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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETUYECKYI0 OCHOBY JUIS
ompeneneHusl MOAXOAOB K (OPMHUPOBAHMIO COACpKAHUA Y4yeOHOro IMpeaMeTa
«buonorus»  cocraBwiM:  KoHuentyaidbHele — nonoxenus ~PIrOC  COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COAepXKaHUs, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHUMN K
YPOBHIO TOJTOTOBKM BBIITYCKHUKOB, IOJOKEHUS OO0 OOMIMX IENsIX M MNPUHIHUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEAHEro oOIero oopa3oBaHUs
B Poccuiickoit deaeparuu, a Takxke MOJOKEHUS O crierudrke OMoJIoTHH, €€ 3HaUYeHUU
B TIO3HAHUU >KMBOW TMPUPOABI U OOECHEYEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEAEIIEHbBl OCHOBHBIE (DYHKIIHMH
IIPOrpaMMbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mno Guosoruu Ja€T MpeACTaBlIEHUWE O LENsIX, 00 o0miel crpareruu
oOy4eHHMs, BOCIIMTAHUSA W Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU Y4YEOHOro MpeameTa
«buonorusy, ompenenser o00sA3aTeNIbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacnpeneineHue 1o pasjernaM U TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTENbHOCTD
U3Y4YeHUs1 y4yeOHOro Marepuaia ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX
CBs3€M, JIOTMKM  OOpa30BaTEeIbHOTO  MPOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEH
o0yyarommxcs.

B nporpamme mo OMOJIOrMM TakX e yYWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U TNPEAMETHBIM  pe3yJibTaraM OOyYeHHs B
(hOopMHUPOBAaHUHM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBLHON ACATEIbHOCTH/YUeOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme mno Ouonoruu (10-11 kiaccel, 0a30BBI YpPOBEHb) peaiv30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3YYEHUM OuoOJOruM, Onaromaps uyeMy B Hel
MPOCMATPUBACTCS]  HANpPABJICHHOCTb HA  pa3BUTHUE  3HAHWM, CBS3aHHBIX C
(GbOopMHPOBaHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX OpHUEHTALUN
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, PEACTaBICHUI O 3J0pOBOM 00Opase KU3HU U
OCEpeXHBIM OTHOIIICHHUEM K OKpYyKarouied npupogHoit cpene. Iloatomy Hapsgy c
U3y4eHUEM OOLIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOEHUU >KUBBIX CUCTEM
Pa3HOIO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOLECCOB B MIPOrpamme
no OWOJIOTMM yAEJIEHO BHHUMAaHHE WCIOJIb30BAHUIO TIOJIYYEHHBIX 3HAHUM B
MOBCEHEBHOM >KM3HU JJI PELICHUs MPUKIAIHBIX 33/1a4, B TOM 4Yucie: Npo(UIaKTUKU
HACJIEJICTBEHHBIX 3a00JIEBaHUI YeIOBEKa, MEAMKO-TEHETHUECKOTO KOHCYJIbTUPOBAHUS,
00OCHOBaHUS SKOJOTUYECKH 11€JIecO00pa3HOro MOBEACHUS B OKPYKAIOIIEeH MPUPOIHOIM
Cpele, aHaau3a BIMSHHUS XO3SMCTBEHHON JAESITENbHOCTH YEJIOBEKAa HA COCTOSIHHE
NPUPOAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHWE BHUMAHUA K MPUKIATHON
HaINpaBJIEHHOCTU yuyeOHOro mnpeamera «buosorus» MPOJUKTOBAHO HEOOXOJIUMOCTHIO
oOecrieueHus YCIOBUW HJisi pELIEHUS OJIHOM M3 aKTyaJIbHbIX 3a/ad IIKOJbHOTO
Ouonoruueckoro  obpazoBaHus, KOTopas  mpeamnoiaraeT  (GOpMHpOBaHHE Y



oOydaromuxcst  CIIOCOOHOCTH  aJanTUPOBAThCSl K U3MEHEHUSM  JAMHAMUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHPA.

buonorust Ha ypoBHE cpeaHero o6imiero oOpa3oBaHHUS 3aHUMAET Ba)XKHOE MECTO.
Ona obOecrneurBaeT (GOpMHUPOBAHUE y OOYYAIOMIMXCA TMPEACTABICHUNH O HAyYHOU
KapTUHE MUPA, pacIIUpsieT U 0000IIaeT 3HaAHUS O >KMBOU MPUPOJE, €€ OTINYUTEIbHBIX
MIPU3HAKaxX — YPOBHEBOM OpraHM3allid W 3BOJIOLHH, CO3MAET YCIOBUS JUJIS: IMO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, (GOPMHUPOBAHUS (PYHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB
3I0pOBOro M 0€30MmacHOro odpasa KU3HH, IKOJIOTHYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJE U YETOBEKY.

Bonbioe 3HaueHre OWONOTHST UMEET TakKXKe JUIsl PEUICHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CPEAHEro oOluiero oOpa3oBaHUsl, COIUATU3ANMNN 00YUYaIOIINXCS.
N3yuyenue Ononorun odecrnieynBaeT ycioBUsA A1 (OPMHUPOBAHUS HUHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTErpaldyd OMOJIOTHYECKUX 3HAHUW C TMPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX MPEAMETOB, B YACTHOCTU, (PU3UKH, XUMUU U reorpaduu. Hazpanubie
MOJIOKEHUSI O MpPEJAHA3HAYEHUH y4eOHOro mnpeamera «bHONOTrHs) COCTaBHIA OCHOBY
IUIsL  ONpENENeHUs] MOAXOJOB K OTOOpY M CTPYKTYPUPOBAHHUIO €ro CoJepKaHus,
MPEJICTaBICHHOIO B IpOrpaMMme Mo OHOJIOTHH.

Ot6op conepxkanusi ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3UIMI KYJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUHU C KOTOPBIM
oOyuJaroluecs: JOJDKHBI OCBOWTH 3HAHWA W YMEHHUA, 3HAYMMbIE s (OPMHUPOBAHUSA
oOuieil KylbTypbl, OMpenessSIonIe aJeKBaTHOE MOBEACHUE YEJIOBEKAa B OKpY’KarolleH
NPUPOIHON cpele, BOCTPEOOBAHHbIE B MOBCEAHEBHOM JKU3HM U TPAKTUYECKOU
nestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM 3aHUMAIOT AJIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>)KaT OCHOBOW 1Jisi (DOPMHUPOBAHMSI MPEACTABICHUN O
COBPEMEHHOW €CTEeCTBEHHO-HAyYHOW KapTWHE MHpa M LEHHOCTHBIX OpPUEHTAIUSIX
JUYHOCTHU, CIIOCOOCTBYIONIUX TYMaHU3AINH OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COACPKAHUS yIeOHOTO MaTepraia B MporpaMMe 1Mo OMOJIOTHH
OCYUIECTBJIEHO C YYETOM NPUOPUTETHOTO 3HAYECHMS] 3HAHUM 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSIX JKHMBOW TMPUPOJABI, O €€ YpPOBHEBOW OpraHu3alud M SBOJIOIUU. B
COOTBETCTBUM C O3TUM B CTPYKType YyuyeOHoro mnpeamera «buosiorus» BbIIEIEHbI
ClenyIonme cojiepkarenpuble TuHuU: «buomorns kak Hayka. MeTombl HaydHOTO
no3HaHus», «KneTka kak Oumosiormueckas cuctemay, «OpraHu3M Kak OHOJIOTHYecKas
cucteMa», «CucreMa M MHOroo0Opasue OpPraHMYEeCKOro MHUpay, «IBOIIOLUSA KUBOM
OPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Llenp wu3yueHuss yueOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE OOYYAIOIIUMHUCSA 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHU3aliu
’KUBBIX CUCTEM PA3HOTO paHTra U MPHOOPETEHUE YMEHUI HCIIONb30BaTh ATH 3HAHUS IS



IPaMOTHBIX JIEWCTBHUIA B OTHOIIIEHUU OOBEKTOB KUBOW IPUPOIBI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX IpO0IeM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buosnorus» wHa 0azoBom
ypOBHE 00€CTeunBaETCs PEIICHUEM CISAYIOIINX 3a/1ay:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUN 0 OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHJIaX, CIYXalluX OCHOBOW Jif
dbopMUpOBaHUS TPEICTAaBICHUM O €CTeCTBEHHO-HAy4YHON KapTWHE MHpa, O METOoJaX
HAyYHOT'O T[IO3HAHMS, CTPOCHUHU, MHOTOOOpa3uM MU OCOOCHHOCTAX MKUBBIX CHCTEM
pPa3HOTO  ypOBHS  OpraHU3allM, BBIJAIOIIUXCS  OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre Yy OOyYaOMIMXCS TIO03HABATEIbHBIX, HHTCIUICKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHATM3a IAHHBIX O MYTAX Pa3BUTHs B OMOJIOTHUU
HAyYHBIX B3IJISZIOB, MJIEH U MOJXOJOB K M3YyYEHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allvy;

CTaHOBJICHHE Y 00yYaIOIIUXCs 00IIel KyJIbTypbl, (PYHKIIMOHAIEHON IPAMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh W OIICHUBATH SIBJICHUS OKPYKAIOMIETO MHpa >XKUBOU
MIPUPOILI HA OCHOBAHWH 3HAHWU U OTIBITA, TIOJYYCHHBIX MPU N3YUCHUN OMOJIOTHH;

dbopMmupoBaHne |y  OOydalOIMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JEATETLHOCTH YEJIOBEKa, pa3BUTHU
COBPEMCHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA;

BOCIIUTAHUE YOSKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOMIOMEHUS ATHUYSCKHUX
HOPM TIPHU TIPOBEICHUH OMOJIOTHUYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWM [l TIOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIBTYPHI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHMM B TMOBCEAHEBHOM >KM3HU IS
OLICHKHU TIOCJIEACTBUM CBOEU AEATENBHOCTH MO OTHOLIEHHUIO K OKPYXKAKOILIECH Cpexe,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME M COOJIOJEHHE Mep NPOPUIAKTUKU
3a00s1eBaHUM.

B cucreme cpemgnero oOmiero obpasoBanus «buosorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBISCTCS O0O0S3aTCIbHBIM yYEeOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB
npeaMeTHoOU obsactu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlnst u3yueHust Ouosioruv Ha 0a30BOM ypPOBHE CpEIHETO OOIIero oOpa3oBaHUS
otBoaAMUTCS 68 "yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
4ac B HEJIETIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamu, ¢puinocoduei, ITUKOM, 3CTeTUKONU 1 mpaBoM. Poib
Oouonorud B GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS KUBOW MPUPOJLI (HAOMIOJEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccudukaiys, MoieIMpOBaHUe, CTaTUCTHYECKasi 00paboTKa TaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon nu @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTOo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

[Ipaktuueckas padota Ne 1. «/crnonap30BaHNne pa3IMUHBIX METOJIOB MPU U3YUECHUU
OMOJOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus Ouosoruu. Otiauuue
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM W HX pa3HOOOpa3we. YPOBHHM OpraHU3AINH OHMOCHCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISLMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKU ), OMOC(hEPHBI.

JdemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBbIE MPU3HAKUA >KU3HU», «YPOBHU OpraHU3aluu
YKABOU IIPUPOIBI».

O6opynoBanue: mozaesb MmoJiekybl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUM COCTaB KJIETKH. XUMHYECKHME DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boa 1 MuHEpanbHbIE BELIECTBA.

OyHKIIMM BOJBl W MHUHEpPaJIbHBIX BELIECTB B KieTke. llogmepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB U cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHuMble W 3aMEHHUMbIE AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI O€TTKOBOM MOJIEKYJbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS W YETBEPTUIHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeKoB. bruomornueckne GyHKIIUNA OSITKOB.

depMeHThl — OuoJornyeckue Karaauszaropbl. CTpoeHue (QepmeHTa: aKTHUBHBIM
HeHTp, cyocrpatHas crneunduunocts. Kobepmentsl. Butamunbl. Otauuus ¢GepMeHTOB
OT HEOPTaHWYECKUX KaTaJnu3aTOPOB.



VYrneBoabl: MOoHOcaxapuabl (TIIOKO3a, prubo3a W Je30Kcupu003a), Iucaxapuabl
(caxaposa, JlakTo3a) W  MoJUcaxapuibl  (KpaxMall, TJIMKOT€H, LEJUII0JI03a).
buonoruueckue QyHKIIUU YTIIEBOOB.

Jlumuasl:  Tpurmmuepuasl,  dochonunuabl,  cTrepouasl. [ 'mapoduiibHO-
ruipodoOHbIe cBOMCTBA. buonorndeckue ¢yHkuuu aunuaoB. CpaBHEHHE YIIJIEBOJIOB,
OCJIKOB W JIUTIUO0B KaK KICTOYHUKOB SHEPTHH.

Hyxnennoseie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bugst PHK. AT®:
CTpO€HHE U (QYHKIIHH.

[uronoruss — Hayka o kieTke. KietouHas Teopusi — MpuUMeEp B3aUMOJCHUCTBUS
uaen U (pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUS KICTKHU.

Krnerka kak nenoctHasd xuBasg cucteMa. OOmyMe NpHU3HAKH KIETOK: 3aMKHYyTas
HapykHas MeMOpaHa, mosiekysbl JJHK kak reHetudeckuil ammapar, cUCTEMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapHOTUYECKass U MpokapuoTuueckass. OCOOEHHOCTHU CTPOEHUS
MpoKapuoTUYecKou KiaeTku. Kierounas crenka 0akrtepuil. CTpoeHHE SyKapuOTUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, WX
¢bynkuuu. Ilnazmarnyeckas memOpaHna, €€ cBoiictBa u (ynknuu. l{urorazma u e€
opranousipl. OnHoMeMmOpanHble opraHouabl kietku: OJIIC, ammapar ['onbmxku,
IM30cOMBbI.  [loMyaBTOHOMHBIE ~OpPraHOMABI KIETKH: MHUTOXOHAPHUH, ILJIACTHJBI.
[Ipoucxoxknenne MUTOXOHApUA W Tiactun. Buasl tutactun. HememOpannbie
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJICTOYHBIA IEHTpP, IEHTPUOJIU, PECHUYKH, KTyTHKH.
@yHKIUHA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — peryasTopHbli LeHTp kieTku. CTpoeHue dnpa: sjiepHas 000JIOUKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeniesieHue XMMHUYECKUX JJIEMEHTOB B HEXHBOW IPUPOLEY,
«PacripeeneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxemsl: «llepmonuueckass TabnmUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKyybl BOAbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYNbl Oenkay,
«Ctpoenue Qepmenta», «Hykneunossie kucinorel. JHK», «Ctpoenue MosexyJibl
AT®», «CrpoeHue 3yKapHOTHYECKOM KIETKW», «CTpOEHHE KUBOTHOW KIIETKW,
«CtpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe NPOKAPUOTUUYECKON  KIETKHY,
«CtpoeHue saqpa KIEeTKn», « Y IeBOAbD, «JIMIuabD.



ObopynoBaHue: CBETOBOM  MHKPOCKON, OOOpyIOBaHHE ISl MPOBEACHUS
HaOJIOJICHUI, HM3MEpPEHMM, HSKCIEPUMEHTOB, MHKpOMNpenaparsl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 1. «M3yueHue KaTadIUTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

Jlaboparopnas padota Ne 2. «M3yueHne CTpOCHUS KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpPENapaTax U UX OMUCAHUE.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeH BellecTB, WM MeTaboNM3M. AcCUMWIAIUS (TJIACTUUYECKUN OOMEH) H
TUCCUMWISIIUS  (PHEPTETUYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOrO TMpoliecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPIHMM B TMOHUMaHUU
MeTaboIu3Ma.

Tunel oOMeHa BeliecTB: aBTOTpOQHBIN U rerepoTpodHbiii. Pons gepmeHTOB B
oOMeHe BEIleCTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBast u TeMHoBasi (a3l porocuntesa. Peaknuu orocuHTesa.
OddexTuBHOCTHL (hoTOCHHTE3a. 3HAaUeHHE (POTOCUHTE3A JJIs )KU3HU Ha 3emie. Biusuue
yCIOBUM cpelibl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHHUS] €Tr0 MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHUU.

XeMmocuHTe3. XEMOCUHTE3UPYIIIUe OakTepuu. 3HAYCHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii 0oOMeH B KJeTke. PaciiemyieHue BeIIECTB, BBIJCICHHE U
AKKyMYJUPOBAHHE SHEPTHUM B KIETKE. DTambl SHEPreTUYecKoro ooOmeHa. [mkomnms.
bpoxenne wu ero Buabsl. KucinopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb IHEPTETUUECKOT0 OOMEHA.

Peakuuu matpuuynoro cuntesa. ['enernueckas unpopmanusa u JJHK. Peanuzanus
reHeTH4ecko uHpopMmaruu B KJIeTKe. [eHeTWYecKuid KOA U €ro CBOICTBA.
Tpanckpunimus — marpuunsiii cuate3 PHK. Tpancnsnus — 6uocunte3 Oenka. DTarbl
Tpancismu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitTus Bupycos (/. W.
NBanosckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IHMKiIa BUpycoB. bakrepuodaru.
bosie3nn pacTeHnil, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBbIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bo3Oyautens CITM/la. OOpaTHas TpaHCKpHUIIIINS,
peBepTasza u uHrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. . Banosckui, K. A. Tumupsses.

Tabmuubr u  cxembl: «Tumbl muTaHus», «Metabomusm», «MHUTOXOHIPUSIY,
«Ouepretnueckuii obmen», «Xmopormacty, «®DotocuHTe3», «Crpoenme JIHK»,
«CtpoeHue U (yHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «l'eHeTHYeCKHil Koy,



«Bupycs», «bakrepuodarn», «CtpoeHue u >ku3HeHHbIM 1uka Bupyca CIIN/a,
Oakrepuodaray, «Pemmkarus JTHK.

ObopynoBanue: Monaenu-ammukanuu «Yasoeane JIHK wu  Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounplii MUK, WM OJKW3HCHHBIM IUKI KiIeTKH. HMHTepdasza u MuTo3.
[Iporueccel, mpoTekatonue B uHTepdasze. Permnmukanus — peakius MAaTpUIHOTO CHHTE3a
JHK. CtpoeHue xpomMocoM. XPOMOCOMHBIM Ha0op — KapuoTuil. JurniaouaHeii u
raruiouJHBIM  XpOMOCOMHBIE  HaOopbl. XpomaTuibl. LluTonoruuyeckue OCHOBBI
Pa3MHOXXEHUS U UHJIUBUAYAIBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knetku — Muto3. Ctaauu muto3a. IIpoueccsl, mpoucxoasiyue Ha pa3HbIX
CTagusIX MHUTO3a. BHOIOrnueckuii CMBIC MUTO3A.

[Iporpammupyemast rubesb KJIETKU — aromnTo3.

@®opmbl pa3MHOXKEHHS OpraHu3MoB: Oecrnojioe M mojoBoe. Buasl OGecnosoro
Pa3MHOXEHUsS:  JIJICHWE HaJABOE, [OYKOBAHME OJHO- H  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BETE€TATUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KJIOHHPOBAaHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUJIS CEJICKIINU.

[TooBO€E pa3MHOKEHHUE, €T0 OTIIMYHS OT OECIIONOTO.

Meiio3. Cragum wMeiio3a. [Ipounecchl, NpouUCXOnsIIMEe Ha CTaAUSAX MeWo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICIT U 3HAYCHUE
Meno3a.

['amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. [lojoBbIe
KeJIe3bl: CEMEHHUKHU U sIMYHUKU. OOpa3oBaHWE M PA3BUTHUE TOJOBBIX KJIETOK — raMer
(cmepmaTo3ou, SMIEKIeTKa) — CrepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
SMUEKIETOK U criepMaTto3ouoB. Omnoaorsopenue. [laprenorenes.

WuauBuayanbHOEe  pa3BUTHE  (OHTOr€He3).  OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTanmbl IMOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
ApobneHue, racTpyiauusa, opraHoreHe3. IloctamOpuoHanbHOE pa3Butue. THIbI
MOCTAIMOPUOHAIBHOIO Pa3BUTHUS: MPSAMOE, HENpsIMOe (JTMUMHOYHOE). BiusiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butne pacteHuii. OHTOreHe3 IIBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH,
CTaJuU Pa3BUTHSL.

JdemoHcTpanuun:

Tabmuubr u  cxembl: «QDOpMBI  Pa3MHOXKEHHS OpPraHu3MoBy», «J/[BoliHOe
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PacTeHUi», «BereraTuBHOE pa3MHOKEHHE PACTEHUID,
«Jlenenue kneTku 6akrepuiny, « CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBD»,
«Kiterounsii ukiny, «Pemmkamusa JHK», «Mutosy», «Menos», «llpsamoe u Henpsimoe
pazButue», «l'ameToreHe3 y MIIEKONUTAIOMINX U 4YeJoBeKa», «(OCHOBHBIE CTaIUU
OHTOT€HE3a».



ObopynoBanue: MHKPOCKOIIL, MHUKpPOIIpenaparsl «CrnepMaTo3ou bl
MJICKOITUTAIOWIETO», «Siueknerka miiekonuTaromero», «KaprnokuHes B KieTKax
KOpEIIKa JIyKa», MarHuTHash Mojenb-anmmkanusa «Jlenenune wierkn», monens JIHK,
MojieNTb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaboparopHas pabdota Ne 3. «HaOmro/ieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlabopatopHasi pabora Ne 4. «M3yyeHue CTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mctopusi pa3BuThs reéHETUKU. Ponp nurtosioruu u
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKiiag pocCUiCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeETOoNbl TeHEeTUKH (TUOPUIOIOTUYECKUM, ITUTOTEHETUYECKUM,
MOJIEKYJISIPHO-TEHETHYECKHM). (OCHOBHBIE TE€HETHYECKHUE TMOHATHUS. [ eHeThdeckas
CHUMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPEINBAHUN.

