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MNOACHUTEJIBHASA 3AIINCKA

IIpu paspaboTke mnporpammel IO OHOJOTUM TEOPETHUECKYKD OCHOBY JUIS
ONpe/AENeHUs] MOAXOJ0B K (OPMUPOBAHUIO COAEpXKaHUS ydyeOHOro MpeaMeTa
«buonorus»  cocraBuiM:  KoHUentyaiabHele — monoxenus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COAepKaHMs, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHUM K
YPOBHIO IOJATOTOBKHM BBITYCKHUKOB, MOJOXEHUS 00 OOHMX LeNsIX W IpHUHIHNIAX,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro oOIIero o0pa3oBaHus
B Poccuiickoit denepannu, a Takxke MOJOKEHUS O creruduke Ononoruu, e€ 3HaYeHUH
B TO3HAHUU >KMBOW MPUPOABI M OOECHEYEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM TIOJOKEHHSIM, OIpPEAETICHbl OCHOBHBIC (DYHKIHUU
IPOrpaMMBl 110 OMOJIOTHUH U €€ CTPYKTYpA.

[IporpamMma mo Ouonorum Ja€T MpeACTaBIEHUE O LENsIX, 00 oO0uiel crpareruu
oOy4eHHMs, BOCIIMTAHUSA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU Y4YEOHOro MpeameTa
«buonorusy, ompenenser o0sA3aTeNIbHOE NPEIMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacupeneineHue 10 pasjernaM M TeMaM, PEKOMEHAYEMYIO I0CIEA0BATEIBHOCTD
U3Yy4YEeHHs Y4yeOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX
CBs3€H, JIOTMKM  OOpa30BaTE€IbHOrO  MpPOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEH
o0yyarommxcs.

B nporpamme mo OMOJIOTMM TakX e yYWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM oOOy4deHHs B
(GOpMUPOBAHUN OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHON EATEIbHOCTH/yUEOHBIX
NerlcTBU 00yYarommXxcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHus.

B nporpamme mno Ouonoruu (10-11 kiaccel, 0a30BBI YpPOBEHb) peaiv30BaH
NPUHIUI [PEEMCTBEHHOCTH B HU3YYEHUM OuoJoruu, Onaromaps uyeMy B Hel
IPOCMATpPUBAETCA  HANpPABJIEHHOCTb HA  PAa3BUTHE  3HAHWM, CBS3aHHBIX C
(GbOopMHpPOBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS, LIEHHOCTHBIX OpHUEHTALUN
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, MPEACTaBICHUI O 3J0pOBOM 00pa3e KU3HU U
OEpeXXHBIM OTHOIIIEHUEM K OKpyKarouied mnpupogHoit cpene. Iloatomy Hapsiay c
U3y4YeHHEM OOIIeONOIOTUYECKUX TEOpUH, a TaKkKe 3HAHUNA O CTPOCHUH KUBBIX CHCTEM
pPa3HOro paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX MPOLECCOB B MPOrpamMmme
no OWOJIOTMH yJIEJIeHO BHHUMAaHHE WCIOJIb30BAHUIO TIOJIYYEHHbIX 3HAHUHM B
MOBCEHEBHOM >KM3HU AJI PEIICHUs] MPUKIAIHBIX 33/1a4, B TOM 4Yucie: NpOo(UIaKTUKU
HACJIEJICTBEHHBIX 3a00JIEBaHUI YeIOBEKa, MEAMKO-TEHETHUECKOTO KOHCYJIbTUPOBAHUS,
00OCHOBaHUS SKOJOTUYECKH L1€JIecO00pa3HOro MOBEACHUS B OKpPYKaoIIeld MpupoIHOi
cpele, aHaimu3a BIUSHUS XO3AWCTBEHHOM [NEATEIbHOCTH YEJOBEKa Ha COCTOSHHE
NPUPOIHBIX M WCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHHE BHUMAHUS K TPUKIATHOU
HaIpaBJIECHHOCTH y4eOHOro mnpenmera «buosorus» MpoAUKTOBAHO HEOOXOAMMOCTBHIO
oOecrieueHuss YCIOBUM IJisi pELIEHUS OJIHOM M3 aKTyallbHbIX 3a/ad IIKOJbHOTO
Ouonoruueckoro  obpazoBaHusi, KOTopas  mpeanoiaraeT  (GOpMHpPOBaHHE Y



oOydaronmxcst  CIHOCOOHOCTH — aalTUPOBAThCA K WM3MEHEHUSIM  JIMHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpeaHero oOiero oopa3oBaHHUsl 3aHUMAET BaXHOE MECTO.
Ona obecrmeunBaeT (GOpMHUpPOBAHWE y OOYYAIOIIMXCS TMPEACTABICHUNH O HAYYHOU
KapTHHE MUpPa, PaclmpseT U 0000IIaeT 3HaHUS O )KHUBOUW MPUPOJE, €€ OTINIUTEITHHBIX
NpU3HAKaX — YPOBHEBOM OpraHW3ali W SBOJIOLUHU, CO3/1aET YCIOBHS JUIsl: MMO3HAHMS
3aKOHOB >KMBOM MPHUPOJIbI, (OPMUPOBAHUS (PYHKIIMOHAIBHOW T'PAMOTHOCTH, HABBIKOB
310pOBOTO U 0€30MacHOro 00pasza >KU3HH, HKOJOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOIIEHUS K JKUBOW TIPUPOC U YETOBEKY.

Bonwimoe 3HavueHne OWONOTHS UMEET TakXKe ISl PEIICHUS BOCIMUTATEIBHBIX M
Pa3BUBAIOIIMX 3a/lay CPEAHEro 00Iero oOpa3oBaHMs, COLMATU3AIMKN OOYYArOIIUXCS.
N3yuyenue Ouonorun odecrneunBaeT ycloBUs A GOPMHUPOBAHUS HUHTEIIEKTYaIbHBIX,
KOMMYHUKAITIOHHBIX W WH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAllid OWOJIOTMYECKUX 3HAHWUW C TIPEACTABICHUSIMH U3 JIPYTUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (u3uku, Xxumuu u reorpaduu. Hazpanubie
MOJIOKEHUSI O TpEAHA3HAYCHUH y4eOHOTo mpeameTa «bHOJIOTHs) COCTaBHIIA OCHOBY
JUISL  OTIpENeIeHUs] TOAXO0J0B K OTOOPY M CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs,
MIPEICTABJIICHHOTO B MPOTpaMMe o OMOJIOTHH.

Ot16op coxepkaHusi ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUN KYJIbTYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUHU C KOTOPBIM
oOy4aroniecsi JOHKHBI OCBOUTH 3HAHUA W YMEHUS, 3HaYUMBbIE i1 (HOPMUPOBAHMUS
o0IIel KyJIbTYpHhI, OMPEICTAIONINE aJcKBaTHOS MOBEACHUE UYEJIOBEKAa B OKpYKaIOMIEH
MPUPOJHON Cpelie, BOCTpEOOBAHHBIE B TIOBCEIHEBHOM J>KU3HM M MPAKTUYECKOU
nestenbHocT. Oco0oe MecTo B OTOM CHUCTEME 3HAHWM 3aHUMAIOT DJIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>KaT OCHOBOW 1Jisi (OPMHUpPOBAHMS TPEJACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHUpPAa M IIEHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AIMH OUOJIOTHIECKOTO 00pa30BaHMUS.

CTpyKTypHUpOBaHHUE COACPKAHUS yIeOHOTO MaTepraia B IporpaMMe 1Mo OUOJIOTHH
OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYCHMS] 3HAHUK 00 OTJIMYUTEIHHBIX
OCOOEHHOCTSIX KMBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3alud MU HBOJIOIUHU. B
COOTBETCTBUM C OTUM B CTPYKType YyueOHoro mnpenmera «buonorus» BbIICICHbI
CIeNyIONINEe COJiepKaTeNbHble JTUHUU: «buomorns kak Hayka. MeTombl HAydHOTO
no3HaHus», «Knerka kak Ouosiormyeckas cucremay, «OpraHu3M Kak OHMOJOTHYECKas
cuctemay, «CrucreMa M MHOToOOpa3ue OPraHUYECKOTO MHPay», «IBOJIONUS KUBOUH
MPUPOBDY, « IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wusydyenuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYArONTUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHHU3aIluu
’KUBBIX CUCTEM Pa3HOT0 paHTa U MPUOOPETCHUE YMEHHH UCIIOJIb30BaTh OTH 3HAHUS IS



I'PAMOTHBIX JIEUCTBUM B OTHOLLIEHUU OOBEKTOB KUBOM MPUPOABI U PEUICHUS PA3TUYHBIX
KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 6a3zoBoM
ypOBHE 00eCreUnBaeTCs PEIICHUEM CIIEIYIOMNX 3a1au:

OCBOEHHE 00YYaIOIIMMUCS CUCTEMBI 3HAHUI O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3axX, TMpaBHIIaX, CIyXKalluX OCHOBOM  JUJIst
(dbopMHUpoOBaHUs TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPA, O METOJax
HAay4YHOI'O TMO3HAHWS, CTPOEHHWH, MHOIO0Opa3sMM M OCOOEHHOCTSX JKHUBBIX CHCTEM
pa3HOrO0 ypOBHS  OpraHU3alliH, BBIJAIOIIUXCS  OTKPBITUSAX M COBPEMEHHBIX
HCCJICOBAaHMSIX B OMOIOTHH,

dbopMupoBaHue Yy OOydYalOIIMXCA TO3HABATEIbHBIX, MHTEIUICKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpoIIecce aHaJIU3a JAHHBIX O MYTSIX pa3BUTHSA B OMOJIOTUU
HAy4YHbIX B3IJISJ0B, 1€ U MOJXOJOB K M3YyYEHHUIO >KMBBIX CHCTEM PA3HOIO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00y4aromuxcst oO1eil KyIbTypbl, PYHKIIMOHATBHON IPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OIICHUBATh SIBJIICHUS OKPYKAIOUIErO0 MHpa KUBOU
MPUPOIbI HA OCHOBAHUY 3HAHUU U OTBITA, TIOJYYCHHBIX MPU U3YYECHUU OHOJIOTUY;

dopMupoBaHMe y OOydalOIIMXCA YMEHUH  WIUIIOCTPUPOBATh  3HAYEHUE
OMOJIOTUYECKUX 3HAHUA B TNPAKTUUYECKON JEATETbHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM IKUBOM
MPUPOJIbI, HEOOXOJAUMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOMIOJECHUS] ATUYECKHUX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HaHWE IIEHHOCTH OHWOJIOTMYECKHX 3HAHWM [ TIOBBILIEHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpPHI, 111 (GOPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B TOBCEIHEBHOW >KWU3HH IS
OLICHKM TOCJIEJICTBUIA CBOEW JEATEIbHOCTH MO OTHOIIEHHIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHUE Mep NpOoPUIAKTUKI
3a00JIeBaHUM.

B cucreme cpennero obmero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM
YpOBHE, SBJSETCS 00s3aTelbHBIM yUYE€OHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npeAMeTHON 00s1acTh «EcTecTBEHHO-HAyYHbIE TPEAMETHD».

Jlns muzydeHusi Ovojioruy Ha 0a30BOM YPOBHE CpeAaHEro oO0Iero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
4yac B HEJETIO).



COAEPXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonoruss xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMU HayKaMHu, GUIOCOPHEH, ITUKOMU, ICTETUKON U mpaBoM. Pob
ouonorud B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metoapl TO3HAHUS KUBOW NPUPOJHLI (HAOIIOJAEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHne, Kiiaccuukaiys, MoAeIMPOBaHNE, CTATHCTHYECKasi 00paboTKa TaHHBIX).

JlemoHcTpanuu:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konsnos, /Ixx. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHbie U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «Mcrnonbs3oBaHre pa3InyHbIX METOJOB MIPU U3YUEHUHN
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouosioruu. OTiaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMocHCTEM M HUX pa3HOOOpa3ue. YPOBHM OpraHu3alui OUOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISLMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKUH ), OUOChEpHBIA.

JemoHcTpanuun:

Tabmuipl U cxembl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpraHU3alUU
KUBOU MPUPOABD).

O6opynoBanwue: mojaenb MoJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKU. XHMHUYECKHE DJJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHepaibHbIE BEleCTBa.

OyHKIIMM BOJAbl W MHUHEpalbHBIX BEWIECTB B KieTke. llogmepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3zameHnmble ¥ 3aMEHHUMBIE AMHUHOKHCIOTHI. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OCJTKOBOM MOJIEKYJbl (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIIUN OCIKOB.

depMeHTHl — OuoJorndyecKkue Karanu3zatopbl. CTpoeHue (GepMeHTa: aKTHUBHBIM
LEHTp, cyocTpatHas cnenupuyHoctb. Kodpepmentsl. Butamunbl. Otinuuust hepMeHTOB
OT HEOPTraHWYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl (TJHOK03a, pubo3a M Ae30Kkcupub03a), aucaxapuibl
(caxapo3a, Jakro3a) U IoJucaxapuabl  (Kpaxmaj, TJIMKOIEH, LEJUII0JI03a).
buonoruueckue QyHKIUU YIIIEBOOB.

Jlumunel:  Tpurmuuepuasl,  pochomunuasl, — crepouabl. [ 'uapoduiabHO-
rupodoOHbIe cBoiicTBa. buonornyeckue QyHkiuu aununoB. CpaBHEHHE YTIEBOJIOB,
O€JIKOB U JINIIUJO0B KaK UICTOYHUKOB HEPTUH.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuabl — MOHOMEpBI HYKJIEHHOBBIX
kucnot. Crpoenne u Gpynkuuu JIHK. Ctpoenne u ¢pynkumuu PHK. Buger PHK. AT®:
CTpoeHHE U QYHKIIUH.

Iutonmoruss — Hayka o kinerke. KierouHas Teopuss — nmpumep B3aWMOJCHUCTBUS
uael u GakToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak nenoctHass xuBas cucreMa. OOnie NMpU3HAKU KIETOK: 3aMKHYTas
HapykHasg MeMOpaHna, mosekyisbl JJHK kak reHetuueckuil anmapar, cUCTEMa CHUHTE3a
Oenka.

Tunsl KIETOK: 3yKapuoTHyeckass U mpokapuoTuueckas. OCOOEHHOCTH CTPOCHUS
npokapuotuyeckoit knetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHYECKON
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

IIoBepXHOCTHBIE CTPYKTYpbI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HX
¢ynkuun. Ilnazmatuueckas memOpaHna, €€ cBoiicTBa M (pyHkuuu. L{urommnazma u eé
opraHouabl. OpHoMeMOpanHble opraHouabl kietku: OIIC, ammapar ITonbmku,
au30coMbl.  lloslyaBTOHOMHBIE  OpPraHOMIBI  KIETKU: MHUTOXOHJAPHUM, ILIIACTUIBIL.
[Ipoucxoxaenre MUTOXOHApUN U Miactua. Buasl mnmactun. HememOpanHbie
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIA LUEHTpP, LEHTPUOJIU, PECHUYKH, KTYTHUKH.
QyHKIMY OPraHOUAOB KJIETKH. BKItoueHuns.

