBaHue.
3aKOH HEe3aBHUCHMOTO
HaclleI0BaHMsI TPU3HAKOB

https://m.edsoo.ru/HESOD768U

https://m.edsoo0.ru/YYQSGIWI2

https://m.edso00.ru/YSNANQ65V

26

CueruieHHOe Haclie0OBaHUe
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
pe3yJIbTaTOB MOHOTHOPHIHOTO
U AUTUOPUTHOTO CKPEIIMBAHUS
y Ipo30(HIIbl Ha TOTOBBIX
MUKpOTpenapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

28

T'enetuka noma. Hacinenosanue
MIPU3HAKOB, CIICTUICHHBIX C
10JIOM

N3MeHuYnBOCTb.
Henacnencrsennas
M3MEeHYUBOCTb. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIU(PUKATTIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAapUALIMOHHOTO psijia U
BapHallMOHHOW KPUBOH»

0.5

https://m.edsoo0.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
M3MEHUYUBOCTH. JlabopaTopHas
pabota Ne 7. «AHanu3 MyTanuit
y 1p030(QHIIBI Ha TOTOBBIX
MUKpOIIpernapaTax

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enernka yenoBeka
PesepBHeIil ypok. O6001IeH1e

o teme «HacimeacTBeHHOCTh U
HU3MCHYUBOCTb OPTaHHU3MOB»

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa U Ipo1iecc

https://m.edsoo.ru/3128P31.98

33

34

Meroas!l U JOCTHKEHUS
CEJICKIINN PACTECHUM U
YKUBOTHBIX

buotexHomorusa kak oTpaciib
IIPpOU3BOJACTBA

https://m.edso0.ru/JSK3Q6WO0J

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

34




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

DBOIIOIUS ¥ METOMBI €€

1 B A 1 https://m.edsoo.ru/6KWQIKBKU
W3yUYEHUS
HUctopus pa3zButus

2 pHuA p . 1 https://m.edsoo.ru/O0SWC47SSX
MPEACTABJICHUI 00 IBOJIIOIIUN

3 MuKkpo3BOIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tonynsiiius Kak 3JeMeHTapHast
eIMHHUIIA BUIa U BOJIIOIINH.

4 Jlaboparopnas pabota Ne 1 1 0.5 https://m.edsoo0.ru/D3UCLTSOF
«CpaBHEHHE BHJIOB T10
MOp(}oIOrHuIecKOMy KPUTEPHIO
JIBHOKyIIIHE CHIIBI

5 (a1emMeHTapHbIE GAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJTIOIUU
EctecTBeHHBIN 0TOOP U €TI0

6 p 1 https://m.edsoo.ru/DY32BUDOO
(bopMbI
Pesynbrarsl 3BOMIOIMY:
MPUCTIOCOOIEHHOCTh
OpPTaHU3MOB U
BHJ000pa30BaHME.

7 A1000P 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlabopaTtopHas padota Ne 2
«Omnucanue mpuCcCIoCOOICHHOCTH
opranusma u €€ OTHOCUTEILHOTO
XapakTepa»




Hanpasnenus u mytu

1o Teme «Bo3HHUKHOBEHHE U

8 https://m.edsoo.ru/PI1FI0YV3
MaKpO3BOIIOIIUU

9 HeobOpatumocTs 3BOIONINH https://m.edsoo.ru/CLA9VC5JJ
Ucropus xxu3Hu Ha 3eMiie U

10 p . https://m.edsoo.ru/MJYY1IMVX7
METO/JIbI €€ U3YUCHHUS
I'urore3sr IPOUCXOKIEHN

11 p a https://m.edsoo.rv/EKNHXBOS2
JKA3HU Ha 3emie
PasBuTure xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
Jpam | mepuoam
OCHOBHBIE JTAIbI PBOIIOLAN
PaCTHTEIHLHOTO U KUBOTHOTO
mupa. [Tpaktuyeckas padora Ne

13 P P p 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3yuyeHne uckonaembIx
OCTAaTKOB PACTCHHH M )KUBOTHBIX
B KOJUIEKIIUAX)
CoBpeMeHHas cucreMa

14 P https://m.edsoo.ru/ WSEXNIYAK
OpPTaHUYECKOTO MHpa
OBOIIOLUS YeIOBEKA

15 H https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)
JBrxyuue cuibl ((hakTopbl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTpOTOreHe3a
OCHOBHBIE CTaIUN DBOIIOLINNA