3aKOHOMEpPHOCTM HACJIEIOBAaHMS TPU3HAKOB, yCTaHOBJIEHHble [. Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJIEHUS.
[TpaBuiio TOMHUHUPOBAHUSA. 3aKOH PACILIECIJIEHUS TPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMET.
ITonHOE M HENOIHOE TOMUHUPOBAHUE.

JquruOpuaHoe cKpeuMBaHue. 3aKOH HE3aBUCHMOIO HACJEIOBAHUS IMPU3HAKOB.
[luToreHeTuueCKMe  OCHOBBI ~ JUTHMOPUIHOTO  CKPEIIMBAHMS.  AHAIU3UPYIOLIEE
ckpemuBanue. lcnonb30BaHWE AHATUM3UPYIOLIETO CKPEUIMBAHUA Ul OIPEICIICHUS
reHOTHUIa 0cOoOu.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuersieHnst TeHOB B pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHeTHUECKNE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpEAENieHHE Ioja. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMorameTrHele U reTreporaMeTHble opraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBoCTh. BuAbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAS WM HACIEICTBEHHAS.
Ponb cpenibl B HEHACIEICTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTUKA MOAUPUKALIMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psi W BapuauuoHHas KpuBas. Hopma peakiuun
npusHaka. KoJIMUeCTBEHHBIE M KAayeCTBECHHBbIE IPU3HAKKM W HX HOPMa pPEaKIUU.
CaoiicTBa MO (DUKATMOHHOW U3MEHYUBOCTH.

HacneactBenHas, wiM TeHOTUNHUYECKas, U3MEHYMBOCTh. KomOuHaTtuBHas
U3MEHYHMBOCThb. Mel03 U MOJI0BOM MPOLIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
Myranuonnass u3MeHUMBOCTh. Kiaccugukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHbple. Yactota W mpuuMHBl MyTauuid. MyTtareHHsle  (QakTOphl.  3aKOH
TOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOM n3MeHunBocty H. M. BaBunosa.



BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJIBI T'€HETHUKH
YEeJIOBEKA: T'€HCAJOTMYCCKUl, OJM3HEIOBLIN, IMTOTCHECTUYCCKUM, OMOXMMUYCCKUM,
MOJIEKYJISIpHO-TeHeTHUeCKHl. COBPEMEHHOE OIPENIEICHUE T€HOTHIA: MTOJTHOT€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHME, B TOM uucie ¢ nomompbio [II[P-ananusa.
HacnenctBennsie  3a0oyieBaHMs ~ 4YelOBEKa: TEHHble  Ooyie3HM, OOJE3HH C
HACJIEJICTBEHHOM MPEeApacloiIoKEHHOCThI0, XpPOMOCOMHBIE Oone3Hu. ComaTuyeckue U
reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpMHIMUIBI 310poBOro o0pasa >KU3HHU,
JUArHOCTUKHM, MPOPWIAKTUKA U JIEYEHUsT TEeHEeTHYeCcKuX Ooise3Heil. Memauko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHHWE  MEIMIMHCKOW  TE€HETUKH B
MpPEeIOTBPALIEHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YellOBEKa.

JemoHcTpanuun:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®@pu3, C. C. Yersepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHME U €r0 IIUTOTeHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS M €ro IUTOTCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «lLluTonornyeckue OCHOBBI AUTHOPUIHOTO
CKpemuBaHus», «Menosy, «B3zaumonencTBue auIebHBIX TEHOBY», «l eHeThueckue
KapTbl PAacTEHUW, XUBOTHBIX M 4YeloBeKay, «l'eHeTnka moisa», «3aKOHOMEPHOCTH
HaCJIEI0BaHMsI, CUEIJIEHHOTO ¢ M0JIoM», «KaprHoTHIbl yenoBeKka U )KUBOTHBIX», « Buibl
U3MEHUYMBOCTH», «MoaudukauronHas wu3MeHYUBOCTh», «HacnenoBanue pesyc-
bakTopay, «I'eHeTuka rpynm KpoBuw», « MyTarimoHHas U3MEHUUBOCTDY.

O6opynoBanue:  Mojenu-anIuiMKanuu  «MOHOTHOpUHOE  CKpEIIUBaHUEY,
«Hemonmunoe  momuHupoBanue»,  «JuruOpumgHoe  ckpemmBanue»,  «llepexpéct
XPOMOCOM», MUKPOCKOIl W MUKporpenapaT «Jlpo3zoduna» (Hopma, mytaruu (oOpMbl
KpBUIbEB M OKPACKH Tela), repdapuii «I"opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

Jlabopatopuass pabora Ne 5. «/3ydenwe pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y IPO30(HIIBI HA TOTOBBIX MUKPOTIpETIapaTaxy.

JlaGoparopuass pabora Ne 6. «M3yuenwe moau(pUKAIMOHHON H3MEHYMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psifia U BApUALlMOHHON KPUBOI».

Jlabopatopuass pabora Ne 7. «AHamu3 MyTanuil y Apo30(HiibI HA TOTOBBIX
MHKponpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIu3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa 1 MPOLECC. 3apOKIAECHUE CEIEKINU U JOMECTUKALIUS. Y YEeHUe
H. W. BaBunoBa o meHTpax MpOUCXOXKIACHUS U MHOTO0Opa3us KyJIbTYPHBIX PAaCTECHUM.
LeHTpbl MPOUCXOKAEHUS IOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.



CoBpeMeHHbIE METOAbl CelleKIMU. MaccoBbIii M HWHIUBUAYAIbHBIA OTOOPHI B
CEJIEKUMU pacTeHHMd U KUBOTHBIX. OIlleHKa 3KcTepbepa. bBIM3KOpOaCTBEHHOE
ckpeniuBanvue — MHOpuAUHT. Yucras nmuuusa. CKpenMBaHue YMCThIX JIMHUAN. ['eTepo3uc,
wii TuOpuaHas cuia. HepoacTBeHHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MoJy4YeHue MOJUILIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorusi Kak OTpaciib NPOU3BOJACTBA. ['€HHAasT WHXKEHEpHs. OTarbl
co3nanus pexkomouHanTHou JIHK u Tpancrennbix oprannsmoB. Knetounas uHxeHepus.
Kierounble KynbTypbl. MUKpPOKIOHAJBbHOE pa3MHOXKEHUE pacTeHuil. KiloHnpoBaHue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmumslt u cxembl: KapTa «LleHTpbl TNPOUCXOXKIAEHUS U MHOrooOpasus
KyJIbTYpPHBIX pacTeHui», «llopoasl nomamHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenmity, «OtnanéHnas rubpuamuzanus», «Pabotel akagemuka M. @. HBaHoBay,
«Ilomunnongusa», «OObeKTbl  OmoTexHonorum»,  «Kierounsle  KyJapTypbl U
KJIOHUpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC IT'€HOB, XPOMOCOM.

ObopynoBaHue: MyJISKU IUIOOB M KOPHEIJIONOB IUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUIN U )KMBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENIbHBIN Y4acTOK, B
TEIUIMYHOE XO35HCTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIMOHHAA OMOJIOTHS.

[Tpenmnockuiki BO3HUKHOBEHMS SBOJIOIIMOHHON TEOpUH. DBOJIOIMOHHASI TEOPUS U
e€ mecto B Oumosiornu. BiusiHEE SBOTIONMOHHON TEOPUH HA Pa3BUTHE OWOJIOTHH H
JIPYTUX HayK.

CBuzerenscTBa  3BONONUU.  [lalleOHTONIOrMYECKHE:  MOCJIEAOBATEIBHOCTD
MOSIBJICHUS BHUJIOB B  TaJIGOHTOJIOTHYECKOM  JIETOMUCH, TeEpeXOAHble  (OPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W  pasiuyusi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  AaHAJIOTUYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX IyTeHd Yy BCexX
OpPTraHU3MOB.



OpomonnonHas teopus Y. J{apeuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHU3MA.
JIBIOKyIIME CHJIBI SBOJIIONMU BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MpU
OTPAaHUYEHHOCTH  PECYpCOB,  Heompeneia€HHas  W3MEHYUBOCTb, Oopnba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretuueckas Teopust 3BomoIud (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIOLIHH.

JBroxymue cuibl ((pakTopsl) SBOJIOUMU BHUAOB B HpUpoae. MyTalHOHHBII
npolecc 1 KOMOMHATUBHAS W3MEHYMBOCTh. [lomynsiiimoHHbIe BONHBI U Apeld reHoB.
N3osus 1 Murpanus.

EcrecTBenHbiii  oTOOp — HampaBisiomuid  (daktop  3Bodonuu.  DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh  OPraHU3MOB Kak pe3ynbTaT 3Bojonuu. Ilpumepsr
IPUCTIOCOOIEHUI y OpraHu3MoB. ApoMop(03bl U UAMO0AJaNITAI|H.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (hOpPMBI BU1000pa30BaHMUSL:
reorpauyeckoe, 3K0JOTHIECKOe.

MakposBomorusi.  DopMbl  3BOIMIOUMU:  (puIIeTHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IpoucxoxaeHne OT HeCHeUUaIUu3upoBaHHBIX IpeakoB. lIporpeccupyromas
crnenuanu3anus. AJanTuBHAs paguarus.

JdemoHcTpanuu:

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

TaGmumpl u cxeMmbl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emie», «3apObllin
MO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukcy, «DopMbl 00pbObI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOpPY», «MHOr0oOOpasue coOpToB pacteHui», «MHorooopasue mopo
KUBOTHBIX», «llomynmsuum», «MyTallMOHHAasT HW3MEHYUBOCTBHY, «ApOoMOpP(O3bI»,
«Mnmunoananramuny, «O0mas nereHepanus», «JIBrwkyiue cuiibl 3Bosonun», «Kapra-
cxema wMapuipyra mnyremectsus Y. JlapBuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOseHHOCTh OpraHu3MOBY, «I"eorpaduueckoe  BHUJI000pa30BAHUEY,
«IKOJOTUYECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKpPACKH, HaOOp
IUIOZ0OB U CceMsH, Koyuiekiusi «[Iprumepsl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX,
Monenb «OCHOBHbIE HampaBiICHUS HBOJIOLUN», O0BEMHAss Mmojenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckas kapta Mupa, KojuieKuus «PopMbl COXPaHHOCTH UCKOTIAEMbIX
KUBOTHBIX W PACTEHMID», Monenp ammmkanusa «llepekpéct XpomMocom», BIIAKHBIE
npenaparbl  «Pa3Butne HacekoMoro», «Pa3BuTue JATYIIKW», MHUKpOIpenapar
«dpozoduna» (Hopma, MyTanuu (HOpMBI KPBUIHEB U OKPACKH TeJa).