Snpo — perynasTopHblii LEeHTp KieTku. CTpoeHue sapa: siaepHas 000J0dYKa,
KapuoIulazMa, XpOMATHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Huarpammbl: «PacripeqiesieHne XUMHUYECKUX DSJIEMEHTOB B HEXHBOM IPUPOJIELY,
«Pacrnipenenenne XuMHYECKUX DJIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuupr u cxembl: «llepuonuueckas TaOIMIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJEKyJbl BOAbDY, «buocuuTe3 Oenka», «CTpoeHHE MOJEKYJbl OeiaKay,
«Ctpoenue ¢epmentay, «Hyxnewmnoswsie kuciotel. JJHK», «Ctpoenune MomexyIbl
AT®», «CrpoeHne >SyKapUOTHYECKON KIETKN», «CTpOECHHE IKMUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpOE€HHE NPOKAPUOTHYECKOW  KIIETKH,
«CtpoeHnue sapa KIETKn», « Y IeBoAbD, «JIMmuasD.



OOopynoBaHue: CBETOBOM MHUKpPOCKON, OOOpyJOBaHUE JUIsl MPOBEIEHUS
HAOJIONCHUM, W3MEpPEHUN, OSKCIEPUMEHTOB, MHUKpPONpENnapaTrbl  PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUe padoThbI:

JlabopaTtopHas padota Ne 1. «M3yueHne KaTaIUTHIECKOW aKTUBHOCTH (DePMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

JlabopatopHas padota Ne 2. «3ydeHne cTpoeHus KIETOK paCTEHHM, >)KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIapaTax M UX OIMHCAHHEC.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0oIM3M. AcCUMWIAIUSA (TJIACTUYCCKUN OOMEH) |
TUCCUMUWJIISIUSL  (PHEPreTHUYeCKu OoOMEH) — JIBE€ CTOPOHBI €IMHOTO Tpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHMsS BEIIECTB U DHEPruM B TOHUMAHUU
MeTaboJIu3Ma.

Tunbr oOMeHa BemecTB: aBTOTpo(dHBIM U reTepoTpodHbid. Pons ¢epMeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®dotocunTe3. CBetoBas u TeMHOBas (a3bl doTocunte3a. Peakiuu doTocunresa.
OddextuBHOCTH hoTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A IS KU3HU Ha 3emuie. BrausHue
yCIOBUM cpelibl Ha (POTOCHMHTE3 M CIOCOOBI TOBBIIMICHUS €r0 MPOAYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHUU.

XeMocuHTe3. XEeMOCHHTE3Upylolue OakTepuu. 3HAUYEHHE XEMOCHHTE3a [
KU3HU Ha 3eMIIe.

DOHepreTuueckuii OOMEH B KIeTKe. PacuiernieHue BeleCTB, BbIJCICHUE U
aKKyMYJIMPOBaHUE HHEPIUM B KIJIETKE. DTalbl 3HEPreTUueckoro oomeHa. [numkonms.
bpoxenne wu ero Buabl. KuciopogHoe OKHWCIEHHE, WA KJIECTOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaxiuu matpuuHoro cuntesa. I 'enernueckas undopmarus u JIHK. Peanuzamus
reHeTH4ecKo uH(opManuuM B KJIETKe. [ eHeTMYeckuid KOJ U €ro CBOMCTBA.
Tpanckpunius — matpuuHbii cuaTe3 PHK. Tpancnsauus — OuocunTes Oenka. DTarbl
tpaucisimu. KonupoBanue aMuHoOKUcIoT. Pois pubocom B OnocuuTe3e Oemnka.

Heknerounsie (opmbl xu3nu — Bupychl. Mctopus otkpeitTus Bupycos (/. U.
Npanosckuit). OCOOCHHOCTH CTPOSHHUS U KU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru.
bone3nn pacTeHmii, >KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BUpycaMu. Bupyc
uMmyHoaeuiuta yenoseka (BMY) — BozOyautens CITM/la. OOpaTHas TpaHCKpHUIILKSA,
peBepTasa u unTerpasa. [IpodunakTruka pacripocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konpuos, /1. M. Banosckuii, K. A. Tumups3zes.

Tabmuiet u  cxembl: «Tumbl nuTa"us», «Metadbonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuit oOMeH», «Xioporact», «®Potocunrtedy», «Crtpoenue JIHK»,
«CtpoeHue u (yHKIMOHUpOBaHUE TeHa», «CuHTEe3 Oenkay, «[ eHeTHYECKHil KOy,



«Bupycw», «baktepuodarun», «CtpoeHue u >ku3HeHHBIM 1Mk Bupyca CIIN/a,
O6aktepuodaray, «Permmukarus [JJTHK».

O6opynoBanue: moaenu-anmiukauu «Yasoenne JHK u  Tpanckpumims»,
«buocunres 6enka», «CTpoeHue KIETKn», Mojielb cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii MUK, WM >KU3HEHHBIA IUKI KiIeTku. HWHtepdaza u  MuTos.
[Ipoueccol, mpoTrekatoue B untepdase. Pernkanus — peakiys MaTpuyHOTO CHHTE3a
JIHK. Crtpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapuoTwi. JIurumouaHblii u
rarjlONIHBIA  XpOMOCOMHBIE  HaOopbl. XpomaTtuzasl. LluTomorudyeckue OCHOBBI
Pa3MHOXXEHUS U UHJIUBUIYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

JHenenue knetku — muto3. Ctagun muto3a. [Ipoueccsl, MpOUCXOASIINE HA PAa3HBIX
CTaJusX MUTO3a. BUONIOrnYecKuil CMBICH MUTO3a.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe u mojoBoe. Buawsl Oecrnosioro
Pa3MHOXXEHUSA:  JEJIEHUE HAJABOE, [OYKOBAaHHE OAHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BETeTaTUBHOE pa3MHOXeHUEe. VICKycCTBEHHOE KIIOHHPOBaHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pazMHOMX)EHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum wmenosa. IIpomeccbl, npoucxomsiume Ha CTagusiax Menosa.
IToBenenue xpomocoMm B Meio3e. Kpoccunroep. bruonornueckuii CMbICI U 3HAYECHHE
Meno3a.

I"amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y >KMBOTHBIX. [lomoBbIe
KeJe3bl: CEMCHHUKU U siIMYHUKU. OOpa3oBaHUEe U pa3BUTHE MOJOBBIX KJIETOK — rameT
(cnmepmarto3ou, SUIEKIeTKa) — crepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKIIETOK U criepMaTo3ouioB. OmnoaorBopenue. [lapreHorenes.

NunuBunyanbHoe — pa3BuTHE  (OHTOTEHE3).  OMOpHUOHAIBLHOE  pa3BUTHE
(amOpuorenes). Ortambl AIMOPUOHAIBHOTO PA3BUTUSI Yy TTO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiius, opraHorene3. IloctomMOpuoHanbHOE pa3BuTHE. TUIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HENPsiMOoe (TMUMHOYHOE). BiusiHue cpensl Ha
pPa3BUTHE OPTaHU3MOB, (haKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMBI  pa3sMHOXKEHHSI OPTaHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTEHUI», «BeretaTuBHOE pa3MHOKEHUE PACTCHUN,
«Jlenenue kneTku 6akTepuiny, « CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBD,
«Kiterounsiii ki, «Pemmukarmua JHK», «Murtoszy», «Meiosy, «IIpsiMmoe u HenpsiMoe
pa3BuTHE», «l'aMeTOreHe3 y MICKONMUTAIOINX M 4elioBeKa», «OCHOBHBIE CTaJIuU
OHTOT€HE3a».



O6opynoBanue: MHUKPOCKOTI, MHUKpPONpEnaparsbl «CrniepMaTo30uibl
MJIEKOMUTAIOLIEro», «Sinekierka MiekonuTaromero», «KapuoknHes B KieTkax
KOpEUIKa JIyKa», MarHUTHas MoJeib-anrukanus «/lenenune knetkw», moaens JIHK,
MoJieTb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

JlabopatopHast pabora Ne 3. «HabGnroieHue MUTO3a B KJIETKaX KOHUMKA KOpEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTtopHast pabora Ne 4. «M3ydeHue CTpOCHHS IMOJIOBBIX KJIETOK HAa TOTOBBIX
MHKponpenaparax».

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHeTUKU. VicTopust pa3BUTHUS T€HETUKU. PoJb LIMTOJIOTUM U
AMOPHOJIOTUN B CTAHOBJICHUHU T'eHETUKHU. Bkiag poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE T'E€HETUKH. MeTonbl reHeTUKH (THOPUAOJOTHMYECKHM, IUTOr€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYeCKUil). OCHOBHBIE TE€HETHYECKHE TMOHATHUS. [ eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3YEMast B CXEMaxX CKPELUBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI IIPU3HAKOB, YyCTaHOBJIEHHbIE [. Menzaenem.
MonoruOpunHoe CKpelirBaHue. 3aKOH €IMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHMS.
[IpaBuno 1OMUHUPOBAHUA. 3aKOH PACIICIUICHUS MTPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JurnOpuaHoe CKpellMBaHHWE. 3aKOH HE3aBUCHUMOIO HAcJIEJJOBaHUsI MPHU3HAKOB.
[{uToreHeTyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpEUIMBaHUS.  AHaJIU3HUPYIOIIEEe
CKpemuBaHue. lcronb30BaHuE aHAIU3HUPYIOWIETO CKPEIIMBAHUA IS ONpPENCICHUS
re€HOTHIIa OCOOU.

CuemienHoe HacnenoBanue mnpusHakoB. PaGora T. Moprana no cuemieHHOMY
HACJICIOBAaHUIO T'€HOB. HapylieHue cuerieHrs reHOB B pe3ysibTaTe KPOCCHUHIOBEpPA.

XpOoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'enernka mnona. XpoMOCOMHOE ONpEAECICHHUE IMoJa. AyTOCOMBI W IOJOBBIC
XpOMOCOMBI. ['oMorameTHple M reTreporaMeTHele  opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLICTUICHHBIX C ITOJIOM.

N3meHunBoCcTh. BuIbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAas M HACIEICTBEHHAS.
Ponnb cpenbl B HeHACTIEICTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTUKA MOAUPUKAIIMOHHON
M3MEHYMBOCTH. BapuanmoHHBIA psJ W BapuaudoHHas Kpuas. Hopma peakuun
npu3Haka. KoJW4YecTBEHHBIE W KAayeCTBEHHBIE IPU3HAKM W HUX HOPMA pPEAKIUH.
CaoiicTBa MOU(DUKAITMOHHOM U3MEHYHBOCTH.

HacnencrBennasi, Wi TEeHOTHUIMYECKas, M3MEHYMBOCTh. KoMmOuHaTHBHAs
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyrtanionHasi u3MeH4YMBOCTh. Kiaccudukaiuss MyTanuii: T€HHble, XPOMOCOMHBIE,
reHomHble. YacTtora W npuuuHBl MyTanuil. MyTtareHHble  QakTopbl. 3aKOH
FOMOJIOTUYECKUX PSAZIOB B HacencTBeHHOW n3MenunBoctu H. Y. BaBuioga.



BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotunm uyenoBeka. OCHOBHbIE METONBl T'€HETHUKH
YeJIOBEeKa: TEeHEATIOTMYECKUil, OJM3HELOBbIN, LHUTONCHETUYECKUH, OMOXMMUYECKHUH,
MOJIEKYJISIpHO-TeHeTHUecKuii. COBpEMEHHOE OMpe/IesICHHEe TeHOTHMA: MOTHOTE€HOMHOE
CEKBCHHPOBAHMWE, T'E€HOTUIIMPOBAHME, B TOM uwucie ¢ nomompro [II[P-anamnsa.
HacneactBennbie  3a0oJjieBaHMsl  4YeJIOBEKAa: TEeHHbIe  Ooyie3HH, OO0Ne3HH ¢
HACJIEICTBEHHOU MPEApacIoNoKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComMaTHYeCcKue U
reHepaTuBHble MyTanuud. CTBOJIOBbIE KJIETKHU. [IpMHIMIBI 310pOBOro oOpasa KU3HH,
JTUATHOCTUKY, TPOMPWIAKTUKA U JICUEHUS TEHETHYEeCKUX OoJse3Hel. Memuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHUME.  3HAYEHHWE  MEAMIIMHCKOM  TeHETUKU B
peIOoTBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@puz, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPUIIHOE CKPEIIMBAHUE U €r0 IUTOTCHETUYECKas
OCHOBa», «3aKOH PAaCUICIUVIEHUS W €ro LUTOT€HETHYECKas OCHOBa», «3aKOH YHCTOTHI
rameTy, «duruOpuaHoe ckpemuBaHue», «lluTonorudyeckue OCHOBBI JTUTHOPUHOTO
CKpemuBanus», «Menos», «B3anMoneicTBue aiUIeNbHBIX TE€HOB», «l'eHeTmueckue
KapThl PACTEHHM, >XKUBOTHBIX M 4YEIOBEKa», «l'eHeThka moja», «3aKOHOMEPHOCTH
HAaCJIEIOBAHUSI, CLICTUIEHHOTO C MOJ0M», «KapruOTHUIIbl YeoBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MonudukanronHas u3MeHYUBOCTh», «HacnemoBanue pesyc-
(daxTopa», «I'eHeTHKa rpynn KpoBu», «MyTallmoHHAs: U3MEHUHUBOCThY.

O6opynoBaHue: MoJAeNU-anIInKaiuu ~ «MOHOTHOpUIHOE  CKpELIMBAHUE,
«Henonnoe  nomuHupoBanue»,  «durnOpuaHoe  ckpeumBanHue»,  «llepekpéct
XpOMOCOM», MHKPOCKON W MHKporpenapar «Jpo3zodunay (Hopma, myTtanuu (opMbl
KPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHIHOTO |
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTax».

JlaGoparopuas pabora Ne 6. «M3yueHwe MoaM(PUKAITMOHHON H3MEHYMBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO PSJla U BAPUALIMOHHOM KPUBO».