17 A 1 https://m.edso00.ru/14G19MQ4K
yeJI0BeKa
UYenoBeueckue pachl U

18 MPUPOIHBIE aanTaluu https://m.edsoo.ru/XL7QKCSPK
yeJI0BeEKa
PesepBusblil ypok. O0001IEHIE

19 p yp B https://m.edsoo.ru/R6L7VY2GB




20

Pa3BUTHUC )XU3HU Ha 3emie»

DKOJI0rus KaK HayKa

https://m.edsoo.ru/K46KON561

21

22

Cpensl oOuTanus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTopsbI.
JlaGopaTopHas padora Ne 3.
«Mopdodomnoruueckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas pabota Ne 4.
«BrnustHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa»

0.5

https://m.edsoo.ru/DCOIEUIC9

https://m.edsoo.ru/G7NF3PINM

23

24

25

buotnueckue hakropsl

DKOJIOTHYECKHE XapaKTCPHUCTUKHU

nomymsun. [Ipaktudeckas
pabota Ne 2 «IToacuér
MJIOTHOCTHU MOMYJIALIMM pa3HbIX
BHJIOB PaCTCHUIN»

Coo0bmiecTBa OpraHu3MoOB —
OMOoIIeHO3

0.5

https://m.edsoo.ru/A6Z8MGNQR

https://m.edsoo.ru/X42J6 ABRN

https://m.edsoo.ru/0T2K1PNGZ

26

27

28

DKOJIOTHYECKHUE CUCTEMBI
(3K0CHCTEMBI)

OcCHOBHbIE TIOKA3aTeNN
9KOCHUCTEMBI. JKOJIOTHYECKHE
nupamuibl. CBolicTBa
skocucteM. Cykueccus

HpI/IpO,[[HBIe 9KOCHUCTEMbI

https://m.edsoo.ru/SILIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC35

29

AHTpOHOFeHHBIe O9KOCHCTEMbI

https://m.eds0o0.ru/ WRS65U3WC




buocdepa — rnobanpHas

30 1 https://m.eds00.ru/2X1VG5Q18
JKOCHUCTEMA 3eMIIN
3

31 axoHomeprocTH 1 https://m.edsoo.ru/V5JT6B38Z
CyIIIeCTBOBaHUS OMOChepbl
q 0

32 CHIOBEHECTBO B bHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emitu
C

33 OCYHIECTBOBAHHE HPUPOLT 1 1 https://m.eds00.ru/187G37606
4eJI0BEUECTBA
PesepBHrlit ypok. O6001eHme

34 TeMbl «Coo011iecTBa 1 1 https://m.edsoo.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBI»
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUJISl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XKWU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOperyJsiius), YpOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEAECHUE (PENpOAyKLHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHe TEOPUM (KJIETOYHAas, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

VYMmenue BJIaACTb MCTOAAaMHU HAYYHOI'0 IIO3HAHUA B ouomoruu
(Ha6J’IIOIlCHI/IC U OIMMCAHUC KHUBBLIX CHCTCM, IIPOLECCOB U ﬂBHCHHﬁ;
opraHu3anus u IpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMU BCIIMUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIECCOB OOMEHa  BEIIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenne IMPUMCHATH TIOJIYUCHHBIC 3HAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETISX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIIOIEHUSI HOPM
rPpaMOTHOIO  MOBEAEHHS B  OKPYXAKOWIEH NPUPOJHON  CpEJE;
IIOHHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHOJOTMM U OHOTEXHOJOTHM Ui palMOHAIbHOIO

IpUPOaAOITIOJIb30BAHHUA

YMeHue pematb 3JIEMCHTAPHBIC TI'CHCTHUYCCKUC 3ald4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IpeaACKasaHus

HacCJICOOBaHHW ITPU3HAKOB Y OPpTraHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOT0 CO/IEpKaHMs, BKIIOYAOIIYIO NICEBIOHAYYHbIE 3HAHUS
13 pa3iauyHbIX UcTOUHUKOB (CMMU, HayuHO-IONyJIsSipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEIOBaHUII B OMOJIOIHH,

MCIHMIINHC, OMOTEXHOJIOTHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKMX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
O6uosoruy; (pyHKIMOHATBLHOM T'PaMOTHOCTH 4YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(OHA, IBOJIONKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TEOpuUs  HBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbimeBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TIO3HAHMS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEIyEMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pCSy.]'II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYEeCKMX OOBEKTOB: BHJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHUOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B HKOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne IMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHeHI/Iﬁ, JJI TIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAKOMIEH MNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJId palfluOHAJIBHOTO ITPUPOAO0IIOJIB30BAHUSA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI [IepeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MTUTaHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TpPAKTUYeCKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHne KpUTHYECKH OLEHHBATh W WHTEPHPETHUPOBATH HH(OPMAIIHIO
OMOJIOTHYECKOTO CO/IePKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbiX UcToYHNKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKY0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MMOHATHHHBINA alrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — nayka o xwuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaHUU
COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CrcTemMa OMOJIOrHYecKiX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCaHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 0O0paboTka