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:



JlaGoparopnass pabora Ne 1. «CpaBHeHuE BHIOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO».

Jlaboparopnas pabora Ne 2. «Omnucanue npucrnocoOJEHHOCTH OpraHu3Ma U e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHblE€ TPEICTAaBICHUS O 3apOXKACHUM KU3HH. HaydHble TrUIOTE3bI
BO3HMKHOBEHUS XKW3HU Ha 3emiie: a0MOTreHe3 W MaHCIepMus. XUMHYECKasi IBOJIFOLMS.
AOGuOTeHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
OKCIEpUMEHTAIBHOE TOATBEPXKACHUE XUMUYECKOW 5Bomonud. HadanbHble 3Tambl
ouonornueckoi sBomonuu. [unoresa PHK-mupa. ®dopmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE TMPOTOKJIETKU. llepBble KIETKM M HX HBOJIIOLUS.
®opMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emse 1mo spam H nepuonaMm. Karapxeil. Apxelickas u
npotepo3oiickas spbl. [laneosolickas spa u e€ nepuoabl: KeMOPUNUCKHI, OPJIOBUKCKUM,
CUJIypUMCKNN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIOBO.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KiIuMaTa M TEO0JOrM4ecKux mpoueccoB. OCHOBHBIE 3Taribl
HBOJIIOLIMU PACTUTEIBLHOTO U KMUBOTHOTO MHpa. ApoMop(d03bl Y paCTEHUI U )KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIIIT 5KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxeHue 3BoJouud. OCHOBHBIC
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBOJIOLMS YeJIOBEKa. AHTPOIOJIOrMsl Kak Hayka. Pa3BuThe npencTraBlIeHHN O
IIPOUCXO0KJICHUH 4YeloBeKa. Meroabl n3ydeHus: aHtponoresHeza. CXOACTBa U pa3iInyus
YeJIOBEKa M )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKa.

JIBwkymue cuibl (pakTopel) aHTpornoreHeza. HaciencrBeHHass M3BMEHYMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIEeCTBEHHbI 00pa3 >KU3HU, U3TOTOBJICHHUE OpPYIUU TpyAa,
MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaJAMM W BETBHU 3BOJIOLMHU YEJIOBEKA: aBCTpAIONUTEKH, YenoBek
yMenblid, YenoBek npsAMoxondiui, YenoBek HeaHIepTalIbCKuil, UYenoBeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBAaHMS, 00JIACTh pacHpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIITUE PaChl: €BPOIMEOUHAS (E€Bpa3HiicKas),
HErpo-aBCTpaionHasl (PKBATOpPHAIbHAS), MOHTOJOMIHAS (a3MaTCKO-aMEPUKaHCKas).
YepTbl NOPUCHOCOOJIEHHOCTH TMPEACTAaBUTENECH UYENOBEYECKUX pac K YCJIOBUSIM
cylecTBOBaHMs. ENMHCTBO yenoBevyecknx pac. Kpuruka pacusma.

JemMoHCcTpanum:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.



Tabmubl u  cxembl: «Bo3nukHoBenme CoOXHEUHOM CHCTEeMBI», «Pa3BuTHe
opraHuueckoro  mupa», «PacturenbHas — KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHas CHUCTEMa OPraHuYecKoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJCOHTOJOTMYECKUX HAXOAOK MPEAKOB COBPEMEHHOTO YEIOBEKA,
«/peBnenmme moan», «/peBHne moanm», «llepBble  COBpPEMEHHBIE OO,
«YenoBeueckue pacb».

Oo6opynoanue: mynspku «[Iporcxoxknenue denoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKAHTPOIa, HEeaHJepTalblla, KPOMAHBOHIIA), CJIENKH WU U300paKEHUS KaMEHHBIX
OpyAuii  TEepBOOBITHOTO  YeJoBeKa  (KaMHHU-YOIIEphl,  pyOumna,  ckpeoia),
reOXpOHOJIOruYecKass Ta0nuua, Kosulekuuss «@POpMbl COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «/3ydeHue HCKOMAeMbIX OCTaTKOB pAacTEHUU U
KUBOTHBIX B KOJIJICKIIUSIX).

OKcKypcHsi «DBOJIIOLMS OPraHUYecKoro Mmupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIU WIH KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYysKamoas cpejaa.

DKOJIOrMs KaK Hayka. 3aJaud M pa3lielibl 3KOJOTHMH. MeToAbl 3KOJIOTHYECKHUX
MCCJIEI0BAHMUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0oOMTaHWs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, IIOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckre  ¢akrtopel.  Kimaccudukanuss — 3KOJIOTHUECKUX  (PAaKTOPOB:
abnoTuyeckre, OMOTUYECKHE U aHTPOIOTreHHbIe. J[eficTBre 3KoIOTHYecKuX (PaKTopoB
Ha OpraHU3MBbI.

AlGuoTtnueckue (QakTopbl: CBET, TEMIeparypa, BIAXHOCTb. POTONEPUOIU3M.
[Ipucnoco6neHuns: OpraHu3MOB K JIEUCTBHIO aOMOTHYECKUX (akTopoB. brosnorndeckue
PUTMBL.

buotnueckue daktopbl. Buasl OMOTHYECKHMX B3aMMOJCUCTBUNA: KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusMm, koomepauus, MyTyallu3M,
KOMMEHCaJIu3M  (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEHUTpaIu3M.
3HaueHre OWOTHYECKUX B3aUMOJICUCTBHM JJiIsi CYIIECTBOBAaHUS OpPraHW3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MOMyJisairi. OCHOBHbBIE MTOKA3aTeNN MOMYJISLNN:
YUCJIEHHOCTD, TJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTD, PUPOCT, MUrpanus. uHamrka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PEryJIsius.

JleMmoHcTpanuu:

[Toptpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkes.



Tabmumbsr 1 cxembl: kapta «[Ipupoansie 3oubl 3emun», «Cpeabl OOUTaHUS
opranu3moBy»,  «®Dotonepuoguzmy»,  «llomymsmum»,  «3aKOHOMEPHOCTH  pOCTa
YHCIIEHHOCTHU NOMyJSiuu nHQy30pun-TyPenbkm», «[lumensie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pPACTEHHHN H3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHass padora Ne 4. «BimsHue cBeTa Ha POCT U pPa3BUTUE YEPEHKOB
KOJeycay.

[Ipaktuueckas padora No 2. «[loacu€r MIOTHOCTHM MOMYJSLUNA Pa3HBIX BHUIOB

pacTEeHUI».
Tema 4. CooO1iecTBa M IK0JIOIHYECKHE CUCTEMBbI.
CooOmecTBo oprann3mMoB — OwuoueHo3. CTpyKTypsl OHOLEHO3a: BHUAOBas,

MIPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bugasi-nomunanTel. CBsizu B OUOIIEHO3E.

Okosornueckue cuctembl  (3kocuctembl). [loHstme 00 osKocucTeMe W
ouworeorieHo3e.  DyHKIMOHATBHBIE  KOMIIOHCHTBI ~ DKOCHUCTEMBI:  TPOAYIICHTHI,
KOHCYMEHTBI, PEAYIEHTH. KpyroBopoT BEMIECTB M IOTOK JHEPTUU B DKOCUCTEME.
Tpoduueckue (mumieBbie) YpoBHU 3KocHcTeMbl. [IumieBbie nenu u cetu. OCHOBHBIE
MOKa3aTeId JKOCUCTEMbl: Omomacca, MPOAYKIUSA. ODKOJOTHYECKHE MHUPAMUJIBL:
MPOIYKIIUM, YUCICHHOCTH, Ouomacchl. (CBOWCTBAa JKOCHUCTEM: YCTONYHMBOCTb,
camoperyJisanus, pazsutue. CyKueccus.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. JKOCUCTEMA XBOMHOTO WU
ITUPOKOJTUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBI.
buonorudeckoe n X031MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycTolumBocTH dKocucteM. CoxpaHEHHUE
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIle.

Yuyenue B. W. Bepnaackoro o Owuocdepe. ['panuribl, coctaB M CTPyKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OMOchephl Kak
r100agbHOM PKOCUCTEMBI. J[nHaMuYeckoe paBHOBecHe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BeliecTB M OMOT€OXMMUYECKHE IIUKJIBI DJEMEHTOB (YIJIepoa,
a3ota). 30HATBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Omocdepe 3emian. AHTPONOTEeHHBIE W3MEHEHUsT B Ouocdepe.
I'moGanpHbIE PKOJIOTHYECKUE TTPOOIICMBL.

Cocy1iecTBoBaHMe MPUPOBI U YesoBeuecTBa. CoxpaHeHue OMopa3HoOOpa3us Kak
OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBA pallMOHAIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCTIONb30BaHue. J[ocTimkeHnst OMOIOTHU M OXpaHa MPUPO/IBI.

JemMoHCcTpanum:

IToprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.



Tabmuupr u cxembl: «lIumeBsle wnenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpupognsie cooOmiectBay, «llemn nuTaHus», «IKOJOTHYECKasT MUPAMHIIAN,
«buocepa u uenoBek», «IKocHUCTEMa HIMPOKOJIMCTBEHHOTO Jeca», «IKOCHUCTEMa
XBOMHOTO Jecay, «bHoleH03 BoToEMa», «ArpoueHo3», «lIpuMepHble aHTPOTIOTEHHbBIE
BO3JICHCTBUS Ha TMpUpPOAY», «BaxHelline WCTOYHUKH 3arps3HECHHs BO3AyXa U
IrpyHTOBBIX BOA», «llouBa — BaxkHeilmas cocTaBistomas Ouocdepb», «DakToOpbl
aerpanauuu nousy, «Ilapaukossiit 3pdexT», «DakTOphl paOaKTUBHOTO 3arpsi3HEHUS
ounocdepr», «O0mmas crpykrypa ouochepsn», «Pacrnpoctpanenue xu3Hu B orocheper,
«O30HOBBII 3kpaH Ouochepr», «KpyroBopor yriepona B 6uochepe», «Kpyroopot
a30Ta B IIPUPOIEN.