JlabopaTtopHass pabora Ne 7. «AHanu3 MyTaluid y Apo30(HiibI HAa TOTOBBIX
MHUKpoTMpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenekius Kak HayKa U MPOLECC. 3apOKICHUE CEJICKIIUU U JOMECTUKAIUA. Y UCHUE
H. . BaBwioBa o 1ieHTpax MPOUCXOKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PacTEHUH.
[{eHTpbl MPOUCXOKAEHHUS IOMAIIIHUX KUBOTHBIX. COPT, Mopoja, IITaMM.



CoBpeMeHHbIE METOJIbl CeJIeKIMU. MaccoBblii U WHIWBHUIYalIbHBIA OTOOPHI B
CEJEKIMU pAacTeHUHM MW KUBOTHbIX. OlEHKa »5KcTepbepa. biM3KOopoaACTBEHHOE
ckpeniuBanue — HHOpuAuHT. Yucras nunusa. CkpenBaHrie YUCThIX JIMHUM. ['eTeposuc,
uin rubpuaHas cuna. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. MICKyCCTBEHHBIII MyTareHe3 M IMOJy4YeHHE MOJIMILIOUIOB.
JIOCTHKEHUSA CEJIEKUMU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHomoruss Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEPHUS. Tallbl
co3ganus pekomonHanTHoW JIHK u TpancrenHbix oprann3moB. Kinetounas uHxeHepus.
Kierounbsle KynbTypel. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHuil. KionupoBanue
BBICOKONPOJAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U
studeckue mpodiemsl. MO — reHeTHYEeCKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmuupr u  cxeMbl: kKapta «LIeHTpbl NPOUCXOXKAEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHui», «llopoabl gomMamHuUX >KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «OtnanéHnas ruOpuamzanus», «PaboTel akagemuka M. ®. HBaHoBay,
«Ilomunnounusa», «OOBeKTbl  OuoTexHOJOTHMW», «KileTouHble  KynbTypbel U
KJIIOHHpOBaHME», «KOHCTpyHnpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

OOopynoBanue: MYJSDKM IUIOJOB U KOPHEIUIOAOB JTUKHX (POPM MU KYJIbTYpPHBIX
COPTOB pacTeHUi, repoapuii «CelbCKOX035IIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

OkcKypenst « OCHOBHBIE METOABI U JOCTHKEHUS CENEKIIMM PACTEHUM U KUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTAHIIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATENbHBIA YYaCTOK, B
TEIJIMYHOE XO035MCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpennochuIKM BOBHUKHOBEHUS 3BOJIOLIMOHHON TEOPHUH. DBOJIOIMOHHAS TEOPHUS U
e€ mecto B Oumosiornu. BiusHHe >BOJIIOLMOHHON TEOPUM HA pa3BUTHE OUOJIOTHH H
IPYTUX HayK.

CeuzerensctBa  3BoMOLMM.  [lasieoHTOJIOrMYECKHE:  MTOCIIENOBATEIbHOCTD
NOSIBJICHUS BUJOB B  MAJICOHTOJOTHYECKOW JIETONHUCH, MEpPeXOoAHble  (POPMBIL.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA MW  paziuyusi SMOPHMOHOB pAa3HbIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTEIIBHO-aHATOMUYECKUE:  TFOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKMX IyTed Yy BCexX
OpPTaHHU3MOB.

OpomonnonHas teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHUS TapBUHU3MA.
JIBIOKyIIME CHJIbI 3BOJIIOLMU BUAOB TO JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpU



OTPaHUYEHHOCTH  PECYpCOB,  HeompelnenéHHas  M3MEHUYMBOCTh, Ooprba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckas teopust 3BomoIuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsiuus kak equHUIA BUAA U 3BOJIOLIHMH.

JBrxymue cuibl ((pakTopsl) SBONIONMM BHJIOB B HOpHpoae. MyTalMOHHBIN
npolecc 1 KOMOMHATUBHAA W3MEHYUBOCTH. [lomysiiMOHHbIE BOJIHBI U JIpei( T'eHOB.
N3onsuus u Murparusi.

EctectBennbiii  oTOOp — HampaBmsiomui  paktop  sBomonuH.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHM3MOB  Kak pe3yabTaT dBomronuu. [Ipumepsr
IPUCTIOCOOJIEHU Y OpraHnu3MoB. ApoMopd03bl U UIMOAAANTAIHH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BUI000PA30BAHUS:
reorpauyeckoe, 3K0JIOTHIECKOe.

MakposBomorusi.  DopMbel  3BOIMIOUMU:  (PuUiIeTHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTuMocTh SBOJIOINH.

[IpoucxoxaeHne OT HECHeUUaIUu3upOBaHHBIX npenkoB. IIporpeccupyromast
crienuanu3anysa. AJanTuBHas pagualus.

JemoHcTpanuu:

[Toprpersr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apoJbIIu
MMO3BOHOYHBIX KUBOTHBIX», «ApXeonTepuKkc», «Popmbl 00OpHOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHBIN 0TOOpPY», «MHOrOOOpasue cCoOpToB pacTeHuit», «MHorooopasue mopos
KUBOTHBIX», «llomynsuum», «MyTallMOHHAsT HU3MEHUYUBOCTBY, «ApOMOpPQPO3bI»,
«Mnmoamanramuny», «O0mas nereHepanus», «JIBuxymme cuibl dBoonuNy, «Kapra-
cxema Mapmpyra nytemectBuss Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«ITpucnocoOseHHOCTh OpraHU3MOBY, «I'eorpaduueckoe  BUI000pa3OBaHUEY,
«IKOJOTUYECKOE BUA00OPA30BAHUEY.

O6opynoBanue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH, HaOOp
IJIOJIOB M CeMsiH, KoJuieKiusi «[IpuMepsl 3allUTHBIX MPUCTIOCOOJICHUM y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAMpPAaBJICHUS] HBOMIONUNY», OOBEMHas wmonaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapta Mupa, Kojuiekius «PopMbl COXPaHHOCTH UCKOTIAEMbIX
KUBOTHBIX W PACTCHMID», Monenb antumkanus «[lepekpéct xpomocom», BIIaKHbBIE
npenaparbl  «Pa3ButHe Hacekomoro», «Pa3BuTue JATYIIKM», MHUKpOMpernapar
«JIpozodunay (Hopma, myTaruu GOPMbI KPbUTHEB U OKPACKH Tea).

JlabopaTopHble U NpakTHYECKHE PAdOTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHIOB TI0 MOP(POJIOrHIECKOMY
KPUTEPUIO».



JlabopatopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4HBIE TPEACTABICHUS O 3apOXICHUM JKU3HHM. HayuHble TMIOTE3bI
BO3HMKHOBEHUS JXKW3HU Ha 3emiie: a0MOTreHe3 W MaHCIepMus. XUMHYECKasi IBOJIFOLHS.
AOGuOTeHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
OKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BosonuU. HadanbHble 3Tamnbl
ouonoruueckort sBomonuu. l'unoresa PHK-mupa. ®opmupoBanune memMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHME NPOTOKJIETKU. IlepBble KIETKM M MX DBOJIIOLUSL.
®opMHUPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emse mo 3pam M nepuogaMm. Karapxeil. Apxeickas u
npoTepo3oiickas dpsl. [laneo3oiickas 3pa u e€ nepuoabl: KEMOPUHCKHUM, OPIOBUKCKUM,
CUJIypUMCKNN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3so30¥cKas apa ¥ €€ NEPUOIBI: TPHACOBBIM, IOPCKUM, METIOBOM.

Kaiino3zolickas 3pa u €€ nepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBIH.

XapakTepucTuka KiIuMaTa M TEO0JOrM4ecKuX mpoueccoB. OCHOBHBIE 3Taribl
HBOJIIOLIMU PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop(03bl Y paCTEHUI U )KUBOTHBIX.
[losiBnenue, pacuBeT v BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.

CucremMa OpraHMdYecKOro Mupa Kak oOTpaxeHue HBomound. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIILI OPraHU3MOB.

OBOJIOLMS YeJIOBEKa. AHTPOIOJOrMsl Kak Hayka. Pa3Burhe npencraBlIeHHN O
ITPOUCXOKICHUH 4YeJIoBeKa. MeTobl u3ydeHust aHTponorenesa. CxoacTea U pa3anyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl ((akTopsl) aHTpororenesa. HacnencrBeHHass ”3MEHUYMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIIEeCTBEHHbII 00pa3 >KU3HU, U3TOTOBJICHUE OpPYIUN TpyAa,
MBILUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBH JBOJIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenbii, YenoBek npsmoxonsamuid, YenoBek HeaHIepTadbCKui, UenoBeK pa3yMHBIN.
Haxonku uckomaembIX OCTaTKOB, BpEMs CYIIECTBOBAaHHUA, 00JacTh pacnpOCTpaHEHMUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusl.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIITUE PaChl: €BpPOIMEOUIHAs (E€Bpa3HiicKas),
HErpo-aBCTpalionHasl (PKBATOpPHAIbHAS), MOHTOJOMHAS (a3UMaTCKO-aMEPUKaHCKasl).
YepTbl TOPUCHOCOOJIEHHOCTH TMPEACTABUTENECH UYENOBEYECKUX pac K YCJIOBUSIM
cyuiectBoBanus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmumer M cxeMmbl: «Bos3nukHoBeHue ColHeYHOM CHCTEMBI», «Pa3BuTue
opraHuydeckoro  mupa»,  «PacrturenbHas — kieTka», <«OKUMBOTHas  KJeTKay»,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHas CHCTEMa OPraHWYecKOro MHpay,



«CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS YEIOBEKA U YEJI0BEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE M€CTa MAaJECOHTOJOTNYECKUX HAXOJOK IIPEIKOB COBPEMEHHOIO YEIOBEKAY,
«/peBrelimme mrogu», «JlpeBHue mogu», «llepBble  COBpEMEHHBIE  JIIOIN»,
«YenoBeueckue pacb».

ObopynoBanue: mymspku «IIporcxoxaenne yenoBeka» (OIOCTHI aBCTPATONUTEKA,
OUTEKAHTPOIa, HEaHIepPTaJblla, KPOMaHbOHIIA), CIENKH WU U300paKEHUSI KaMEHHBIX
Opyaui  TEepBOOBITHOTO  YeEJIOBeKa  (KaMHU-YONMephl,  pyOuia,  ckpeOia),
rE€OXpPOHOJIOrMYecKass Taldnuua, KoJulekuus «@POpMbl COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKTUYECKUE padoThI:

[Ipaktnueckass padbora Ne 1. «M3ydyeHwe HCKONAeMbIX OCTATKOB PAacTEHHHA U
KUBOTHBIX B KOJUICKLIUSX).

OKCKypcHusi «DBOJIIOLMS OPraHUYecKoro Mmupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KPaeBEAUYECKUI My3€eil).

Tema 3. Opranu3mbl U OKpYysKamoas cpeaa.

OKOJIOTHsI KaK HayKa. 3aJadyd M pasleibl 3KOJIOTMH. METOIbl 3KOJIOIMYECKUX
HCCJIEOBAHMM. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, IIOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruueckue  (axktopel.  Knaccudukamuss — sxosorndeckux — (pakTopos:
abuoTHueckre, OMOTUUYECKHE U aHTPOIOTeHHbIe. JlelicTBHE HKOJIOIHMYECKUX (PaKTOpOB
Ha OpraHU3MBbI.

AlGuoTtnueckue (QakTopbl: CBET, TEMIeparypa, BIAKHOCTb. POTONEPUOIU3M.
[IpucnocoGneHus: opraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢akropsl. Buabpl OMOTHUECKMX B3aMMOJCHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusMm, Koomepauus, MYTyalHu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHne OMOTUYECKHUX B3aUMOJEWUCTBUN MJIi CYIIECTBOBAaHUS OpPIraHU3MOB B
MPUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTEPUCTUKH MOMyJAri. OCHOBHBIE ITOKA3aTENN MOMYJISLAN:
YUCJIEHHOCTh, TIIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpaLUs. JuHaMuka
YUCJIEHHOCTHU MOMYJISIUU U €€ peryJisiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkenb.

Tabmuupr u cxembl: kapra «lIpuponnbie 30HBI 3emin», «Cpeapl OOMTaHUS
opranusmMoB», «®oronepuoauszm», «llomymsaumm», «3aKOHOMEPHOCTH  poOCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «IIumieBbie nenm.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:



JlaGoparopHass pabora Ne 3. «Mopdonornueckue 0OCOOCHHOCTH pPACTCHUH U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHast pabora Ne 4. «BnusHue cBeTa Ha pPOCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktnueckas pabdora Ne 2. «lloacu€r MmuOTHOCTH MOMYJSUMNA Pa3HBIX BUIOB

pacCTEHUI.
Tema 4. Coo01ecTBa 1 YK0JIOTHYeCKHE CHCTEMBI.
CooOmiectBo opranu3MoB — OuoneHo3. CTpykTypsl OHOILIEHO3a: BHJIOBas,

MPOCTPAHCTBEHHAs, Tpodpuueckas (muiieBas). Bunpi-nomunantel. CBsi3u B OMOLIEHO3E.

Oxonornyeckue cuctembl  (3kocuctemsbl). [loHstue 00 sKocucTeMe W
ouoreonieHoze.  DyHKIMOHATbHBIE  KOMIIOHEHTBHI  JKOCUCTEMBI:  MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIecTB M IMOTOK JIHEPrUU B IKOCUCTEME.
Tpoduueckue (mumieBbie) YpoBHU 3KocHcTeMbl. [IumieBbie nenu u cetu. OCHOBHBIE
MOKa3aTelId 3KOCHUCTEMbl: Ouomacca, MNPOAYKIHUSA. OKOJOTHMYECKHE MUPAMMJIBIL:
OPOAYKIMM, YHUCIEHHOCTH, OuomMaccel. CBOMCTBAa 3KOCUCTEM: YCTOMUYMBOCT,
camoperyJsinus, pazButue. CyKueccus.

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO WIIU
IIMPOKOJUCTBEHHOT O JIeca.

AHTPOTNIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBEI. Yp603K0OCUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak QakTtop ycTOWYMBOCTH d3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. W. Bepnaiackoro o Ouocdepe. I'panunibl, coctaB M CTPYKTypa
ouocheprl. KuBoe BemectBO W ero ¢GyHkiuu. OcobGeHHocTu Ouocdepbl Kak
ry100anpHON SKOCUCTEMBI. /[IluHaMuUeckoe paBHOBECHE U 0OpaTHas CBA3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoja,
azota). 30HATBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseyectBO B Ouochepe 3emun. AHTPOINOTEHHBIE M3MEHEHUs B Ouocdepe.
I'moGanpHbIE PKOJOTHUUECKHE MTPOOIEMBI.