JTAHHBIX )

JKuBnIe cucTeMBI U X opraHnusanmnsa

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT usyudeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUUYECKUH, KIETOYHBIMN,

OpraHU3MEHHBIH, MOMYJIAIMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOObI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[}Iep)KaHI/IC ocMOTHYEeCKOro Oananca

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnMble ¥ 3aMEHUMBIE aMHUHOKHCIOTH. AMMHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpHl O€JIKOBOI MOJIEKYINbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buonormueckue
GbyHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas cneunduynocts. Kodepmentsl. Buramunbsl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IUI0K03a, pubo3a W Ae30Kcupubo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTEH, IIeJUII0JI03a).
buonornveckne GyHKIUN YTIIEBOIOB.

Jlunuael:  TpurmMnepuasl,  crepounbl,  Gocdomununbl.  ['mapodunbHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OEIIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX




kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

[urosorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHust KJIETOK

3.6

3.7

Krnerka kak menoctHast skuBasi cucrtema. OOmMe MPU3HAKH KIETOK: 3aMKHYTast
HapykHass mMemOpana, moJekyasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: sykapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTuuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHYECKOM KJIETKU. OCHOBHBIE OTJIMUUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [Tnazmarugeckas memOpana, e€ coiicTBa U pynkmu. L{utonnaszma u eé
opraHonipl. O HOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOMbI KJIIETKU:
MUTOXOHJIPUH, TUIaCTUABL. [IpoMCXOXKIeHHEe MHUTOXOHAPHIA W IUIacTUA. Buuel
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIMM OPraHOMI0B KJIETKU. BKirtoueHus

Snpo — perynaTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Xu3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(I)CpMeHTOB B OOMeHe BCIHICCTB U MPCBPALICHUN SHCPIHUU B KIICTKE

4.2

4.3

®dortocuntes. CBeroBas U TemMHOBas (a3wl poTocuHTEe3a. Peakuu doTocunTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBINICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOlHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacmieryieHue BeIIECTB, BBIACICHHUE H
aKKyMYJMpPOBAaHHUE OHEPrHM B KIETKE. OTambl JHEPreTHYECKOoro oOMEeHa.
I'mukonus. bpoxenune u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPGHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHA

4.4

Peakun marpuunoro cunTesa. ['enernueckas uadopmarnus u JJHK. Peanuzamms

TeHETUYEeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHpYChL. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHui, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKI KIeTKW. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunteda JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMUIIONAHBIE WM TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUIbL.
[luronornyeckue OCHOBBI DPA3MHOXKEHUS MW HWHAMBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel Gecmonoro
pPa3MHOXKEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. UckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC [JIA CCIICKIUN

53

54

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHEC IMOJOBBIX KIJIIETOK —
raMmer (CrnepMaro3ouj, SUleKIeTKka) — crepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIUIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisuus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBa.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOT'O PaCTEHUs: CTPOCHUE CEMEHH,

CTauu pa3BUTHUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. VMcropus pa3sBuTUs T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl T'eHETUKU
(rubpu10JI0rNYeCKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, YyCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'mnoresa unctoTel ramet. [1onHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMSI TPU3HAKOB.
[{uToreHeTH4eCKne OCHOBHI JUTHOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
cKpeliuBaHue. lcrnonb3oBaHuE — AHATU3UPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue nmpusHakoB. Pabora T. Moprana no cuerjieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThI.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M IIOJOBBIE
XpoMOCOMBI. ['oMorameTHole M TeTeporameTHble opranu3Mbsl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHbBII psii M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U KadeCTBEHHBIE

IPHU3HAKU U UX HOpMaA pCaKINH. CaoiicTBa MO,[[I/I(l)I/IKaI_[I/IOHHOI\/’I HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccubukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
¢akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
JeJIOBEKA: reHeaJormuecKui, OJIM3HELIOBEINH, IIUTOrCHETHYCCKHI,
OMOXMMHUYECKHUHN, MOJCKYJSIpHO-TeHEeTHYeCKui. COBpeMEHHOE OIpec/ICHHE
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HacnencrBenHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