OOopynoBanue: Mojenb-amuInKanus «TunuuHele OMOLIEHO3b», TepOapuii
«PacturtenbHble CcOOOIIECTBaY, KOJUIEKIUU «buoleHo3y», «BpeauTenn BaKHEUIIMX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp», I'epOapuu U KOJUIEKUIUU PACTEHUH U KUBOTHBIX,
IIPUHAJIEKANIME K Pa3HbIM 3KOJOTWYECKMM IpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paxKeHust OXpPaHsIEMbIX BUJIOB PACTCHUI U )KUBOTHBIX.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 BUOJIOTN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

Cornacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHUS K PE3YJIbTaTaM OCBOCHHUS
OOy4alolMMHUCS ~ TPOTpaMM  CpeAHero  o0mero  o0pa3oBaHUs:  JMYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JAMYHOCTHBIX pe3yJbTaTOB OCBOCHUs mpeaMmera «buosorus»
BBIJICJICHBI CJIEAYIONIME COCTABJISIONIME: OCO3HAHUE OOYYalOUUMHUCA POCCHUICKOMN
rPaXJaHCKOM HAECHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOTIPEICIICHUIO, HAJTMYUE MOTHUBAIIMU K OOYUYEHHIO OMOJIOTHH, IIEJCHAINPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPATUIMNA pa3BUTUS OHMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTH 00YYaroUIUXCsi PyKOBOJICTBOBATHCS B CBOEH JEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MNPUCYIIUMH CHUCTEME OHOJIOTMYECKOro OoOpa3oBaHus,
HaJIMYue SKOJOTMYECKOrO IMPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIEIU U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOECHUS Ipeamera «buonorus» mocTurarorcss B
€MHCTBE Yy4yeOHOW W  BOCHHUTATEIBHOM  ACATEILHOCTH B  COOTBETCTBUM C
TPAJIUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKMUMH W JTYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TMPUHATHIMU B OOIIECTBE MpaBWIaMUd W HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOINO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHsA, PA3BUTHUSI BHYTPEHHEMN IMO3ULIMHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K
3aKOHY W MPaBOINOPAJNIKY, YEJIOBEKY TpyJa M CTaplieMy ITOKOJICHUIO, B3aUMHOTO
YBOKCHUS, OCEPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HaCJCAUI0O U TPagUIUiIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor ®Penepanuu, OpuUpoOLEe U OKPYNKaAOUIEH
cpeze.

JImaHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO mpenMera «bHOJIOTHS TOIDKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MMO3UTHUBHBIX BHYTPEHHUX yOeKIEHUH, COOTBETCTBYIOLINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBA, PACIIMPEHUE KU3HEHHOTO OIbITa
W ONbITa JEATEIBbHOCTH B TMPOILECCEe peau3alid OCHOBHBIX  HaIpaBJICHUU
BOCIIUTATEJIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;KkaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3WIMK OOYYArOMIETOCs KaK aKTHUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOSI3aHHOCTEH, YBOKCHHUE 3aKOHA U
MPaBOMNOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOUN NESITEIbHOCTH MPHU CO3JAaHUU YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOIHEHUU OUOIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEEIATh COOCTBEHHYIO TMO3HIIMIO 10 OTHOIICHHWIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBaTh B CBOUX JIEUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3sHbIMU YOCXKICHUSIMH, KYJIbTYPHBIMH ILIEHHOCTSAMH H
COLMAIIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLIECCE COBMECTHOTO BBINMOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUSI K MHEHUIO
OIIMOHEHTOB MPHU OOCYKICHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHUS;

FOTOBHOCTbh K TYMaHUTApHOW U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOM TPAXKIAHCKONW WJICHTUYHOCTH, MATPUOTHU3MA,
YBOXXEHHUSI K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH nepesa PomuHo, roproctu 3a
CBOM KpaW, CBOK PoauHy, CBOM S3BIK M KYyJbTYpYy, MNPOLLIOE MW HACTOSIIECE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHWE K MPHUPOJHOMY HACIEAUI0 M TaMSATHUKAM MPUPOJBI,
OOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHHWE W PA3BUTHE
OMONOTHUY, TTOHUMAHMS 3HAYECHHs] OMOJIOTMH B TO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uaerHas yOexXJIEHHOCTh, TOTOBHOCTh K CHyXeHHIO H 3amuTre OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM DPOJIMTEISIM, CO3JaHHI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LUEHHOCTENM CEMEWHOM U3HU B COOTBETCTBUU C TPAAULIUAMU
HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEMCTBUS JKMUBOM IPUPObI U €€ [IEHHOCTH;



TOTOBHOCTb K CaMOBBIP&KEHHMIO B pPa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usunyeckoro BocnuUTaHMA, (GOPMUPOBAHUA KYJBTYPbI 3A0POBbA H
3MOLMOHAJIBHOIO0 0/1aroNOJyYHus:

NOHMMaHUE W peaju3alus 310pOBOT0 M 0e30macHoro odpasa KHU3HM (30pOBOE
NUTaHUe, COONIOICHNE TUTHEHUYECKUX MPaBHJI M HOPM, COANaHCHPOBAHHBIN PEXUM
3aHATUN W OTIbIXa, PETyJsipHas Gu3ndecKasi aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PHU3MUECKOMY U IICUXUYECKOMY
310pPOBBIO;

NOHMMaHUE LEHHOCTU MPaBWJI MHAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30I1acHOrO
ITIOBEJICHUS B CUTYALHSIX, YTPOKAIOIKX 30POBBIO U )KU3HH JIFOAEH;

OCO3HaHWE TMOCIEACTBUA M HENPUATUS BPEAHBIX NpPHUBBIYEK (yHOTpeOJICeHUS
aJIKOTO0JIs, HAPKOTHUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTb K AKTUBHOW [JEATEIIBHOCTH TEXHOJOTHMYECKOM M  COLMAIbHOMN
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBAaTh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpeC K pa3iauuHbiM cdepaM NpodhecCHOHATBHOM AESTeTbHOCTH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHbIC TUUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K OOPAa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTKEHUU
BCEH JKU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTMYECKHU 1EIeCO00pa3HOE OTHOLIEHUE K MPUPOAE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBILICHUE  YPOBHA  OKOJOTHYECKOW  KyJIbTYpbl: MPHOOPETEHHE  OIbITa
IJJAHUPOBAHMSI MTOCTYIIKOB M OLIEHKH HMX BO3MOKHBIX IOCIJIEACTBUN IS OKpPYXKarolen
Cpensl;

OCO3HaHWe TJOOATBHOIO XapakTepa 3KOJOTMYECKHX MpoldjieM W MmyTed ux
peleHus;

CIIOCOOHOCTh MCHOJIB30BaTh MPHOOpETaeMble NpU U3yYECHUH OHOJIOTHM 3HAHUS U
YMEHHMsI TIPU PELICHUH MPOoOJeM, CBSI3aHHBIX C pallMOHAIbHBIM IMPUPOIONOIH30BAaHUEM
(cobnroneHue mpaBui TOBEACHUS B MPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHHE
paBHOBECHSI B DKOCUCTEMAX, OXPAaHy BUI0B, DKOCUCTEM, OHOChEpHI);

AKTMBHOE HENPUATHE NEUCTBUW, NPHUHOCIIIMX BpPEI OKPYXKAIOIIEH NPUPOIHOU
cpelne, yMEHUE MPOrHO3MpPOBaTh HEOJArOmpUATHBIE 3KOJOTHYECKHE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJIOTHUYECKOW KYJIbTYPHI,
OTbITa JCATEIHHOCTH JKOJOTUYECKOW HAINPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMH B TI03HABATEIHLHON, KOMMYHUKATUBHOW M COIMAIBLHON TMPAKTHUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JUajore KYyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKME S3BIKOBOM M UYMTATENbCKOM KyJNbTYpPhl KaK CpeacTBa
B3aUMOJICUCTBUS MEXTY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMaHue crnenudukd OWOJIOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GbOpPMHUPOBAaHUM  PAIMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUHM IIEIOCTHOTO
MPEACTABICHUS] 00 OKpYXalollleM MHUpe KaKk O €IWHCTBE MPHUPOJIbI, YellOBEKa U
oOlecTBa, B TIO3HAHWW NPHUPOAHBIX 3aKOHOMEPHOCTEW U PpEIICHUU TpodIemM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJOTHH [JII COBPEMEHHON ITWBHIIM3AIUH:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEIOBEYECTBA,
MOMCKAa MyTeW BBIXOAA U3 TJOOATBHBIX JKOJOTHYECKUX MpoOIeM U oOecriedeHus
nepexoqa K YCTOMYMBOMY Pa3BHTHIO, PAIMOHATLHOMY HCIIOJIB30BAHHUIO TPHPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OWMOJIOTMYECKUX 3HAHUN B IIEJISIX MOBBIIIICHUS
o0Ime KyJIbTyphl, €CTECTBEHHO-HAYyYHOH TpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYyHKIMOHATBFHOM TPaMOTHOCTH  OOydarommxcs, (OpMHUPYEMON TMpU  HU3YUCHHUH
OMoJ0orNy;

MOHUMAaHWE CYIIHOCTH METOJOB ITO3HAHMSI, WCIOJIB3YEMBIX B €CTCCTBEHHBIX
HayKax, CHOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS VISl aHAIHN3a U OOBSICHEHUS
SIBJICHHM OKPYXKAIOIIEr0 MUpAa W TMPOUCXOISAIINX B HEM H3MEHCHUW, YMEHHUE NeNaTh
000CHOBaHHBIC 3aKIIOYCHUS HAa OCHOBE HAy4YHBIX (DAaKTOB M WMCIOIIMXCS JAHHBIX C
IIEJIBIO TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSTEIILHO MCIIOJIb30BaTh OWOJOTHYCCKHAE 3HAHUSA IS
perIeHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHWE IIEHHOCTH HAy4YHOU JESATENIBHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO NEATSIbHOCTh HHINBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO,
K aKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHHUM IO OMOJIOTHUU B COOTBETCTBUH C )KH3HEHHBIMU
MOTPEOHOCTIIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS yueOHOro mnpenmera «buonorus»
BKJIIOYAIOT:  3HAYMMble i1 (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYyYHbIe TMOHSATHUSA, OTpakaroume
[IEJIOCTHOCTh HAy4YHOW KApTUHBI MHUpa ©  CcHenuduKy METOAOB TIO3HAHUS,
HCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHs, SBJICHHE, IPOIIECC,
CUCTEMa, Hay4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClIeIOBaHNEe, HAOJIIOJCHUE, U3MEpPEHUEe, HKCIIEPUMEHT U JIPYTUX), YHUBEpCAJIbHBIC
yaeOHble  AcHCTBUSA  (TMO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJSITHBHBIC),
obecnieunBaone QGopMupoBaHue (YHKIIMOHAIBHONM TPaMOTHOCTH M COIMAIbHOMU
KOMIIETEHIIUM OOYYarolIUXCs, CIIOCOOHOCTh OOYYarOIIUXCSl MCIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalIbHbIE Yy4eOHbIC
JICUCTBUSA B MO3HABATEIILHON U COIIMAIbHON TIPAKTHUKE.