CocymecTBoBaHue PUPOBI U YesoBeuecTBa. CoxpaHeHne OMopazHooOpasus Kak
OCHOBa yCTOWYMBOCTH Omocdepsl. OCHOBA palMOHATIBLHOTO YIPABJICHUS MPUPOTHBIMU
pecypcaM U UX UCHoJb30BaHue. JJocTrkeHnst OMONIOTrMU U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmumbsr 1 cxembl: «llumeBbie nenu», «bHUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn nuTaHua», «OKoJIOrHMYecKass MNUPAMUIAY,
«buocdepa u yenoBek», «IKOCHUCTEMA HIMPOKOJIUCTBEHHOIO Jiecay, «IDKOcHUCTeMa
XBOWHOTO Jiecay, «bruoueHo3 BogoéMay, «ArpoueHos», «lIpuMepHbie aHTPONOTE€HHBIE
BO3JCUCTBUSL HA NpUpOAYy», «BaXHeWllMe WCTOYHHUKUA 3arpsi3HEHUs BO3AyXa U



IrpyHTOBBIX BOA», «llouBa — BakHeias coctaBistomas Ouocdepb», «DakTOpbl
nerpaganuu nousy, «llapaukoBsiil 3¢ dexT», «PaKTOpbl PaAMOAKTUBHOTO 3arpsi3HEHUS
ounocdepr», «O0mmas crpykrypa ouochepsn», «Pacrnpoctpanenue xu3Hu B orocheper,
«O30HOBBINA 3kpan Ouochepr», «KpyroBopor yriepoma B 6mochepe», «Kpyrosopot
a30Ta B IPUPOCH.

O6opynoBanue: Mojenb-amuInKanus «TunuuHele OMOLIEHO3b», TepOapuii
«PacTtutenbHble cooOliecTBa», Koyulekiuu «buonenosy, «BpeauTenun BakKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuu U KOJUJICKIIUH PACTEHUH U KUBOTHBIX,
MpUHAJJISKAIINE K Pa3sHbIM SKOJIOTHYECKUM TpyIaM ofHoro Buaa, KpacHas kuura
Poccuiickoii @eaepannn, N300pakeHUs OXPaHIEMbIX BUJOB PACTEHHUI U )KUBOTHBIX.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITIPOI'PAMMBI 110
BUOJIOT'MN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaOTCA TPEOOBAHMS K PE3YJIbTATAM OCBOCHHUS
oOyyalolmuMuCid MOporpaMM  CpeIHero  oOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METapPEeAMETHBIM U TTPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType IJHMYHOCTHBIX PE3yJbTATOB OCBOCHHS Tmpeamera «buomorus»
BBIZICJICHBI  CJICAYIONIME COCTABJISIONIMEG: OCO3HAHWE OOYJaIOUUMHUCS POCCHICKOMN
IrPaXIAHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTU U
CaMOOTNIPE/ICIICHUIO, HAJTMYUe MOTHUBAIIMM K OOYUYECHHMIO OMOJIOTHH, IIeJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TpaauIMid pa3BUTHS OHOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIOIINXCSI PYKOBOJICTBOBAThCS B CBOEH NESITEIHHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMU CHCTEME OHMOJIOTHYECKOTO 00pa3oBaHMs,
HaJU4KMe SKOJOTUYECKOro IMPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMera «buosorus» a0CTUraloTCs B
€MHCTBE Yy4yeOHOM W  BOCHHUTATEIBHOM  JEATEILHOCTH B  COOTBETCTBUH C
TPAAULIUOHHBIMA POCCUWCKUMH COLIMOKYJIBbTYPHBIMH, HCTOPUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, MPHUHATHBIMH B OOIIECTBE MpaBWJIaMU W HOPMaMu
MOBEJICHUSI W  CIIOCOOCTBYIOT TIPOIlECCaM CaMOMO3HAHMs, CaMOBOCIHUTAHUSA W
CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKCHUS K
3aKOHY M TPABOMOPSJKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aUMHOTO
YBaXEHUS, OEpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACICAUI0 U TPaAUIUAM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon @enepanuu, OpUPOAE U OKPYKAIOIIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHOro mnpeaMera «buosorus» mTOTKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHOM BHYTPEHHEW TIO3WUIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTaIUH, MO3UTUBHBIX BHYTPEHHUX yOexIeHuH, COOTBETCTBYIOIINX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIECTBA, PACIIMPEHUE KU3HEHHOTO OMbITA
W ONbITa JIEITEJIBHOCTM B TPOLIECCE pead3alldd OCHOBHBIX  HalpaBJIEHUU
BOCIIUTATEIbHOMN JAESITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMHU OOYYAIOIIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOWX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBAXKCHHE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NESATEILHOCTH NPH CO3JaHUU YYCOHBIX
IIPOEKTOB, PEIICHUU YUYE€OHBIX M IMO3HABATENIHHBIX 3a/1a4, BBHITTOJIHEHUN OMOJIOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEEIATh COOCTBEHHYIO TMO3WIIMIO 10 OTHOIICHHWIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBAaTh B CBOUX JEHUCTBHUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICM C pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLIMAJIBHBIM IMOJIOKECHUEM

TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYCOHBIX,
MMO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHSI K MHEHHIO
OTIIIOHEHTOB TIPU 0OCYKJIEHUH CTIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COACPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOW TPAXKIAHCKONW WJICHTUYHOCTH, MATPUOTHU3MA,
YBOKECHUSA K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTHU Tiepen PoIuHON, TOpIOCTH 3a
CBOM Kpal, CBOK PoauHy, CBOM S3BIK M KYyJIbTYpYy, MNPOLLIOE M HACTOSIICE
MHOT'OHAIIMOHAJILHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOILICHWE K MPHUPOJHOMY HACIEAUIO M TNaMSITHHUKAM MPUPOJBIL,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CITIOCOOHOCTh OIIEHHMBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJIOTHH, TOHMMaHUS 3HAYCHHUST OMOJIOTMH B IMO3HAHWM 3aKOHOB IIPHUPOIBI, B KHU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOexXJIEHHOCTh, TOTOBHOCTh K CHyXeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMIl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIICHWE K CBOUM POIUTENSIM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEH CEMENHOW KU3HU B COOTBETCTBUU C TPATULIUSMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy/a, OOIIECTBEHHBIX OTHOIICHUI;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIISITh KA4€CTBA TBOPUYECKOM JIUYHOCTH;



5) ¢usnyeckoro BOCNUTAHUA, (GOPMHUPOBAHHUS KYJILTYPbI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHUMaHUE U pean3alusi 3J10poBoro u 0e3omacHoro odpasza *KU3HU (30POBOE
MUTAaHUE, COOJIOJICHUE TMTUEHUYECKUX MPaBWI U HOPM, COAlaHCHUPOBAHHBIN pEXUM
3aHATHHI U OTHbIXa, peryisipHas (pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U MCUXUYECKOMY
310POBBIO;

MMOHMMAaHUE IEHHOCTU MPABUJI UHIAUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MMacHOro
MOBEACHHUS B CUTYAIUAX, YTPOKAOMINX 3J0POBBIO U KU3HU JIIOAEH;

OCO3HAHHWE TMOCICACTBUN W HENPHUATHS BPEAHBIX NPHUBBIYEK (yMOTpeOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPYY, OCO3HAHHUE [IECHHOCTH MacTEepPCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHUAIBHOMN
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pas3audyHbiM cdepaM npodhecCHOHATBHOW JESTEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccuu U pean30BbHIBATH COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKECHUH
BCEH JKU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11e71ec000pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE  YPOBHS  DKOJOTUYECKOW  KYJBTYphl: NPUOOpETEHHE  OIbITa
MJIJAHUPOBAHMS MMOCTYNKOB U OLIEHKH MX BO3MOXHBIX MOCJIEACTBUN I OKPYKarollen
Cpenpl;

OCO3HAaHHUE TJIOOATHHOTO XapakTepa »HSKOJOTHYECKUX Mpo0ieM U MyTed ux
pelieHus;

CIIOCOOHOCTH MCIIOJIb30BATh MPUOOpETaeMble MPU U3YyYEeHUU OWOJIOTHUHU 3HAHUS U
YMEHUS TIPU PEIICHUU MPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIH30BAHUEM
(coOmroieHue TMpaBWwiI TOBEJACHUSI B TNPUPOJIC, HAMNPABICHHBIX HA COXpaHEHUE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEWCTBUM, NMPUHOCAIIUX BpEI OKPYXKAIOUIEW NPUPOAHOMN
cpelne, yMEHHWE TMPOTHO3MPOBATH HEOJATOMPHUSTHBIE JKOJOTHUYECKUE TMOCIIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;

HaAJIMYUE PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYpPBHI,
ONBbITA JEATEILHOCTH IKOJOTMYECKON HANpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS



UMHU B MO3HABaTEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBHON MpPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM AESITEIIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MNPAKTUKH, OCHOBAHHOTO HA JUAJNOre KYJIBTYD,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHMTATENIbCKOM KyJNbTYpPhl KaK CpeACTBa
B3aMMOJICHCTBHS MEXY JIOABMH U IMO3HAHUS MUPA;

nMmoHUMaHue crnenuukn OWOJOTMM KaK HAayKW, OCO3HaHHS e€ poilu B
(GbOopMUPOBaHUM PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUHU IEIOCTHOTO
Npe/CTaBlieHus 00 OKpyXKalolmeM MHUpE KaK O E€IUHCTBE MPHUPOJbI, YEJIOBEKa H
oOlecTBa, B TO3HAHWW NPHUPOAHBIX 3aKOHOMEPHOCTEW U PpEIICHUU MpodsIemM
COXpaHEHUs! NPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OWOJOTMU [UJIsi COBPEMEHHON UMBHINA3AIUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh PeCypcHbIE MPOOJIEMbI pa3BUTHS YEIOBEUYECTBA,
noucka NyTed BbIXOJA M3 IJI00AJBHBIX S3KOJOTHYECKHX MpoOieM M olecnedeHus
nepexoyia K yCTOWYMBOMY DPa3BUTHIO, PAallMOHAIBHOMY HWCIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTDH B MOJYUYEHUU OMOJIOTUYECKUX 3HAHUM B IEJSX MOBBIIICHUS
oOIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIHMOHAIBHOM TIpaMOTHOCTH oOOydawommxcsd, (OpMUPYEMOM MpU  HU3YYEHHUH
OMoJ0orNy;

MOHMMAHHUE CYIIHOCTH METOAOB IIO3HAHUSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS VISl aHAIHM3a U OOBSICHEHUS
SBJICHUM OKPYXAIOIIEr0 MUpa M MPOUCXOASAIIMX B HEM H3MEHEHUN, YMEHHUE NeNaTh
00OCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JAaHHBIX C
LEJIBIO MOTYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITESIPHO ~HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMUS IS
perieHus Mpo0JieM B peajbHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAaHWE IIEHHOCTU HAyYHOW JEeSATENIbHOCTH, T'OTOBHOCTb OCYLIECTBIIATH
MIPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHHUIO,
K aKTUBHOMY TOJTYYCHHUIO HOBBIX 3HAHUM MO OMOJIOTHU B COOTBETCTBUHM C KHU3HEHHBIMU
MTOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yNbTaThl OCBOCHHUS yueOHOTO mpenmera «buomorusy»
BKJIIOYAIOT:  3HAUYUMble Uil  (POPMUPOBAHUS  MHUPOBO33PEHUSA  OOYYAIOLIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIpPEIMETHbIC) OOIIeHAyYHbIe TIOHATHS, OTpaXKarollue



LEJIOCTHOCTh HAyYHOHW KapTHUHBl MHpa U CHEUU(PUKY METONOB IO3HAHMI,
UCIOJb3yEMBIX B ECTECTBEHHBIX HayKaX (BELLIECTBO, DHEPIUsl, SBJIEHME, MpOIlEcC,
CUCTEMAa, HAay4dHbI (akT, NPHUHLMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIe0BaHne, HAOJIOJEHUE, W3MEPEHHE, SKCIEPUMEHT U JAPYTHX), YHUBEPCAIbHBIE
yueOHble  AeiicTBHS  (TIO3HABaTelbHbIE, KOMMYHHMKATHBHBIC,  pErYJSITHBHbBIC),
oOecneunBaromie (GopMUpoBaHUE (YHKIMOHAIBHOW T'PaMOTHOCTH M COLIMAIBHOU
KOMIIETEHIIMH OOYYaIOIIUXCsl, CIIOCOOHOCTh OOYYaroIMXCsl UCIOJb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpCaJIbHbIE Yy4eOHbIE
JEUCTBUSA B ITIO3HABATEIBHOW M COLMAIBHON IPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl OCBOEHUS MPOrPpaMMbl  CpEIHEro  OOIIEro
oOpa30BaHMsI TOJKHBI OTPAXKATh:

OBiaieHHe YHHBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUAMMU:

1) 6a3oBble JJOTHYECKHE AeiiCTBHUS:

CaMOCTOATENbHO (OPMYIUPOBATH M AKTYyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MIPU OCBOCHUH 3HAHUM MPUEMBI JJOTHUYECKOIO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHHUs, Kilaccu(ukamuu, o0000IIEHus1), pacKpplBaTb  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIEIATh UX XApAKTEPHbIE MPU3HAKHU, YCTAHABIUBATH CBSA3H
C IPYTUMH MMOHATUSIMH);

ONPENENIATh LEIM JIEATEIbHOCTH, 3ajJaBas IlapaMeTpbl U KPUTEpUH HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTHU € ITIOCTABJICHHBIMU LICJISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS ISl OOBACHEHHS (PAKTOB W SIBJICHUI
KUBOU NPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHbBIE, JENYKTUBHBIC, 10 aHAJIOTHUH),
BBISBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PacCMATPUBAEMBIX SIBJICHUSX,
(bopMyJIHpOBaTh BHIBO/BI M 3aKIHOUCHHUS;

IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA IS MPEICTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOLLEHUN B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a TAKXKe MPOTHUBOPEUUI
Pa3HOTr0 poJia, BBISIBICHHBIX B Pa3IMUHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pELIEHUS MpoOJeMbl € YYETOM aHalu3a HMEIOIIUXCS
MaTepHalbHBIX U HEMATEPUAJIBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh, OLEHHUBATHh COOTBETCTBHUE pE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH NIOCJIEICTBUM AEATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATh padOTy B YCJIOBHSIX PEalbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeA0BATEIbCKHE TeHCTBUS:

BJaJIeTh HABBIKAMHU Y4Y€OHO-MCCIIEOBATENbCKON M TPOEKTHON NESITEebHOCTH,

HaBbIKaMU pa3peleHus mpobiieM, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY



MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/]ay, MPUMEHEHUIO Pa3IU4HbIX METOOB
MO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BUbI JACSITEIBHOCTU MO IMOJIYYEHUI0O HOBOTO 3HAHMS,
€ro MHTEepIpeTaIy, Ipeodpa3oBaHUIO0 U MPUMEHEHHUIO B YU€OHBIX CUTYallUsSX, B TOM
YHCIIe TIPU CO3/IaHUU YYEOHBIX U COIIMANBHBIX MPOCKTOB,

dbopMHpOBaTh HAyYHBIM THUII MBIIUICHUS, BIAJACTh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh M  (QOpMyIuUpOBaTh COOCTBEHHBIE 3aJauyd B  00pa3oBaTEIbHOMN
JESITeIbHOCTU Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC CBA3HU M aKTyaJIU3UPOBATh 3a/1a4yy, BBIIBUTATh
rUnoTe3y e€ peuieHus, HaxoIUTh aprYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJE PEIICHUS 3aa4dl PEe3yJIbTaThl, KPUTHUCCKH
OLICHHWBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISAITh II€JICHANIPABJICHHBIM IOMCK IIEpeHOca CPEACTB U CHOCOOOB
JEeMCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCHTHh 3HAHHMS B TMO3HABATEIBHYI0 W MPAKTHYECKYI0 O00JacTu
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC WJIEHU, TMpeJuiaraTh OPUTMHAIBHBIE TOJIXOJbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢c undpopmanueii:

OpUEHTHUPOBAThCSA B PA3NMYHBIX HMCTOYHUKAX HH(OpManuu (TEKCTe y4eOHOro
nocoOusi,  HAy4yHO-TIONMYJSPHOM  JUTEparype, OHOJOrMYECKHX  CIIOBapsX H
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHeTe), aHaIM3UpPOBaATh
WH(POPMAIIMIO PA3NUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUYECKU OIEHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(opMyIUpPOBATH 3aMPOCHl U MPUMEHATH pa3IMyuHble METOABI IIPU MOUCKE U OTOOpE
OmoJiorndeckor nHQpopMaIuu, He0OOXOUMOM ISl BBITIOJIHEHHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCIHOJIB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AKTUBHOTO WCIIOJIB30BAHUS Pa3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMAIBHYIO (POPMY TIPEICTABICHUS OMOJIOTHTIECKOM
uHdopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOIHIIBI, PUCYHKH H IPYTOE);

UCII0JIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPEACTBA MPU pabOTe ¢ OMOJIOTHYECKOM
uHpOpMalMel: MPUMEHSATh XUMUYECKUE, (DU3MYECKHEe W MaTeMaTUYeCKUEe 3HAKU H
CHUMBOIJIBI, bopmybl, ab0peBuaTtypy, = HOMEHKJIATypy,  HUCIOJb30BaTb U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATJISAHOCTH;



BJIa/IeTh HaBbIKAMU PACHO3HABAHMS M 3alIUThl MHPOpMaLUU, WH(DOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHUe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) ob1enne:

OCYIIECTBIISATh KOMMYHHUKAIIMA BO BCEX cepax KWU3HMU, aKTUBHO y4acTBOBATh B
JMAJIore WM JUCKYCCUU IO CYIIECTBY 00CYK1aeMOl TeMbl (YMEHHUE 3a]1aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYXKJICHHS OTHOCHUTEIHLHO BBINIOJIHEHMS TpeajiaraeMo  3ajaud,
YYHUTHIBATh UHTEPECHl M COTJIACOBAHHOCTH MO3UIIMN NPYTUX YYACTHUKOB JTUAJIOTa WITU
JIUCKYCCHN);

pacmo3HaBaTh HeBepOajdbHBIE CpEACTBA  OOIIECHWS, TOHMMAaTh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3ZHUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMSATYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMUA CIOCOOaMH OOIICHUS W B3aUMOJCHCTBUS, ITOHHUMATh
HaMEpPEHUsS APYTUX JIFOJICH, MPOSIBIATh YBAXXUTECIBHOE OTHOIIEHUE K COOCCETHUKY U B
KOPPEKTHOU GopMe HopMyITupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTMYHO U3JaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesiTeJIbHOCTh:

MMOHUMAaTh ¥ WCIIONB30BaTh NPEHMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHON
paboThl MpU pEHIeHUH OUOJIOTHYECKON MpoOsieMbl, 0OOOCHOBBIBATH HEOOXOJIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICHCTBUSI PU PEIICHUH YUeOHOMN 3a/1a4;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBHH C Yyd4E€TOM OOmMUX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJUICKTHBA;

MIPUHUMATB I1€JTM COBMECTHOM NIEATEILHOCTH, OPTaHU30BLIBATh U KOOPIMHUPOBATh
JNEUCTBUS MO €€ NOCTHMIKEHUIO: COCTaBJISATh IUIAH JECUCTBUM, PACIPEICNISATh POJU C
y4€TOM MHEHHUM YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa W KaXJOTO YJaCTHHKA KOMaHIBI B OOIIHIA
PE3yNbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE TMPOEKTHI, OILIGHUBATh WJIEM C TO3UIMU  HOBH3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE MOBEJEHUE B PA3IMUHBIX CUTYyAIUsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUITMATHBHBIM.

OBJajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMH JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OMOJIOTUYECKHUE 3HAHUS JJI BBISABICHUS MPOOJIEM U MX PEIICHHS B
KU3HCHHBIX M YICOHBIX CHTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKHUX 3HAHUH IICJICBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICHCTBUSAX M MOCTYITKaX MO OTHOIICHHIO K >KHBOW TIPHUPOJIE, CBOEMY 30POBBIO H
3I0POBBIO OKPYKAIOIINX;



CaMOCTOATENIBHO  OCYLIECTBJIATh ITO3HABATEIIBHYIO JIEATEIIBHOCTh, BBISABIATH
npoOsieMbl, CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTENIbHOM
NEATEIBbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSTENIbHO COCTAaBJATh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTyaLUsIM;

paciupsaTh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pELIeHHE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO IIMPOKOW 3PYIULMU B Pa3HbIX
o0jacTaxX 3HaHWM, MOCTOSHHO MOBBIMIATH CBOM 00pa3oBaTENbHBIA U KYJBTYpPHBIHA
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIeKCHMM KaK OCO3HAHMS COBEpIIAEMbIX
JNEVUCTBUI U MBICIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHWUW, MUCIOJIb30BAThH
puEMBI pedIeKCHH VISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHUKECHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTBl JPYI'MX IIpM aAHAJIU3€ pPE3YJIbTATOB
NeSATENbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX IIpM aHAJIU3€ PE3YJIbTATOB
NEeSATENBHOCTH;

MPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OLIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTOro YeIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmMbl COO no Ouosnoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crneuuduueckue g yuyeOHoro mnpenmera «buosorus» HaydHble
3HAaHHSA, YMEHHs M CHOcOoObl JEWCTBUH 1O OCBOEHUIO, HWHTEpPIpETallud U
npeoOpa3oBaHUI0 3HAHWM, BUABI JEATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHMUS U
NPUMEHEHUIO 3HAaHUN B PA3IMYHBIX YYEOHBIX CUTyalUsiX, a TaKKe B PEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBSI3aHHbIX C Ouonorued. B mnporpamme mnpenMeTHbie
pe3yIbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO npeameta «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:



c(OpMHUPOBAHHOCTh 3HAHUU O MECTE€ U pPOJIM OMOJOTUU B CUCTEME HAYYHOIO
3HAHUSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa UM HAYYHOTO MHUPOBO33PEHUS, O BKJAJIE POCCUUCKUX U 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIEHONH TPAaMOTHOCTH YEJIOBEKa
JUTSL pEIICHUS AKU3HEHHBIX 3a/1a4;

yYMEHHUE PaCKphIBaTh COACpKaHUE OMOJIOTMUYECKUX TEPMHUHOB M MOHSTHH: KU3HbD,
KJIETKA, OpraHu3M, MeTabon3M (0OMEH BEIIECTB U MPEBpAIeHUE YHEPTUU), TOMEOCTa3
(camoperysius), ypoBHEBas OpTaHW3alHs >KHUBBIX CHCTEM, CaMOBOCITPOM3BEICHUE
(penpoayKiius), HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHE WU3JaraTb OMOJIOTMYECKHE Teopun (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAs, LIEHTpaIbHas JOrMa MOJIEKYJISIpHOU Ouonorun), 3akousl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 UEHTpaxX MHOT000pa3usi U MPOUCXOKIACHUS
KyJnbTypHBIX pacTeHuit H. V. BaBunosa), onpenenars rpaHullbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJaMU HAay4YHOrO TO3HAHUS B OHMOJIOTUM: HAOIIOJCHHUE H
ONMCAHUE IKUBBIX CHUCTEM, IPOLIECCOB M SBJIEHUW, OpraHU3alus U IPOBEIACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBHDKCHHE TUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTH
MEXJy HCCIEAYEeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TIOJYYEHHBIX pE3yJbTaTOB,
HCTIOJB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUNA UM 3aKOHOB, YMEHHUE JI€JaTh BBIBOJBI Ha
OCHOBAHHH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJETATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK IPOKAPUOT M
AYKApUOT, OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BEIIECTB W MPEBpaIlCHUsI YHEPTUU B KIIETKE, POTOCUHTE3A, MIACTUYECKOTO U
HHEPreTUYecKoro OOMEHa, XEeMOCHUHTE3a, MHUTO03a, Meio3a, OIUIOAOTBOPEHUS,
Pa3MHOXEHUS, HHANBUYATHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSATh TMOJYYCHHBIE 3HAHUS [JIs1 OOBACHEHHS OMOJIOTHYECKUX
MIPOIIECCOB U SBJICHUH, JJIsl MPUHITHUS MPAKTUUECKUX PELICHUM B MOBCEIHEBHOM KU3HU
C Lenpl0 obecrieyeHHs] O€30MaCHOCTH CBOETO 3J0POBbS U 3J0POBBS OKPYKAIOIIKUX
JI0JIeH, COOTFOZICHUST HOPM IPaMOTHOTO TOBEJICHUS B OKPY>KaIOIIEeH IIPUPOJTHON Cpejie,
MMOHUMaHUE HEOOXOJMMOCTH HUCIOJIb30BAHUS JOCTIKEHUM COBPEMEHHON OHMOJOTHUU U
OMOTEXHOJIOTHI JIJISl pAIIMOHATILHOTO TPUPO/IOTIOIH30BAHUS;

YMEHHE pelniaTh 3JIEMEHTapHbIC T€HETUYECKHUE 3aJa4yl Ha MOHO- U JUTHOPUIIHOE
CKpCIllMBaHWe, CIEIJICHHOE HacCJeJOBaHWEe, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEILUBaHUsA JIJIsl IPEACKA3aHUs HACIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH TA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOIIOIATh MPaBUiIa
pu paboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTUYECKH  OIEHMBAaTh M  HMHTEPHPETUPOBATH  HHGOPMAIUIO
OMOJIOTHYECKOTO COJIEPKaHUs, BKIIOYAIOIIYIO MCEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
HMCTOYHHUKOB (CpelcTBa MaccoBOW HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpUaIb),



ATUYECKUE aCMEeKThl COBPEMEHHBIX HCCIEOBaHMNW B OWMOJIOTHMH, MEIUIMHE,
OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMoNOTHYECKYI0 MH(POPMAIIUIO W3 HECKOIBKUX MCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWUN O MECTE€ W POJM OHWOJOTHH B CHUCTEME HAYYHOTO
3HAHWUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpPA U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJ€ POCCHUUCKUX M 3apyOEKHBIX
yu€HBIX-OUOJIOTOB B pa3BUTHE OMOJOTUM, (DYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa
IUTSL PEILICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKphIBATh COJIEpKAHUE OHOJOTMUYECKUX TEPMUHOB U TOHATHUM: BHI,
MOMYJISIUsA, TEeHOMOHI, SBOJIONMUA, JBUXKYIIHE CHUIbl ((aKTOpbl) HBOJIIOLNH,
MPUCIIOCOOJICHHOCTh ~ OPTraHW3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (PaKTOPHI,
AKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYIEHThI, LEH MUTaHUs, SKOJOTHYECKas
nipaMuia, OuoreoneHos, onocdepa;

yMEHHE u3JlaraTb Ouojoruueckue teopuu (dBosronronHas teopust Y. JlapBuHa,
CUHTETUYECKAss TEOpHUs DBOJIOIMHU), 3aKOHbI U 3aKOHOMEPHOCTU (3apOIbIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHus riaBHbIX HaIlpaBJIeHW U myTeil sBomtonnu A. H.
CesepiioBa, yuyenusi o Ouocdepe B. WM. Bepnauckoro), omnpeaensrb T'paHULBI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4yHOro TMO3HAHUS B OWOJOTHUU: HAOIIOJICHUE U
OTMMCAHUE KUBBIX CHUCTEM, IPOIIECCOB W SIBJICHWUW, OpraHu3alus W IPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBHJKCHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIy HCCIENyEeMbIMU BEJIUYMHAMHU, OOBSICHEHUE TOJIYYEHHBIX PpPE3yJbTaTOB,
HCIIOJb30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUNA U 3aKOHOB, YMEHHUE JeiaTh BHIBOAbI Ha
OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCISThH CYIIECTBEHHBIC PU3HAKU CTPOCHUSI OUOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJAIMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OMOTECOIIEHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BHUJ1000pa30BaHus, MPUCIIOCOOJICHHOCTH OpraHu3MOB, NEeNCTBUS
AKOJIOTMYECKUX (DAKTOPOB HA OpPraHU3MBbl, MEPEHOCa BEIIECTB W IOTOKAa SHEPrUU B
AKOCHCTEMAX, AHTPONOTCHHBIX M3MEHEHUH B SKOCHCTEMAax CBOE MECTHOCTH,
KPYTrOBOPOTa BEIIECTB U OMOTEOXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHUE TPUMEHATHh TOJYYEHHbIE 3HAHUS IS OOBACHEHUS OHOJOTHUUYECKUX
MIPOIIECCOB U SIBJICHUH, JJISl MPUHATHS MTPAKTUUECKUX PEIICHUN B MOBCEAHEBHOM KU3HU
C 1LeNnbl0 obecrieueHHsi O€30MaCHOCTH CBOETO 3J0POBbS U 3J0POBBS OKPYNKAIOIIKUX
JoJIed, COOMIOACHUSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY’KAIOIIEH MPUPOTHON Cpere,



NOHUMaHUE HEOOXOAMMOCTH UCTIOIb30BAHUS TOCTUKEHUN COBPEMEHHOM OMOJIOTUM JIJIst
PalMOHAIIBHOTO MPUPOIOTOIB30BAHMS;

yMEHHUE peniaTh JJIeMEHTapHble OHOJIOTMYECKUE 3a/1aud, COCTaBISITh CXEMBbI
MepeHOCca BEIIECTB U YHEPTUH B IKOCHUCTeMAax (1IN MUTaAHUS);