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




06pa3a KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTHUUCCKUX
0omne3Heil. MeanKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKIEHHE CEJIEKUHUHW U JIOMECTHKAIIHS.
Yuyenue H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIMU. MaccoBbli M HMHIAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpeliMBaHUE YHCTBHIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas rtuOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUMU DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

7.3

buoTtexHosorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pekomOuHaHTHOH JIHK u Tpancrenneix opranusmoB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpOKIOHAJbHOE  PAa3MHOKECHHE
pactrenuii. KinoHuUpoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

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

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBoiouuH.  [lameoHTOnoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHMJIOB B MAJIEOHTOJIOTMYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IU4nsi SMOPHOHOB PAa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTUYHBIE,
PYOMMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IyTeH y BceX

OpraHu3MOB




1.2

1.3

Opomononnast  teopusi Y. [apBuna. Ilpeanocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHE NIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEACIEHHAS U3MEHUYUBOCTD,

0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomoiud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHHL{I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

1.4

1.5

JBmwxymme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HANpaBISFOIIUN (akTop
sBOIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT d3BOMIONMU. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALINY.

Bun u Bunoo6pasosanue. Kputepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/IH. (DOpMBI OBOJIFOIIU U (bHJ'IeTI/I‘ICCKaH, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BoIOLINN

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

JloHay4yHbI€ TIPEACTABICHUSA O 3apOKAECHUM JKU3HU. HayuyHble TI'HUIIOTE3BI
BO3HUKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTansl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX DBOJIOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPTraHU3MOB

PazButue xu3nu Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas dpel. [lameosoiickass spa W €€ TEpHOIbl: KEMOPUMCKUH,
OPIOBUKCKHW, CUIYPUMUCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoisl: NaJICOrC€HOBBIM,  HEOTECHOBBIMH,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApOoMOP(O3BI y
pacteHud W KUBOTHBIX. [losiBIEHHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHu3MoOB

23

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHHe HBoJouuu. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB

24

DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTue TpeicTaBlIeHHH O

MPOUCXOKIACHUN YCJIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOICHC3Aa. CXOI[CTBa u




2.5

pa3nuyKs YyenoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacinencTBeHHas M3MEHYHBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBI 00pa3 XU3HU, HM3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
ymensiid, Yenoexk mnpsamoxomsaumui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku nckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHMsA, 00JacTb

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

3.1

YenoBeuyeckne packl. OCHOBHBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTpaJIONIHAs (3KBaTopuanbHasi), MOHI'OJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX pac

K YCIIOBUSIM cylecTBoBaHUs. EquHCTBO yenoBeueckux pac. Kputuka pacuzma
OpranusMsbl U OKpy>Karolias cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M paslielbl KOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHusT OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonoruueckne  (axtopel. Krnaccudukamus  skonmormyeckux — (pakTopos:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKuX

(hakTOpPOB HA OPTAaHU3MBI

33

AbGuotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckune daxTopbl. Buapl OMOTHYECKHWX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUIIHAYECTBO, TApa3suTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HayeHHE  OWOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYHICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTBaX

OKOJIOTUUECKHE XapPaKTCPUCTUKHU NOMyJISANHUU. OcHOBHBIC IIOKa3aTcin
nomyJrsinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINUHU U et peryismusa

COO6III€CTB3 1 3KOJOTUMYCCKUEC CUCTEMBI

4.1

CooOmectBo opranu3mMoB — OuoreHo3. CTpPyKTypel OHOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3u B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme o0 dKkocucremMe W




4.3

6HOFCOHCHO3C. q)YHKI_II/IOHaHBHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: IMPOAYLCHTHI,
KOHCYMEHTBHI, pelylleHTbl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B SKOCHCTEME.
Tpoduueckue (nuieBble) YpPOBHH 5SKOCHUCTeMBL. I[lumieBble Iemu U CeTH.
OCHOBHBIE TIOKa3aTEIH AKOCHUCTEMBI: OMoMacca, MPORYKIHA. DKOJIOTHYECKHE
NUPaMUBL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOIHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenune B.M. Bepnaackoro o Owocdepe. ['paHuinbl, coctaB W CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
o6uocdepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMOcPepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJIEHUS MPUPOAHBIMHU pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUpOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. 10 xnacc. [Taceunuk B.B., Kamenckuit A.A., PyomnoB A.M. u np.;
[Ton penakuueii [laceunnka B.B. Axkiimonepuoe obiiectBo «3naTenscTBo
«IIpocsemenne»

 buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Py61ioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o61mectBo «M3marenscTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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