MeramnpeaMeTHbIe  pe3yJdbTaThl OCBOCHHUS TPOTPAMMBI  CPETHETO  OOIIEro
00pa30BaHUsl TOJHKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbLHBIMH JeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHSI:

CaMOCTOSTENbHO (OPMYIUPOBATH M AKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCITOJIH30BaTh MPU OCBOCHUH 3HAHWHA TTPUEMBI JIOTHYECKOTO MBITIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHMs, Kiaccuukaiuu, 0O0O0OIIEeHHs), PpacCKpbIBaTb  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIETSATHh MX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBA3U
C IPYTUMH MOHATUSIMH);

OmpeneNniaTh MeNMu JACATENBHOCTH, 3ajaBas IapaMeTpbl W KPUTEPHH UX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHA IETISIMU;

MCIIOJIh30BaTh OMOJIOTMYECKUE TOHATUS JUIsi OOBSCHEHHUS (HAKTOB W SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, [0 aHAJIOTHH),
BBISBIIATh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS B PAacCMAaTPUBACMBIX  SIBIICHUSX,
(GhOpMyIPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIC CPEACTBA JJIA TMPEJACTABICHUS CYIIECTBECHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTO POJIa, BBISBIICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUJIaH peLIEHUsT NpoOsieMbl C Y4YETOM aHaldu3a HWMEIOLIUXCS
MaTepHaATbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YyJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATh pabOTy B YCIOBHUSIX PEaJbHOrO, BUPTYAJHLHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;



pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
2) 6a30BbIe HCCIeI0BATEIbCKHE ICCTBHUS:

BJIQ/ICTh HABBIKAMHU Y4E€OHO-HCCIENOBATENbCKOW U TMPOEKTHOW JESITEIbHOCTH,
HaBbIKAMU pa3pellIeHus MpooIieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/]ad, MPUMEHEHUIO Pa3IUYHBIX METOOB
MTO3HAHMSI,

WCIIOJIb30BaTh Pa3MYHbIC BUIBI JIEATEIHHOCTH MO TMOJYYECHUIO HOBOTO 3HAHMUA,
€ro MHTepIpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYyalUsiX, B TOM
YHCJIe PU CO3AaHUM YYEOHBIX U COLIUATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMH TTOHATHSIMHA U METOAAMHU;

CTaBUTh H  (OPMYJIHPOBATh COOCTBEHHbIE 3aJaud B  00pa3oBaTENbHOMN
JESTENBbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISIT IPUUMHHO-CIICACTBEHHBIC CBSI3HU M aKTyaJIU3UPOBATH 33]1a4y, BBIJABUTATh
THIOTE3Y €€ pelIeHs], HAXOIUTh apTyMEHTHI JJIsl JOKa3aTeNbCTBAa CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHNUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJ€ PEIICHUS 3aJa4d PEe3yJIbTaThl, KPUTHUICCKH
OIICHUBATh UX JIOCTOBEPHOCTh, POTHO3UPOBATHh U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  IICJICHAINIPABJICHHBIM TMOUCK TIEPeHOcCa CPEACTB M CIOCO0OB
nercTBUs B MPO(ECCUOHAIBHYIO CPEIY;

yMETh TEPEHOCUTh 3HAHMUS B TO3HABATEIbHYI0 U MPAKTUYECKYIO OOJacTh
KU3HEACSITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJICH, TMpeiaraTh OPHWTHHAIBHBIC TOAXOMbI W PEIICHHS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMYHBIX HCTOYHUKAX HHpopmaiuu (TeKcTe y4eOHOTro
nocoOusi,  HAay4YHO-TIONMYJSPHOW  JHUTEeparype, OHWOJOTHYECKHX  CIIOBapsSX M|
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MmaHHBIX, B VIHTepHETE), aHAIM3HPOBAThH
WH(POPMAIIMIO PA3NMUYHBIX BHIIOB U (OPM TPEICTABICHUS, KPUTUYECKH OIEHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aNIPOCH] U TPUMEHSTH PA3TUYHBIC METOIBI MPU MTOUCKE B 0TOOpE
OuoJsiorndeckor nHPpopmMaIuu, HeOOXOUMOM sl BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTb  ONBIT  MCHOJIb30BaHUS  MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJbTYPY AKTHBHOTO WCIIOJIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO OPMY MpeICcTaBICHHs ONOIOTUYECKOM
uHopManu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYToe);



MCIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU padboTe ¢ OMONIOrHUECKOi
uHpOpMalMel: MPUMEHATh XUMUYECKUe, (PU3MUecKre W MaTeMaTU4YeCKUe 3HAKU H
CUMBOJIBI,  ¢opMynbl,  abOpeBHaTypy,  HOMEHKJIATYypy,  HCIOJB30BaThb |
npeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaICTh HaBbIKAMU PACHO3HABAHMS M 3alIUThl MHPOpMaLUU, WHDOPMAITMOHHON
0€30MacCHOCTH JTMYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) oO1enne:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCEX cepax *KU3HU, aKTUBHO y4acTBOBAaTh B
JMaJIOTe WIN JUCKYCCHUHU IO CYIIECTBY 00CYyKaaeMol TeMbl (YMEHUE 3a]]aBaTh BOIIPOCHI,
BBICKA3bIBaTh  CYKJCHUS OTHOCUTEIILHO BBIMIOJHEHHS TpeJiaracMoi  3a/Jayw,
YUUTHIBaTh MHTEPECHI M COTJIACOBAHHOCTH MO3HIMNA JPYTUX YYACTHUKOB JMANIOTA WJIH
JTUCKYCCHUN);

pacrno3HaBaThb HeBepOaJbHbIE CpEACTBA  OOILEHUS, [OHUMAaTh 3HAUYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYyallud, yMETb
CMSITYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHIL;

BIQJIETh PAa3jMYHBIMH CIIOCOOAMU OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpPEHUs JPYTUX JIOEH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEAHUKY U B
KOPPEKTHOU opMe HopMyITupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO W JIOTUYHO U3JaraTh CBOIO TOYKY 3pEHHS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eATeIbHOCTD:

MOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWM W HWHAMBUAYaJIHHOU
paboThl TMpU pEeHIeHHH OUOJIOTHYECKON MpoOsieMbl, 0OOOCHOBBIBATH HEOOXOJIUMOCTH
NPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS TPU PEIIeHUH Y4eOHO 3a/1a4u;

BbIOMpaTh TEMAaTUKy M METOABl COBMECTHBIX JCHCTBHA € Yy4€TOM O0OIIuX
MHTEPECOB M BO3MOXHOCTEH Ka)I0Tr0 WIeHa KOJIJICKTUBA;

MPUHUMATD LETH COBMECTHOM JEATEIBHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
ACHCTBHUS TO €€ JOCTH)KCHUIO: COCTaBISTh IUIaH JCWCTBUN, PaCHpeleNsaTh pPOJId C
y4€TOM MHEHHUI YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaueCTBO CBOETO BKJAJa M KAXKIOTO YYaCTHHKA KOMaHIBI B OOIIHiA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBbIE MPOEKTHI, OIIGHWBATh MAEU C I[O3ULIUU  HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYNMOCTH;

OCYUIECTBJISITh O3UTUBHOE CTPATETMYECKOE MOBEJCHUE B PA3IMUHBIX CUTYyaIlUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopranuzanus:



MCIIOJTh30BaTh OMOJIOTUYECKHUE 3HAHUS JJI BBISABICHUS MPOOJIEM U MX PEIICHUS B
KU3HCHHBIX M YICOHBIX CUTYaITUAX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUI 1IeJIeBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAaX IO OTHOIIEHUIO K KMBOM MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAOIIUX;

CaMOCTOSTENIbHO OCYLIECTBJISATh IIO3HABATENIBHYIO JIESITEIBHOCTh, BBISBIATH
mpoOJIeMbl, CTaBUTh W (HOPMYITHUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BATEIHHOU
NEATEIIbHOCTH U JKU3HECHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTAaBJISITh TUIAH PEIICHUs] MPOOJIEMbl ¢ YYETOM HMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTCHUN;

JieaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIcHME;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON IPYIUIIUU B Pa3HBIX
0o0JacTsAX 3HAHUM, IMOCTOSHHO TMOBBIINIATH CBOM OOpa30BaTEIbHBIA M KYJIbTYpPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsiM, BHOCHTH KOPPEKTHUBBI B JIESTEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH TIO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI, UCIOJIb30BAThH
puémMBbI pedIeKCUH JJIsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUKEHHUIO;

MpUHUMAaTh MOTHUBBI M apPryMEHTbl JPyrUX TMpU aHAIW3E Pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NpUHUMATh MOTHUBBI U apTyMEHTBl JPYrux TMpUd aHAIW3€ Pe3yJbTaToB
NEeSTENbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OIIHOKH;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TTO3UIIMU JPYTOro YeIOBeEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbel COO no Guosoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienudduueckue aisg ydyeOHoro mpeamera «buonorus» HaydHble
3HAaHHA, YMEHHS M CHOCOObl JEWCTBUHA IO OCBOCHHUIO, HWHTEPIPETAllUd U
npeoOpa3oBaHUI0 3HAHHWM, BHIbI JAESITEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS H



NPUMEHEHUIO 3HAHUWA B Pa3lMYHBIX YYEOHBIX CHUTYyallMsX, a TakKe B pealbHbBIX
KU3HEHHBIX CHUTyalUsX, CBS3aHHbIX C Ouonorumed. B mporpamMmme npenMeTHbIE
pe3yNbTaThl MPEACTABICHBI IO FO1aM 00yUYEHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECT€ U POJIM OHOJOTUM B CHUCTEME HAYYHOTO
3HAaHHSA ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U 3apyOeimHBIX
yu€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUM, (DYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COAEPKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHSATUMN: JKU3HB,
KJIETKa, OpraHu3M, MeTab0Iu3M (0OMEH BEIIECTB U MPEBPAICHUE SHEPTUH ), TOMEOCTa3
(camoperyinsiuusi), ypoBHEBash OpraHM3alisl >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKuusi), HaCJI€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YyMEHUE u3Jlaratb  OWOJIOTMYECKHE Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTAallMOHHAs, LIEHTpajbHasl JOrMa MOJIEKYJIApHON Ononorun), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTOOOpasusl M MPOUCXOKIACHUS
KyJIbTypHBIX pacTeHuii H. . BaBuiioBa), onpenensarb rpaHuilbl ©X TPUMEHUMOCTH K
KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJAaMU HAYYHOTO MO3HAaHUA B OMOJIOTMH: HAONIOACHUE M
OMKMCAHUE >KUBBIX CHUCTEM, MPOLECCOB U SBJICHUN, OpraHu3alusi M MPOBEACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIIBI)KEHHUE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTU
MEXAYy HUCCIEIyeMbIMH BEJIMYMHAMU, OOBSCHEHHE IOJyYEHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYUYHBIX MOHATUMN, TEOPUI M 3aKOHOB, YMEHHE JEJaTh BBIBOJIBI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYUIECTBEHHbIE IPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, 0COOEHHOCTH MPOIIECCOB:
oOMeHa BEIECTB U MPEBPAIlCHUsI SHEPTUU B KJIETKE, (DOTOCHHTE3a, IIIACTHUYECKOTO U
HPHEPreTUYecKoro OOMEHa, XEeMOCHUHTE3a, MHUTO03a, Meio3a, OIUIOA0TBOPEHHUS,
Pa3MHOXEHUS, UHANBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

yMEHUE TPUMEHATh TMOJY4YEHHbIE€ 3HAHUSA [JIs1 OOBACHEHHS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUUISl IPUHATHS NPAKTUYECKUX PELIEHUI B MIOBCEIHEBHON KU3HU
C LeJbl0 obecrieueHUs] O€30MaCHOCTH CBOETO 370POBbSl U 3I0POBbS OKPYXKAIOUIMX
J0JIed, COOMIOACHUSI HOPM IPaMOTHOTO TIOBEACHUS B OKPY’KaIOIIEeH MPUPOJHON cpene,
NOHUMaHUE HEOOXOJIMMOCTH HMCIOJIb30BaHUSI JOCTHKEHUH COBPEMEHHOU OWOJIOTHH U
OMOTEXHOJIOTHI [Tl PallMOHATIBHOTO MTPUPOIOTIOIB30BaAHUS;