YMEHHE BBIMOIHITH JIa0OpAaTOPHBIE U MPAaKTUYECKUE paboThl, COOMIOATh MTPaBHIIa
npu paboTe ¢ yueOHBIM U JJa0OpPaTOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTUYECKU  OIEHUBATh M  HMHTEPIPETUPOBATH  HH(POPMAIIUIO
OMOJIOTHYECKOTO COJCpKAHUS, BKIIOYAIOIIYIO MCEBIOHAYYHbIC 3HAHUS U3 Pa3IHMUHBIX
HUCTOYHUKOB (CpeACTBa MacCcOBOM HH(OpMAIMK, HAYyYHO-TIOMYJSPHBIE MaTepHabl),
paccMaTpuBaTh INI00ATBHBIE YKOJIOTUYECKUE TPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIIIEHHUIO K HUM COOCTBEHHYIO MO3UITHUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OnonornuecKky0 MH(GOPMAIIMIO W3 HECKOIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Kontpoabnbie Ilpakruueckue  (uu¢ppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
bubmuorexa [JOK
! buonorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIC CHCTEMBI U X OpPraHHU3aIUs 1 bubmmorexa HOK
P t https://m.eds00.ru/7f41c292
. bubmuoreka [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bubmuoreka [JOK
4 XK 6
VBHEASHTCIIBHOCTD JICTRH https://m.edsoo0.ru/7f41c292
5 Pa3smHOXeHUe 1 MHIUBUAYAIBHOE pa3BUTHE 5 1 bubnunoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 15 bu6mmoreka [IOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3CPBIOS BpeMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
bu6nuoreka [JOK
1
! IBOIMOUHONHAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUME U pa3BUTHE KU3HU HA 9 05 bubnmnoreka HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYKaromas cpeaa 5 1 bubmorexa HOK
P pyarotiad cpea https://m.edsoo.ru/7f41cc74
bubnnoreka IIOK
4 Coo011ecTBa 1 3KOJOTHUECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnnoreka IIOK
2
> Pesepeiioe Bpens https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoububie IIpakTuyeckue uudpoBbIe
n/n Bcero H3Y4YeHH S
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeToapl TO3HAHUSI )KUBOW TTPUPO/IBI.
[IpakTuueckas padora Ne 1
2 <<I£)Icn0nb3OBaHII;e A3JIMYHBIX METOOB 1 0.5 bubmmorexa [JOK
p A ' https://m.edso00.ru/863e6122
MIPY U3YICHUH OMOJIOTUICCKUX
O00BEKTOBY
3 buonorunueckue cucremsl, NpoOLECCHl U UX 1 bubnnoreka [JOK
H3y4yeHue https://m.eds00.ru/863e6564
XUMHYECKUN COCTaB KIeTKU. Boja n bu6mmoreka [IOK
4 1
MHUHEpaIbHBIE COIU https://m.edso00.ru/863e674e
bu6mmoreka [IOK
. 1
5 benku. CoctaB u cTpoeHue 6eIKoB https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanu3aTopsl. JJabopaTtopHas pabora Ne
6 1«13 eHI/II; KaTanHIT)qulzKoﬁ ’ 1 0.5 bubmorexa HOK
i ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMIIIa3bl WIK KaTanasbl)»
bu6mmorexa [IOK
7 I 1
Yresoset. JimHaL https://m.eds00.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 bub6nuorexa [IOK



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

I/ICTOpI/ISI 1 MCTOABI U3YUYCHUS KIICTKH.

https://m.edsoo.ru/863e6d5c¢c
bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KieTka kak 1ienocTHas KuBas CHCTEMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlabopaTopHas pabora Ne 2 «M3yuenue
PatopHai p . YA bubmuoreka [JOK
CTPOCHHUS KJIETOK PaCTCHUM, )KHBOTHBIX,
11 5 SaKTeniti 0.5 https://m.eds00.ru/863e6ff0
TPHOOB 1 DAKTCPUH O MUKPOCKOTIOM Ha https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OITHCAHUE»
bubmuorexa [JOK
12
Obwmen BemecTs Ml MeTaGoH3M https://m.edso0.ru/863e766¢
bubmuorexa [JOK
1 )] . X
3 OTOCHHTES. ACMOCHIHTES https://m.edso0.ru/863e7c98
. bubnuorexa [JOK
14
JHepreTHecKuii 0Omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJeTku. Muto3. JIlaboparopnas padota No
15 3 «HaOromenre MUTO3a B KIIETKAX 0.5 bubmmorexa [TOK
' https://m.eds00.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpernaparax»
16 buocunres 6enka. Peakuust MaTpuuHOTO bu6mmoreka [JOK
CHHTE3a https://m.edsoo0.ru/863e796e
bubmuorexa [JOK
17 T —
pamcaus — GnocwnTes oemca https://m.edso0.ru/863e796e
bu6mmorexa [IOK
18 H —
CKIICTOUREIC (HOPMBI KH3HH — BUPYCEI https://m.eds00.ru/863e7540
19 ®DopMBI Pa3MHOKEHUST OPTAHU3MOB bubmmorexa [TOK

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
bubmuoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 paborta Ne 4 «M3yueHnue cTpoeHHs 0.5 bubmorexa HOK
https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperaparax
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka 0 HACIEACTBEHHOCTH bubnuoreka [IOK
Y U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa LHOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUe
o5 JurubpuaHoe cKkpeimuBaHue. 3aKoH bubnunoreka [JOK
HE3aBUCUMOI0 HACJIEeA0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CuerniieHHOE HacleA0BaHNUE TPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yuenue
26 pe3yIbTaTOB MOHOTHOPUTHOTO U 05 bubnunorexa [JOK
JUTUOPUIHOTO CKPELIUBAHUS Y https://m.eds00.ru/863e8c60
JPO30(HIIBI HA TOTOBBIX
MHUKpOTIperiapaTax
97 I'eneruxa nona. HacnenoBanue bubmuorexa [JOK
MIPU3HAKOB, CUEIICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrenHas
08 n3MeHuuBOCTh. JlaboparopHas pabora Ne 05 bubnmoreka [JOK

6. 3yuenne MoaupUKAIIMOHHON
M3MEHYHBOCTHU, IIOCTPOCHUE

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



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

BAapUALIMOHHOTO Psifia U BApUALIMOHHON
KPUBOI

HacnencrBeHHast H3MEHUUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnunoreka [HOK
MyTanui y 1po30(UiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOTIperaparax

bubmuorexa [JOK

30 Fenetuia wenonexa ! https://m.edsogru/863e8d78
PesepBHEIil ypok. O000IICHHE 10 TEME

31 «HacnencTBeHHOCTh U U3MEHUYHBOCTh 1
OpPTaHHU3MOBY

bubmuorexa [JOK

32 Ceneuus kak HayKa 1 Ipoucce L https://m.edsogru/863e9214

33 MeTobl M JOCTUXKEHUS CEJICKIIUT 1 bubmuorexa [JOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpacib 1 bubnnorexka [JOK
MPOU3BOICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOT'PAMME



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

11 KJIACC

KosauuyecTBo 4yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka KonTpoabubie  IlpakTuueckue uu(poBbIe
n/n Bcero U3YyYeHUS
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
9 HcTopus pa3BUTHS IpECTaBICHUN 00 1 bubnuoreka [IOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muikpoosomows 1 https://m.edso0o.ru/863e9cle
[Tomymnsmus Kak dIeMEeHTapHas eIUHUIA
4 BHJA ¥ dBorOIMH. JlaboparopHas pabota 1 05 bubnnoreka [JOK
No 1 «CpaBHeHuUE BUIOB 11O https://m.eds00.ru/863e99c6
MOp(}OTOTHIeCKOMY KPUTEPHIO)
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bupo0oOpa3oBanue. JlabopatopHas pabora 1 05 bubnuoreka [IOK
No 2 «Onucanue npucrnocoOJeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ OTHOCUTEIHLHOTO
XapakTepa»
8 HampapiieHus 1 TyTH MaKpOIBOJTFOIIHH 1 bubmiorexa LIOK
https://m.edso00.ru/863e9cle
9 HeoOpaTumocTs 3BOJTIONNN 1



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

HcTopus xu3Hu Ha 3emile U METOABI €€

10
U3Y4YCHUS
11 I'mnoressl NPOUCXOKIACHUS KU3HU HA bubnuoreka [IOK
3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie Mo 3pam u bubnmoreka [JOK
epuoiam https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTETHHOTO U KUBOTHOTO MHpA. Bu6morexa [JOK
13 [IpakTuueckas padora Ne 1 <<H3§/"ICHI/IC 0.5 https://m.edsoo.ru/863ea8he
MCKOMAEMBbIX OCTAaTKOB PACTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)»
14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) E:fg:;f:;i?ﬁg 63eac2c
16 JiBuoxymue cuibl (pakTopsl) bubnuoreka [IOK
aAHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLUHU YETIOBEKa
18 UenoBeyeckue pachl U MPUPOIHBIE bubnuotexa [JOK
aJlanTaly 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O6006111eHNE TTO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emie»
20 DKOJI0rus Kak HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuotexa [JOK
(hakTophI https://m.edsoo.ru/863eafec
29 AbGuoTtndeckue daxkropsl. JJaboparopHas 05 bubnmoreka [JOK

paborta Ne 3. «Mopdoiornyeckue

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

0COOEHHOCTH PacTEeHHUI U3 Pa3HBIX MECT
oburtanusy. JlabopatopHas pabora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYyCay»

bubnmoreka [JOK
23 broTiteckite GaKTOpLl https://m.edsog ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
24 nonyssnun. [Ipaktudeckas padora Ne 2 05
«[ToacuéT MIOTHOCTH MOMYSAIUN Pa3HBIX
BUJIOB PACTCHHID
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 ngﬁfgﬁ?ﬁg 63eba6a
bubnnoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) httos://m.e dsogru 1863eba6a
OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 Dxkonoruyeckue nupamuasl. CBONMCTBA bubmmorexa [TOK
sxocucTen, CyKieccus https://m.edsoo.ru/863eb5fa
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubnnorexka [JOK
3emin https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnunorexa [JOK
ounocdepsl https://m.eds00.ru/863ebd16
32 YenoeuecTBO B Onochepe 3eminn
33 CocymiecTBoBaHHE MPUPOJIBI U bubnuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O600111€HE TEMBI

«Coo0011ecTBa ¥ DKOJIOTTUECKHE



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

CdhopMupoBaHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHHUS; O BKIIAIEC POCCHICKUX
1 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOIOTHH; (PYHKIIMOHAIBHOU

I'paMOTHOCTH Y€JIOBCKA AJId PCIICHUA )XKU3HCHHBIX 3a1a4

YMeHue packpbiBaTh CoOJIep)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHITHIM:
KU3Hb, KJIETKA, OpPraHu3M; MeTa0ou3M (OOMECH BEIIECTB M IPEBPAIICHUEC
SHEPTHUH), TOMEOCTa3 (CaMOperyJslus), YPOBHEBas OpraHU3alMs >KUBBIX
CUCTEM, CaMOBOCHpOM3BeJeHUE  (PEmpoIyKIHs),  HACIEICTBEHHOCTD,

HU3MCHYHUBOCTDb, POCT U PA3BUTHUC

YMenue wusznaratb OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
mytanuoHHasi), 3akoubl (I'. Mennens, T. Moprana, H.1. BapunoBa) u
yueHus (0 EeHTpaX MHOT000pa3us M MPOUCXOKICHUS KYJIbTYPHBIX PAaCTEHHH
H.M. BaBwioBa), omnpeaensiTh TIpaHHULbl HUX MPUMEHUMOCTH K JKUBBIM

cucreMmam

YMmenue BJIAZICTb MCTOAaMH HAYYHOI'O IIO3HAHUA B Ouosorun (Ha6J’IIOI[eHI/Ie
U OIIMCAaHUC IKHUBBIX CHCTEM, IIPOLIECCOB U HBHeHHﬁ; opraHu3anusa "
IIPOBCACHUC OHOJIOTHYECKOT0 OKCIICPUMCHTA, BBIJIBMIKCHUC THUIIOTE3bI,
BBIABJICHUC 3aBUCUMOCTH MECKAY UCCICAYEMBIMH BCJIIMYMHAMU, 00BsCHEHHE
MOJIYUYCHHBIX PE3YJIbTATOB, HMCIIOJIb30BAHHLIX HAYYHBIX HOHHTHfI, TeOpI/Iﬁ u

3aKOHOB; YMCHHUC ACJIATh BbIBOJAbI HA OCHOBAHUH ITOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMeHue BBIACIATh CYHIECTBEHHbBIE IPU3HAKY BUPYCOB, KJIIETOK MPOKAPHOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB; OCOOCHHOCTU
mporueccoB oOMEHa BELIECTB U IPEBpallleHUusi SHEpPruu B  KIETKE,
(GoTocHHTE3a, IUIACTHYECKOr0 M HIHEPreTHYecKOro OOMEHa, XEMOCHHTE3a,
MHUTO33a, Me€H03a, OIUIOJOTBOPEHUS, PA3MHOKEHUS, WHIUBUIYaIbHOIO

pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

YMeHue MpUMEHsTh MOMyYeHHbIe 3HAHUS ISl OOBSICHEHUS OMOIOTHYECKUX
MPOLIECCOB M SBJIICHUW, Il TPUHATHS TNPAKTUYECKHX PEIICHUH B
MMOBCETHEBHOM JKU3HH B IIEJIAX 00ecTieueHrsI 0€30IaCHOCTH CBOETO 3I0POBBS

U 3J0pOBbd OKPYKAIOIIHUX J'IIOI(CI‘/’I, CO6J'IIOJICHI/IH HOpM TI'paMOTHOI'O




MOBE/ICHUS B OKPYXKAIOIIECH MPUPOAHOHN Ccpefie; MOHUMaHNEe HEOOXOAUMOCTH
WCIIOJIb30BAaHUS TOCTHKEHUI COBPEMEHHOW OMOJIOTUU M OMOTEXHOJIOTUN JUIs

PaoOHAJIbHOI'O IIPUPOAOII0JIB30BaAHUA

YmMmenue peuiatb SJICMCHTAPHBLIC T'CHCTHYCCKUC 3adadud Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKp€IIMBaHHUE, CHCIINICHHOC HACIICJOBAHUE, COCTABIIATE CXCMbI
MOHOFI/I6pI/I,Z[HOFO CKp€HIMBaHHUA JIIA MpeacCKasaHusAd HacJIeaJ0BaHUA