YMEHHE pelaTh 3JIEeMEHTapHbIe TeHEeTUYECKUE 3a/1a4yd Ha MOHO- M JAUTHOPUIHOE
CKpEIlMBaHUE, CLEIUICHHOE HaclelI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEILUBaHUsA IS TPEACKA3aHNS HACIEA0BaHUS IPU3HAKOB Y OPTAHU3MOB;



YMEHHE BBIMOIHITH JIa0OpaTOPHBIE U MPAaKTUYECKUE paboThl, COOMI0ATh MTPaBHIIa
pHu paboTe ¢ yIeOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE  KPUTUYECKH OLEHHUBaTh M  HMHTEPIPETUPOBATh  MH(MOPMALIIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
MUCTOYHUKOB (CpelCcTBa MAaccoBOM HWH(OpMaNuU, HAYyYHO-TOMYJSPHBIE MaTepualbl),
ATUYECKHE aCMeKTbhl COBPEMEHHBIX HCCIEAOBaHMNA B  OHOJOTHUH, MEIUIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTUYECKYI0O MHPOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ U POJIM OMOJOTMM B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KApTUHBI MHUpPAa W HAYyYHOIO MHPOBO33PEHHUsS, O BKJIAJE€ POCCHMCKUX M 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B PAa3BUTHE OMOJIOTHH, (DYHKIIMOHATIBHOM T'PAaMOTHOCTH 4YEJIOBEKa
JUTSL pEICHUS KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJOTMYECKMX TEPMHMHOB W TOHSTHUH: BHI,
NOMYJSIMSL, TeHO(OHA, SBONIONMS, JBWXKYIIUME CHIbl ((aKTOpbl) 3BOJIOLUH,
MPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB, BHJA000pa30BaHUE, 3SKOJOTUYECKHE (PaKTOpHI,
AKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEAYLEHTHI, LEMU MUTAHUS, IKOJIOTHYECcKas
nmupaMuia, OuoreoneHos, omocdepa;

YMEHHE H3JlaraTb OMOJIOTHUYECKHE TeopuH (3BosmonuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKAas TEOpHUs DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoxncrBa K. M. bapa, uepenoBaHus riaBHBIX HaIlpaBJIEHWU U myTel sBomtonnu A. H.
CemeprioBa, yuenust o Ouochepe B. W. BepHanckoro), ompeaensiTh TpaHUIBl HX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIAJ€Th METOJIaMU HAyYHOTO MO3HAHWS B OHOJOTMU: HAOJIOJIEHUE U
OMKMCAHUE >KUBBIX CHUCTEM, MPOIECCOB U SBJICHUN, OpraHu3alusi U MPOBEACHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIJIBH)KEHHE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXIy MCCIENyEMbIMU BEJIMYMHAMH, OOBSICHEHUE TOJIYYEHHBIX PpPe3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI HA
OCHOBaHUU MOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE PU3HAKU CTPOEHUSI OUOJIOTHYECKUX 0OBEKTOB:
BUJIOB, MOMYJSLUUNA, TMPOAYLUEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTEOLEHO30B U
HKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOW M3MEHUYHUBOCTH, €CTECTBEHHOTO
otbopa, BHUI000pa30BaHUA, MIPUCTIOCOOJICHHOCTH OpraHU3MOB, JENCTBUS
HKOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MBbI, MEPEHOCAa BEHIECTB W MOTOKAa SHEPTHH B



HKOCUCTEMAxX, AaHTPOIIOTEHHBIX MW3MEHEHH B SKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpOTa BEUIECTB U OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSATh TMOJY4YCHHbIE 3HAaHUS i1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJIICHUH, JIJIsl IPUHATUSA MPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KU3HU
C IIeNbl0 oOecrieueHHs] O€30MaCHOCTH CBOETO 3J0POBbS U 3J0POBBS OKPYKAIOIIHUX
JOJIed, COONIOAEHUSI HOPM IPaMOTHOIO NOBEACHUS B OKPY’KAOIIEH MPUPOJHON cpere,
MOHMMAaHNUE HEOOXOIMMOCTH UCIIOIb30BAHUS TOCTHXKEHUN COBPEMEHHOM OMOIOTHH JIJIst
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS;

yMEHHUE peniaTh 3JIeMEHTapHble OHOJIOTMYECKUE 3a/1aud, COCTaBISITh CXEMBbI
NEPEeHOCca BEIIECTB U SHEPTUU B HIKOCUCTEMAX (L€ MUTaHUS);

YMEHUE BBINOIHATH Ja0OOPATOPHBIE U MPAKTHYECKUE PAaOOThI, COOII0aTh MpaBUiIa
npu paboTte ¢ ydeOHBIM U JJabOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE  KpPUTHYECKH  OLEHUBaTh M  HHTEPIPETHPOBATH  HUH(POpPMAIHIO
OMOJIOTMYECKOT0 COJEpPKaHMs, BKIIOYAIOIIYIO MICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
HMCTOYHHUKOB (CpeIcTBa MAacCOBOM HH(OpMalWU, HAYyYHO-TOMYJSPHBIE MaTepHUallbl),
paccMaTpuBaTh riI00aIbHbIE HKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBEHHYIO NO3ULIUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIEC MHUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOrHMUYecKy0 MH(GOPMALMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN annapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoabnbsie IIpakrHyeckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKvBBIE cHCTEMBI U UX OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 0 0 0 https://m.edsoo.ru/7f41¢c292
PasMHOXeEHUE U MTHAMBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 0 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 0 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepsiioe Bpens 1 0 0 https://m.edsoo.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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
1 IBOMOLHORKAs GHONOrHS o 0 L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emue ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpeia > 0 L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
P 2
> C3CPBIOS BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoasnbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHUE pa3IMYHBIX METOIOB 1 0 0 bubmorexa HOK
P A https://m.eds00.ru/863e6122
MIPY U3yICHUH OMOJIOTHUYSCKUX
O00BEKTOBY
3 buonornueckue cucremsl, NpOLECCHl U UX 1 0 0 bubnuoteka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XUMHUYeCKUI cocTaB KiIeTKH. Boma u 1 0 0 bu6mmoreka [IOK
MHHEpaJIbHBIE COIU https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1 0 0
CATCH. LOCTAB M CTPOCHHE HETROB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTtopsl. JJabopaTtopHas padota Ne
6 1 «3y4eHne KaTaTuTHIECKOM 1 0 0.5 bubmorexa HOK
yi ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpuUMepe
aMIIIa3bl WIK KaTaaasbl)»
7 Vriesonsl. JInmmmel 1 0 0 bubmmorexa [TOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hywaentoseie knerotsl. ATO 0 https://m.edso00.ru/863e6d5c
bu6mmoreka [IOK
9 Hexnerounsie popmbl )KU3HU — BUPYCHI 0 https://m.edsoo.ru/863¢7540
10 Hcropust u METOIbI U3YUEHHUSI KIETKU. 0 bubnmoreka [JOK
Knerounas Teopus https://m.edso00.ru/863e6e88
11 Knerka kak 11eJ10cTHas )KUBasi CHCTEMA 0
CtpoeHue 3yKapuOTHYECKOUN KIIETKH.
JlaboparopHnast pabora Ne 2 «M3yuenue
CT oelimﬂ II)cJIeT(f)K acTeHUM )KI/I]};(I)ITHI)IX Bubmorexa ITOK
12 P 5 5 Iz ’ ’ 0.5 https://m.eds00.ru/863e6ff0
FPHDOB 1 DAKTEPHI HOA MUKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpPOITpErapaTax u ux
OTICaHUE»
bu6mmorexa [IOK
1
3 O6men BemecTs wm MeTaboM3M 0 https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
14 O} . X
OTOCHHTES. ACMOCHITTES 0 https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
15 DHepreTHieckHii oOmeH 0 https://m.edsoo.ru/863e7aae
16 buocunres 6enka. Peakuust MaTpuaHOTO 0 bubnuotexa [JOK
CHUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 T —
pascIsNus — OHocnATes Genka 0 https://m.edso00.ru/863e796e
JKuzHeHHbIN UK KIeTKU. [lenenue
KiIeTku. Muto3. JIaboparopras padota No Eub OK
18 3 «HabOmroneHe MUTO3a B KIIETKAX 0.5 nbmmorexa I1

KOHYMKa KOpeIIKa JyKa Ha FOTOBBIX
MHUKpOITpenaparax»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7540
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/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4

bubmuorexa [JOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

2 Meii

0 enos 0 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 adora Ne 4 «I3 eine CT OeHI/IFS)[ ’ 0.5 bubmmorexa LIOK
p B Y1 p ' https://m.eds00.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmmorexa LOK
FHBHILY p p https://m.eds00.ru/863e8436
23 I'enHeTKa — Hayka O HaCJIEeICTBEHHOCTH 0 bubnnorexa [HOK
Y U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 pU3HAKOB. MOHOTHOPHUIHOE 0 bubmmorexa LIOK
P ] pHa https://m.eds00.ru/863e8878

CKpEIIUBaHNE

o5 JlurubpuaHoe ckpermBanme. 3aKOH 0 bubmuorexa [JOK
HE3aBUCHUMOI'0 HACIEA0BaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE Hacle/I0BaHHUE NMPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yueHnue

26 PE3yNbTaTOB MOHOTUOPUIHOTO U 05 bubnunorexa [JOK
JUTUOPUIHOTO CKPEIMBAHUS Y ' https://m.eds00.ru/863e8c60
JPO30(HITB HAa TOTOBBIX
MHUKpOTIpenapaTax»

97 I'eneruxa nona. HacnenoBanue 0 bubnuotexa [JOK
IPU3HAKOB, CLETUIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60