IIPU3HAKOB y OPraHU3MOB

YMeHue BBINOMHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PadOThI, COOIIOAATH

npaBuja mpu padoTe ¢ yueOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM

10

11 KITACC

YMeHHe KpUTHUYECKH OLEHUBAaTh M HMHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTUYECKOTO COAEP)KaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3
paznuuHbiX uctouyHMKoB (CMU, HaydHO-OMyNsipHBIE MaTepuabl);
ATHUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJOTUH, MEIUIUHE,

OUOTEXHOJIOTUHA

YMeHne co3maBaTh COOCTBEHHBIE INHCHMEHHBIE M YCTHBIE COOOIICHHMS,
0000mmasi OMOJOTHYECKYI0O WH(POPMAIIMI0O W3 HECKOJIBKUX HMCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATb TTOHATHHHBIN alrmapar ouonoruu

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IeEro 00pa3oBaHMsI

ChopMupoBaHHOCTb 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpA U HAYYHOTO MHUPOBO33PEHHUS; O BKIIAJE POCCHUICKUX
1 3apyOexXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHU; (PYHKUIMOHAILHON

I'paMOTHOCTH YCJIOBCKA AJId PCHICHUS )KU3HCHHBIX 3a/1a4

YMeHue packphIBaTh COJEPKaHWE OMOJIOTHYCCKHX TCPMUHOB WM TTOHSTHIA:
BUJ, TOMYIALHUsA, TEHO(MOHH, OHBOIIOLHUA, ABWXKYIIHE CUJIBl ((HaKTOphI)
SBOJIIOIUH, MPUCTIOCOOTIEHHOCTh OpPTaHHU3MOB, BHUI000pa30BaHUE,
JKOJIOTHYECKHE  (DAKTOPBI, DKOCHCTEMa, MPOIYIEHThI, KOHCYMECHTHI,
pPEIYIEHTHI, IIeMH IHUTaHUs, SKOJOTHYecKas IHpaMuaa, OHOTeOIeHO3,

ouochepa

YMeHue wusnaratb OHOJOTHYECKHE TeOopHH (IBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpHs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactBa K.M. bapa, yepenoBanus riaBHbIX HalpaBIeHUN U
nyteit sBonmronun A.H. CeBeprioBa, yuenus o ouocdepe B.M. Bepuaackoro),

OMPCACIIAThL I'PaHUIbI UX NTPUMCHHUMOCTHU K KHUBBIM CUCTCMaM




YmMmenue BJIaZACTh MCTOJaMH HAYYHOI'O ITO3HAHUA B Ouosorun (HaGHIOI[eHI/Ie
U OIIKMCAaHUC IKHUBBIX CHCTCM, IIPOLIECCOB U ﬂBJIGHPIfI; opranu3anus "
IIPOBCACHUEC OHOJIOTHYECKOI0 OKCIICPUMCHTA, BBIIABMIXCHUEC THUIIOTE3BI,
BBISIBJICHUE 3aBUCUMOCTH MEXKAY HCCICAYEMBIMH BEJIIMYHMHaAMU, 00BsACHEHHE
MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIL30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ u

3aKOHOB; YMCHHUC ACJIaTh BBIBOJbI HA OCHOBAHUU ITOJTYYCHHBIX pCSYJIbTaTOB)

YMeHue BBIACNATh CYIIECTBEHHbIE IPU3HAKU CTPOEHMSI OUOJIOTHYECKUX
OOBEKTOB: BUJOB, MOIYJSAILUH, MPOIAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreoLIEHO30B U HKOCUCTEM; OCOOEHHOCTH IPOLIECCOB HACIEICTBEHHOMN
U3MEHUYUBOCTH, €CTECTBEHHOT O orbopa, BU1000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JCHCTBUS HKOJOTHYECKUX (PaKTOPOB Ha
OpraHu3Mbl, IIEPEHOCA BEIIECTB M II0TOKA JHEPIUM B OSKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B 3KOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa

BEILIECTB U OMOTCOXUMHUYECKUX ITUKIIOB B OMocdepe

YMeHue NPUMEHATh MOJydeHHbIe 3HaHMs AJIs OOBSICHEHUs OMOJOrMUYECKUX
IIPOLIECCOB M SIBJICHUM, I TPUHATHS INPAKTUYECKUX PEIICHUM B
[TOBCEIHEBHOM U3HU B LIEJSX 0oOecreueHus: 6€30MacHOCTH CBOETO 37J0POBbs
U 3]I0pOBbS OKPYKAIOIIMX JIIOAEH, COONIOACHUS HOPM TPaMOTHOTO
MIOBE/ICHUS B OKPY)KAIOLIEH MPUPOJHOH cpese; MOHMMaHHe He0OX0AUMOCTH
HUCIIO0JIb30BaHUA IIOCTI/DKCHI/Iﬁ COBpCMGHHOﬁ OuoJiornu AJId pallMOHAJIBHOTO

MIPUPOI0NOIB30BAHUS

VYMmenue peiaTh 3JICMCHTAPHBIC OHOJIOrYECKHUE 3aga4u, COCTaBIATh CXEMBbI

MepeHoca BeIeCTB U SHEPTUH B SKOCUCTEMAX (LIeTH MUTaHMS)

YMeHue BBINOJNHATH J1a00paTOpPHBIE U MpaKTUYeCKue padboThl, cOOMOAATh

npaBuia Mpu pabote ¢ yueOHbIM U 1a00paTOpHBIM 000pYJOBAHUEM

YMeHue KpUTHYECKH OLIEHMBaTb U WHTEPHPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJAEp)KaHUs, BKJIIOYAIOIIYI0 IICEBJIOHAyYHbIE 3HAHUS W3
pa3nuuHbIX  UcTouHuKOB (CMU, Hay4yHO-mONyJsipHBIE MaTepUabl);
paccMaTpuBaTh IIOOANBHBIE HKOJOTHYECKUE IPOOJIEMBI COBPEMEHHOCTH,

(hopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO
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YMeHue co3maBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000mmas Ouonmornyeckyro HWHGOPMAIUI0O M3 HECKOIbKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MOHSITUNHBIN arrmapar OnoJIOrun




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

buonorus xak Hayka

buonorus — nayka o »xuBod mnpupozae. Ponb Ouonoruum B QopMUpOBaHUU
COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

MeTtoapl 1O3HAHUS >KUBOM HPUPOJBI (HAOMIOIEHUE, SKCIEPUMEHT, OMHCaHue,
u3MepeHue, Kiaccudukanus, MOAETUPOBAHMUE, CTAaTHCTUYECKas o00paboTka

JTAHHBIX )

JKuBBIe CHCTEMBI U BX opraHu3anus

2.1

Xusble cucteMbl (OMocucTeMbl) Kak IpeaMeT u3zydeHus Ouosoruu. CBoMcTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU opraHuzanuu OMOCUCTEM: MOJEKYJSIPHO-TEHETUUYECKUMN, KIJIETOUYHBIH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUOBON, SKOCUCTEMHBIN, OHOChepHbIT

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

3.2

XUMHYECKHUM COCTaB KIJIETKH. XHMHUYECKHE DJIEMECHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bona wu MHUHCPAJIbHBIC BCHICCTBA. CDYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[IIep)KaHI/IC OCMOTHYECKOro Oananca

benku. CocraB u crpoeHue OenKoB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3amenumble W 3aMeHUMBIE aMUHOKHUCIOTBI. AMHMHOKHUCIIOTHBIM COCTaB.
YpOBHU CTPYKTYpBl OEIKOBON MOJIEKYJbI (IepBUYHAs, BTOPUYHAS, TPETUUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XUMHUEcKue cBoiicTBa OenkoB. buomormueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — OMonoruyeckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIN
LEeHTp, cyOcTtpaTHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Otnuuus

(bepMeHTOB OT HCOPIraHNYCCKUX KaTalIn3aTOPOB

3.3

3.4

VYrneBoabl: MOHOcCaxapuabl (IJI0K03a, pubo3a U Ae30Kkcupu0o03a), aucaxapHibl
(caxapo3a, JaKTO3a) M TIOJMCaxapuibl (Kpaxmaj, TJIMKOIeH, IeJUII003a).
buonoruueckue GyHKIUU YIIIEBOJOB.

Jlununael:  TpUIMLEPUAbI,  cTepounbl,  ¢ochomunuasl. ['mapodunabHO-
rupopoOHble cBoiicTBa. buonorndeckue Qynkuuu aunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK MCTOYHUKOB SHEPTUU

Hyxneunossie kucnotel: JJHK n PHK. Hykneotniel — MOHOMEpBI HYKJIIEHHOBBIX

kuciotr. Crpoenne u ¢ynkumu JHK. Crtpoenne u ¢ynkuuun PHK. ATO:
CTpoeHHEe U QYHKIIUU




3.5

Murtonorus — Hayka o kietke. Knerounast reopus. MeToapl H3y4eHHsI KIIETOK

3.6

3.7

Krnerka xak nenoctHas xuBas cucrema. OOlIue NpU3HAKU KIETOK: 3aMKHYTas
HapykHass MemOpana, moiekynsl JIHK kak reHermueckuii ammapar, cucTema

cuHTe3a Oelika

Tunsl kIeTOK: syKapuoTHUecKas U mpokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
npokapuoTHuyeckon  kietku. Kierounas crenka Oaktepuit. Ctpoenue
AYKapUOTHUECKOM KJIETKH. OCHOBHBIE OTIWYMUS PACTUTEIILHOW, »XUBOTHOU H

rprUOHON KIIETKH

3.8

3.9

3.10

4.1

4.2

4.3

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJIHUKC, HX
¢bynaknuu. [Tnazmatudeckas memOpana, e€ cBoiicTBa U pyHkuuu. [{uroriazma u
e€ opranouapl. OTHOMEMOpPaHHbBIE OPTaHOU Bl KJIETKU: SHIOIIa3MaTHIeCKas CETh
(BIIC), ammapar [Nompmxu, au3zocoMsbl. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, TacTuAbl. [IpoMcXokaeHue MUTOXOHAPUNA M IUIACTUI. Buibl
miactug. HemMeMOpaHHBIE OpraHOMIBI KJICTKH: PHOOCOMBI, KJIETOUHBIA IIEHTP,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkirouenust

Snpo — perynsTopHblii HeHTp kieTku. CTpoeHHe sapa: siaepHas 000i10dYKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIINIKO. XpOMOCOMI)I
TpchnopT BCIICCTB B KIICTKEC
XI/I?;HGI[G?ITGJII)HOCTI) KIICTKHU

OOmeH BemiecTB, WM MeTa0OMU3M. AccUMWIALUS (TJIACTUYECKUHA OOMEH) U
TUCCUMIIISALUS (PHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOIrO Ipoliecca
Metabonu3ma. Tumel oOMeHa BemiecTB: aBTOTPO(HBIN U rereporpodHblid. Ponb

(bCpMeHTOB B OOMEHE BCIICCTB U MPECBPAICHUN SHCPTIHUU B KIICTKE

®otocunTte3. CBeroBas u TeMHOBas (a3bl porocuHTe3a. Peakuuu poTtocunresa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HadeHHEe (OTOCHHTE3a JJIs KU3HM Ha 3eMile.
Bnusinue ycnoBuil cpenbl Ha (OTOCMHTE3 U CIIOCOOBI TOBBIINIEHUS €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemocuHTe3. XEeMOCHHTE3Upyrolue OakTepuu. 3HaueHUEe XEeMOCHHTe3a IS

JKA3HU Ha 3emie

DHepreTudecknii oOMeH B KkieTke. PaciernyieHue BelIeCTB, BBIICICHHE H
AKKyMYyJUPOBaHUE DHEPrUM B KJIETKE. OTambl JHEPreTHYECKOro oOMEeHa.
I'muxomu3. bpoxkenne u ero Buiabl. KHCITIOpOgHOE OKHCICHHE, WM KICTOYHOE

apIxaHue. DPQPEeKTUBHOCTh YHEPreTUYECKOT0 OOMeHa

4.4

Peaxniun matpuunoro cuatesa. ['enetnueckas nadopmanus u JJHK. Peanuzamms
TeHEeTHYeCKO MHpOpMauuu B KieTke. ['eHeTHUecKui KOJ M €ero CBOMCTBA.
Tpanckpunims — marpuusbiii cunre3 PHK. Tpancnsuus — 6uocunres Oenka.

KoaupoBanue amunokucior. Ponbs pubocom B OuocuHTese Oenka




4.5

Hexnerounsie ¢Gopmbl Ku3HU — BUpychl. McTopust oTkpbiTus BupycoB (/.M.
WBaHoBckuit). OCOOEHHOCTH CTPOCHHMS U SKU3HEIESTEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hn pacrteHuil, >XKMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMble
BUpycamu. Bupyc nmmyHonedunuta genoseka (BUY) — Bo3dyautens CIINda.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIMA

PasMHOXEeHME U MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounslii 1K, WIM JKA3HCHHBIM LMK KieTku. MHTEepdaza u MuTo3.
[Ipoueccel, nporekaromue B uHTepdasze. Pemnmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIM HaOOp — KapHUOTHIIL.
JIMTUIONIHBIE W TalUIOWAHBIA  XPOMOCOMHBIE  HAOOpBL.  XPOMATHUJIBI.
[[uTOSIOrNYECKUE OCHOBBI PA3MHOXKEHUS M HHIAMBUIYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — wmuto3. Cragum mwurtosa. Ilpoueccel, nmpoucxopsimue Ha

Pa3HBIX CTAAUAX MUTO3A. buomornyeckuii CMBICII MUTO3a

@®opMbl pa3MHOXKEHMsI OpraHM3MoB: Oecriosioe M 1osioBoe. Buabl Oecrnosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.
Meiio3z. Cragum Meioza. [lpomeccel, mpoucxondiiue Ha CTaausX Meiosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buosormdyeckuii CMbICT U

3HaYEeHNE MEN03a

5.4

5.5

l"ameTorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Y JKUBOTHBIX. [los10BBIE
JKeEJIEe3bl: CCMCHHUKU U SSUYHUKU. O6p330BaHI/IC N Ppa3sBUTUC ITOJIOBBIX KJICTOK —
raMmer (CrepMaro30u, SHIEKIeTKa) — CriepMaTrorenes u ooreHe3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WupuBuayanbHoe — pa3BUTHE  (OHTOreHe3).  OMOpHUOHAJIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPUOHATIBHOTO PA3BUTUS y MO3BOHOUHBIX JKUBOTHBIX:
apoOieHue, racTpynauus, opranorenes. IloctaMOpuoHansHOe pa3BuTHe. TUIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: NpsAMOe, HempsiMoe (JIMuMHO4YHOe). BiusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (aKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct um pasButne pacreHuil. OHTOT€HE3 LBETKOBOI'O PACTEHHS: CTPOCHHUE

CCMCHU, CTAIUN PA3BUTUA

HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

6.1

[Ipeamer u 3amaum reHeTuku. Mcropust pasBuTHs reHETUKHA. BKiaa poccHiickux

n 38.py6 CXKHBIX y‘{éHLIX B pPa3BUTHC T'CHCTHUKU. MeTtoapl T'€HETUKHU



6.2

(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKH, MOJIEKYJIIPHO-T€HETHYECKU ).
OCHOBHbIE TEHETUUECKHE MOHATHS. ['eHeTHuUecKasi CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacJieIOBaHUs IPU3HAKOB, ycTaHoBIeHHbIE [. Menaenem.
MonHoruOpuaHOe CKpenMBaHue. 3aKOH eIuHOoO0Opa3us THOPHUIIOB TIEPBOTO
nokosieHus. [lpaBuno gomMuHUpOBaHMS. 3aKOH pAacCIICIUICHUS MTPU3HAKOB.
I'unioresa unctorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpeniuBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHMS IMPU3HAKOB.
[luToreHeTH4YEeCKNe OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSA. AHAIH3UPYIOIICE
cKpemnBaHue.  Vcronp30BaHWE — aHANM3HUPYIOLIETO  CKPEUIMBAHUSA A

OTIpeJIeJIeHUs] TEHOTHUIa 0co0U

6.3

6.4

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuemnjieHHOMY
HaclleIoBaHUIO TeHoB. HapymieHue cuerieHus Te€HOB B pe3yjbTare
KpOCCHUHIOBepa. XPpOMOCOMHas TEOpUs HaCJIEACTBEHHOCTH. ['eHeTnyeckue
KapThl.

I'enetnka mona. XpoOMOCOMHOE OIpENENEeHUE Iona. AYTOCOMBI M IIOJIOBBIE
XpoMocoMBbl. ['oMoraMeTHsle M rereporamMeTHble opraHu3Mbl. HacnemoBanue

IIPU3HAKOB, COCIINICHHBIX C I10JIOM

HUsmenunBocTh. Buabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacJeICTBCHHAas.
Ponp  cpeapl B HEHAcHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpHUCTHKA
MOIU(DHUKAITMOHHON W3MEHYMBOCTH. BapWanMOHHBIA ps W BapHaMOHHAS
kpuBag. Hopma peaknuu npusHaka. KonudyecTBEHHbIE U KayeCTBEHHBIE

MIPpU3HAKU U UX HOpMaA pCaKINH. CaoiicTBa MO,[[H(l)HK&HHOHHOfI HU3MCHYHNBOCTHU

6.5

6.6

HacnenctBennasi, WM TreHOTUNUYECKas, W3MEHUMBOCTh. KoMOuHaTHBHAas
W3MEHUYUBOCTh. Melo3 U TOJOBOM TpoIlecC — OCHOBa KOMOMHATUBHOMN
M3MEHYMBOCTH. MyTanuoHHas u3MeHYUBOCTh. Kiaccudukanus wmyranmii:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTauuid. MyTrareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKHUX PSI0B B HACJIEACTBEHHON n3MeHunBoctu H.M.

BasuiioBa

I'enernka denmoBeka. Kapuotun wuyenoBexka. OCHOBHBIE METOIBI T'€HETHKH
4eNI0BeKa: TEHEAIOTUYECKUH, OJIM3HEIIOBBIH, LUTOTEHETUYECKNH,
OMOXMMHUYECKUN, MOJIEKYJIsIpHO-TeHeTH4ecKkuil. CoOBpeMEHHOE OIpe/eeHe
reHoTHUIIAa: MMOJITHOITCHOMHOC CEKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C
nomotnpto [I{P-ananu3a. HacnenctBenHble 3a00iieBaHMS 4ENOBEKA: T'€HHBIE
Oosie3HH, 0OJIE3HU C HACJIEACTBEHHOW MPEAPacIoioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruueckue W TeHepaTHUBHbIE MyTaluu. [IpuHIUOBI 310pOBOTO
O6p333 KU3HH, JTHArHOCTHUKH, HpO(bI/IJ'IaKTI/IKI/I 1 JICUCHHUSI TI'CHETHUYCCKUX

0oJIe3HEH. MeauKo-reHeTHUEeCKOe KOHCYJIbTHUPOBAHUC. 3HadeHUe MEIUITMHCKON



TCHCTUKU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUYICCKHX 3a001€BaHNN YEI0OBEKA

Cenexnust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

1.2

Cenekiusi Kak Hayka M TPOIECC. 3apPOXKICHUE CEICKUUH U JOMECTHKALIUS.
VYuyenne H.M. BaBunoBa o0 1eHTpax MPOMCXOXKACHHS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbI MpOUCX0XKIeHUs JOMAIIHUX XKUBOTHBIX. CopT,
opoJa, MITaMM

CoBpeMeHHbBIE METOJBI CEeNeKIIMU. MacCOBbI M WHAMBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHuM U KUBOTHBIX. OleHKa 3KcTepbepa. biamszkoponacTBeHHOE
ckpemuBanue — WHOpuaMHT. Ymcras yimHus. CKpelMBaHWE YHUCTHIX IJTUHUH.
I'ereposuc, nnu rubpunnas cuna. HepoacrBeHHoe ckpeuiBaHue — ayTOPUIMHT.
Otnanéunas rubpunuzanus u e€ ycnexu. VckyccTBeHHBI MyTareHes H
MOJyYCHUE TOJMIUVIONAOB. JOCTMIKEHUS CENeKIMU PACTECHHM, >KHUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHonoruss kak oOTpaciib MNPOU3BOJACTBA. [ €HHas WHXEHEpUs. ITarlbl
co3nanusi pekomOuHanTHoW JIHK um TpaHcreHHsix opranu3MoB. Kiertounas
nHxkeHepus.  Kierounble  KyiabTypbl. MMHKPOKIOHAIIBHOE  Pa3MHOXKEHHUE
pacrenuii. KinoHupoBaHue BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3MCTBEHHBIX
OpPraHu3MOB. DKOJIOTMYECKHE U ATHuYeckue mpobinembl. MO — renermyecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHU3Mbl

11 KITACC

Kon

11

1.2

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DBONIOIMOHHAsT OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Bomtonuu.  llameoHTonoruueckue: — MOCIENOBATENbHOCTD
MOSIBJICHUS] BHUJOB B TaJICOHTOJOTMUYECKOW JIETONHCH, MEpeXOoaHble (OPMBI.
buoreorpaguueckue: cxoactBo u paziauuue ¢ayH U (QIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIIOTHYECKHE: CXO/JCTBA U pa3iInyus SMOPHOHOB pa3HBIX BUI0B
M03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pPYAMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHYECKHE: CXO/CTBO
MEXaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX IyTeH y BCeX

OpraHnu3MoB

OpomononHass teopus Y. JlapunHa. IIpeanocbulkn  BO3HMKHOBEHUS
JTapBUHU3MA. J[BHKyIIMe CHIIBI 3BOJIONMM BHIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NPU OTPAHUYEHHOCTH PECYpPCOB, HEONpPEAEIEHHAs N3MEHYUBOCTD,

60opb0a 3a CcylIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)




1.3

14

Cunrernueckass Teopust 3Boionuu  (CTD) U OCHOBHbIE €€ TOJOKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOTIONUN

JIBuwokymue cuiibl ((pakTopbl) SBOJIOLUMU BHIOB B Npupoje. MyTanuoHHbBIN
nporecc U KOMOMHATHBHAS M3MEHYMBOCTb. [lomynsiimoHHBIE BOJHBI U Jpeiid
reHoB. M3omsanust u murpanus. EcrecTBeHHbI 0TOOp — Hampasistonmii pakTop
sBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yiapTaT 3Bojronuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U HANOAIANTALINH.

Bun u BunoobpazoBanue. Kpurepuu Buaa. OcHoBHbIE (HOPMBI BUI000Opa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIUHN: q)HJ'IeTI/IquKaH, JAUBCPICHTHAs,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BosIOLUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4Hble TMPEACTABICHUS O 3apOKICHUM JKU3HHU. HaydyHble THIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHe3 W MaHCIepMHs. XUMHUYecKas
SBOMIONHUSA. ODKCHEPUMEHTAIBHOE TOATBEPKICHUE XHUMUYECKOW HBOJIIOIUH.
Hauanpabie »Tanmel Ouosormueckoi »Bonronuu. ['unoreza PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXUBBIX OPraHu3MOB

2.2

Pa3Butne xu3Hu Ha 3emiie mo spaM u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. [lameo3olickas »pa u €€ mnepuoabl: KeMOPUHCKUH,
OPJIOBUKCKHW, CWJIYPUUCKHUM, JEBOHCKUW, KaMEHHOYTOJIbHBIM, MEPMCKHIA.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »spa ®W €€ TepuoAbl:  MAJCOT€HOBBIA,  HEOTCHOBBIM,
AHTPOIOTEHOBBIN. XapaKTEPUCTUKA KIUMaTa U TE0JIOTUYECKUX IPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUYU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl y
pacTeHMi M JKUBOTHBIX. [losiBI€HME, pacUBET M BBIMUpPAHHE TPYII KUBBIX

OpraHu3MoOB

2.3

Cucrema OpPraH”u4eCKOro MuHpa KaK OTpaXCHUC 3SBOJIIOLUH. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBoIOIUS yeloBeKa. AHTPONOJIOTUsSl Kak Hayka. Pa3BuTue mpeincTaBieHHH o
IIPOUCXOXACHUN 4YesloBeka. MeTtoapl M3ydeHus aHTponoreHesa. CxonactBa M
pa3nnuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKa.

JiBmxyue cuibl ((hakTopsl) aHTpororeHesa. HacnencTBeHHast H3MEHYMBOCTD U
ecTecTBeHHbI 0TOOp. OOlIecTBeHHBIN 00pa3 JKU3HHM, W3TOTOBJIEHHE OpPYAM

TpYAa, MBIIIIJICHUE, peYb




2.5

2.6

OCHOBHBIE CTaqUU U BETBHU HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeroBek
yMenbid, YenmoBek mnpsMoxoasuui, YenoBek HeaHIepTalbCKuid, YenoBek
pa3ymHbIid. HaxoIku MCKOMAaeMBIX OCTAHKOB, BpEMs CYIIIECTBOBAaHHUS, O0JIACTh

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

Yenoeueckue pacbl. OCHOBHBIE OOJIBbIINE PACHL: €BPONEOHIHAs (eBpa3uiickas),
HErpo-aBCTPaJIOUIHAS (3xBaTOpHAJIbHASA), MOHTI'OJIOUIHAS (asmarcko-
amMepHuKaHcKast). YepTbl IpUCIOCOOIEHHOCTH MPEACTaBUTENCH YeI0BEeUYeCKUX pac

K YCIIOBHSIM CyLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

3.1

3.2

3.3

3.4

OpranusMsbl 1 OKpyXKarouias cpeaa

Okosiorusi Kak Hayka. 3ajaud M pas/ienbl SKOJOTHMH. MeToJbl 3KOIOTMYEeCKUX
UCCIIeIOBaHUN. DKoJornyeckoe MupoBo33peHue. Cpebl OOUTaHUS OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPIraHU3MCHHAA

Okonoruueckue  (dakrtopel. Kiaccupukanus  sKonoruyeckux — (pakTopos:
abuoTuveckre, OMOTHYECKHE W aHTPOINOTCHHBIE. JICHCTBHE HKOJIOTHYSCKUX

(hakTOpOB HA OPTaHU3MBI

AOunotndeckue (GakToOpbl: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEpPHOAN3M.
[Ipucniocobnennss OpraHu3MOB K  JICHCTBHIO aOMOTHYECKHX  (AaKTOPOB.

buonornueckue PUTMBI

buotnueckue Qaxtopsl. Buabl OMOTHYECKHX B3aMMOJCHCTBUI: KOHKYpPEHIIUS,
XUIIHUYECTBO, TApa3uTU3M, MYTyallu3M, KOMMEHCAIN3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCalIW3M, HelTpanu3Mm. 3HaueHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6IIICCTBaX

3.5

4.1

4.2

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU MOIMYJISALUH. OcHoBHBIC IIoKa3aTCin
MMOomyJiauu: 4YUCICHHOCTb, IMJIOTHOCTL, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

MUrpamnus. Z[I/IHaMI/IKa YHUCJIICHHOCTHU IMOMYJISIIUA 1 eé peryisusa
COO6H.I€CTB3 1 3KOJOTMYCCKUC CUCTEMbI

CooOmiectBo opraHuzmMoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHJIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muieBas). Bunabl-nomunantel. CBs3u B

OHoIIEHO3€E

Okonorndyeckue cucrtemsl (dkocuctembl). llonstue 00 sKkocucreme U
ouoreoreHo3e. DYHKIMOHAIbHbBIE KOMIIOHEHTBI SKOCHUCTEMBI: IPOJYIIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB 1 MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (mumieBble) YpOBHM OKocucTeMbl. [lumieBble 1enu u ceTH.

OcCHOBHBIC IIOKa3aTeIN AKOCUCTEMABI: 6I/IOMaCCEl, MpoaYyKIHA. OKOJIOTUYECKHE




4.3

NUPaMUbLl: TPOAYKIMM, YHCICHHOCTH, Ouomaccel. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAMOPETYJISAIMS, pa3Butue. CyKieccus

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P M pPeK. DKOCUCTEMA XBOMHOIO WIIU
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOreHHbIE 9KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOo3KOoCHCTEMBI.
buonorudeckoe u X03sHUCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpazue kak ¢akrtop ycToWuuBocTH 3KocucTeM. CoxpaHeHue

OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie

4.4

4.5

Yuenue B.M. Bepnanckoro o Ouocdepe. ['panuibel, coctaB U CTPYKTypa
ounocdepsl. XKuBoe BemectBo U ero ¢GyHKIH. OcoOEHHOCTH OUOChEphl Kak
robansHOM 3KOcHcTeMbl. J[MHaMuYeckoe paBHOBeCME U OOpaTHas CBSI3b B
ounoctepe. KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE ITHKJIBI DJIEMEHTOB

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

YenoseyecTBO B Onocdepe 3emin. AHTPONOTCHHbIE M3MEHEHHsS B Ouocdepe.
['mo6anpHBIC YKOJIOTHYECKUE TIPOOIIEMBI.
OcHOBa palMOHAIBLHOTO  YNPABICHHS NPUPOIAHBIMH pecypcaMH U HX

UCIoJib30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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