28 NsmenuuBocts. Henacnencrsennas 05 bu6mmorexa [IOK

M3MEHYNBOCTH. JlaboparopHas padota No

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



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

6. N3yuenne MoaupUKAIIMOHHON
M3MEHYUBOCTH, IOCTPOCHUE
BapHAIIIOHHOTO PsAJia U BApUAI[MOHHOM
KPUBOI»

HacnencrBennass "3BMEHYMBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 0 05 bubnmoreka [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MHUKpOTpernaparax»

bu6mmorexa [IOK

30 Peneriia wenosexa 1 0 0 https://m.eds00.ru/863e8d78
Oo6o0muieHne o Teme

31 «HacnencTBeHHOCTh U I3MEHYUBOCTH 1 0 0
OpPraHU3MOB»

bu6mmorexa [IOK

32 Cenekuns Kkak Hayka i IpoLece 1 0 0 https://m.eds00.ru/863e9214

33 MeToabI U IOCTHKEHHS CEJIEKITHN 1 0 0 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacis 1 0 0 bubnuoreka [IOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 0 35
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 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kourpoanuiie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsbl
N bu6mmoreka [IOK
1 IBOTIOMS M METOMBI &€ M3YHCHH 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBieHUi 00 1 0 0 bubnnoreka [JOK
SBOIIOIAU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muipososmows 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
4 BHJIa 1 3BoronMuU. JlabopaTtopHas pabora 1 0 05 bubnnoreka [JOK
Ne 1 «CpaBHeHuUE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOTHIYECKOMY KPUTEPHUIOH
5 JIBuoKyIIre cuibl (37eMeHTapHbIe 1 0 0 bubnuoteka [JOK
(hakTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 0 0 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BONMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora 1 0 05 bubnuoteka [JOK
Ne 2 «Onrcanue npucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCHUTEILHOTO
XapaxKTepa
8 HanpasiieHust ¥ myTu MaKpO3BOJIIOLIMU 1 0 0 bubmmorexa LIOK

https://m.edso0.ru/863e9cle



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

9 HeoOpatumocTs 3BOIIONNN 0
10 Uctopust xu3Hu Ha 3emiie 1 METObI €€ 0
M3YyYeHUS
1 ['MnoTte3pl NPOUCXOKACHUS KU3HU Ha 0 bubnmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
12 0
[epuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIbl HBOJIOLIH
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 «3yuenue 0.5 bubmorexa LIOK
: https://m.edsoo.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHM4ecKoro 0 bubnuoreka [IOK
MHUpa https://m.edso00.ru/863ea48e
bubmuorexa [JOK
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) 0 httos://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) 0 bubnnoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH 3BOJIIOIMH YeI0BEKA 0
18 YenoBeueckue pacsl U IPUPOJHBIE 0 bubnuoreka [IOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PezepHblil ypok. O60011eHuE 110 TeEMe
19 «BO3HUKHOBEHME U pa3BUTHUE )KU3HU HA 0
3emiie»
20 DKOJIOTHs KaK HayKa 0
21 Cpenpl OOUTaHUS U HKOJIOTHUECKHE 0 bubnmnoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 Abunornueckue paxtopsl. JlaboparopHas 0.5 bub6nuorexa [IOK



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

pabota Ne 3. «Mopddonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlabopatopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa»

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

bubnmoreka [JOK
23 buornieckne daxTopet 0 https://m.edsogru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiuu. [Tpaktuyeckast pabora Ne 2 05
«[TomcuéT TIOTHOCTH TOMYJISIIIMIA Pa3HBIX
BUJIOB PACTCHHI»
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 0 ngsﬁﬁafsgsigﬁg%eb%a
bubmuorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 0 httos://m.e dsogru 1863eba6a
OcHOBHBIE TTOKA3aTEeNN IKOCUCTEMBI.
27 Dkonornueckue nupamuasl. CBoiicTBa 0 bubmorexa [IOK
sxocHcTeM, CyKieceus https://m.edso00.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI 0
29 AHTpPOIOTreHHbIE IKOCUCTEMBI 0
30 buocdepa — rimobanbHas 3xocucTeMa 0 bubnnoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnuotexa [JOK
omocdepsl https://m.eds00.ru/863ebd16
32 YenoeuecTBO B 6rochepe 3emnn 0
33 CocyniecTBoOBaHHUE MPUPOJIBI U 0 bubnuorexa [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
34 O06o06menne Tembl «Coo01ecTBa 1 0



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

OKOJIOTHYCCKHE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa30BaHI/IH

ChopMupoBaHHOCTb 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOT'O
3HaHUS €CTECTBEHHbIX HayK, B (JOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
Hay4yHOM KapTHHBI MUpA U HAYYHOT'O MHUPOBO33PEHHUSI; O BKJIAZE POCCUICKUX
1 3apyOexXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY; (DYHKIHMOHAIBHOM

I'paMOTHOCTH YCJIOBCKA I PCIICHUA ) KU3HCHHBIX 3a1a4

YMeHue packphIBaTh COJCpKAaHWE OMOJOTHYCCKHMX TEPMHUHOB W TTOHSTHI:
KH3Hb, KJIETKA, OpraHu3M; MeTaboiu3M (OOMEH BEIIECTB M IPEBPAICHHE
SHEPTHUH), TOMEOCTa3 (cCaMOperysslus), YPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCIpOM3BeACHHE  (PENpPOAYKIUsS),  HACIEACTBEHHOCTD,

HU3MCHYUBOCTL, POCT U pa3BUTUC

YMmeHne wuznaraTb OHOJOTMYECKHE TEOpUH (KIETOYHAas, XPOMOCOMHAs,
MytanuoHHas1), 3akoubl (I'. Mennens, T. Moprana, H.. BapumnoBa) u
y4ueHHs (0 LEeHTpax MHOroo0pa3ust U MPOUCXOXKACHUS KYIbTYPHBIX PAaCTCHUN
H.M. BasuioBa), omnpeaensiTh TIpaHHUIBl HUX MPUMEHHUMOCTH K IKHUBBIM

cucreMmam

YMeHue BiaieTb METOJJaMi HaYyYHOTO TO3HAHUS B OWojioruu (HaOJI0IeHre
W OIMCaHWE KWBBIX CHCTEM, MPOIECCOB W SBIICHWUH; OpraHu3anus H
MPOBEJIEHUE OHOIOTUYECKOTO OKCIIEPHUMEHTa, BBIABMKEHHE THIIOTE3HI,
BBISIBJICHHE 3aBUCUMOCTU MEXIY HCCIETYeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIYYCHHBIX PE3yJIbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSATHH, TCOPUN H

3aKOHOB; YMCHUC ACJIATh BbIBOJbI HA OCHOBAHUH ITOJTYUCHHBIX peBy.]'IBTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE MIPU3HAKA BUPYCOB, KIIETOK ITPOKAPHUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
IpoIlecCOB OOMEHa BEUIECTB W MpPEBpallleHUs DJHEPruuM B  KIETKeE,
(GoToCcHHTE3a, IUIACTHYECKOTr0 M HHEPreTHYecKOro OoOMEHa, XEMOCHHTE3a,
MHUTO33a, MeEHO03a, OIUIONOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO

pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

VYMeHue NPUMEHATh MOJyYeHHbIE 3HAHUS Uil OOBACHEHMs OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUI TIPUHATHS I[PAKTUYECKUX PEIICHUM B

MOBCETHEBHOM JKM3HU B LIENAX o0ecredeHns: 0€30MacHOCTH CBOETO 3710POBbS




U 370pOBbS OKpYXAlOIIUX JIHOAEH, COOJIOACHUS HOPM TIPaMOTHOTO
MOBEJICHHS B OKPY’KaIOIIEe IPUPOAHOI cpele; TOHUMaHue HEOOXOMMOCTH
UCIOJIb30BAaHUS JOCTUKEHUI COBPEMEHHON OMOJIOTUHN M OMOTEXHOJIOTUIN IS

PauOHAJIbHOI'O IIPUPOAOII0JIB30BaAHUA

Vmenue peiiatb J3JIEMCHTAPHBIEC TI'CHCTHYCCKHEC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKp€IIUBaHHUE, CHCIINICHHOC HACIICAJOBAHUE, COCTABIIATE CXCMbI
MOHOI‘I/I6pI/II[HOI‘O CKpCIIMBaHUSA JJIs MMpEaACKa3saHus HaCJICJ0BaHUsA

IIPU3HAKOB y OPraHU3MOB

YMeHue BBINOMHATH J1a0OpaTOpHbIE M MPAKTHUYECKHE PadOThI, COOIIOAATH

npaBuiia mpu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyA0BaHUEM

YMeHHe KpUTHYECKH OLCHWBATh M HHTEPIPETUPOBATH HH(MOPMAIHIO
OHMOJIOTMYECKOT0 COJEP)KAHUS, BKIIOYAONIYIO IICEBAOHAYYHBIC 3HAHUS U3
paznuuHbix uctouHMkoB (CMU, HaydHO-TIONyNsipHBIE — MaTepuabl);
STHYECKHE ACIEKTHl COBPEMEHHBIX HMCCIIEJOBAaHWUN B OMOJIOTHH, MEIUIUHE,

OUOTEXHOJIOTUHA

10

YMeHue co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000mmas Ouonornyeckyro HMHGOPMAIUMIO M3 HECKOJbKUX HCTOYHHKOB,

I'paMOTHO HUCIIOJIb30BATh MOHSATUNHBIN arrmapar OunoyIorun

11 KITACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus

CdopMUpOBaHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTHU B CUCTEME HAYIHOTO
3HaHUSI €CTECTBEHHBIX HAYK, B ()OPMHPOBAHUHM COBPEMEHHOUW €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa U HAyYHOTO MUPOBO33PEHUS; O BKIIaJI€ POCCUIUCKUX
1 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKIIMOHAIBHOMN

IrpaMOTHOCTH Y€JIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh COJEpKaHHE OMOJIOTMYECKUX TEPMUHOB W TOHSATHM:
BUJ, TOMYJALUSA, TE€HO(MOH, OHBOJIOLUHUSA, ABMXKYIIHE CUJIbl ((aKTOpbI)
9BOJIIOLINH, MPUCTIOCOOTIEHHOCTh OpraHHU3MOB, BUJI000pa30BaHue,
HKOJIOTUYECKUE  (PaKTOPBI, HIKOCHCTEMa, MPOAYLEHTHI, KOHCYMEHTHI,
pelyLeHThl, LENu TMUTaHWs, OSKOJOTMYEecKas MUpaMuia, OHWOreoueHo3,

ouocdepa

YMenue wusnaratb OHOJOTHMYECKHE TeopuH (PBOJIOUMOHHAs Teopus Y.

JlapBuHa, CHUHTETHYECKas TEOpHUsl 3BOJIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH




(3apogsimeBoro cxonactsa K.M. bapa, uepeioBanus riaBHBIX HalpaBJIeHUN U
myreit sBororuu A.H. CeeprioBa, yuenust o 6uocdepe B.M. Bepnanackoro),

OIMPECACIIATh I'PAaHUIBI X IPUMCHHUMOCTHU K )KMUBbIM CUCTEMaM

YMeHue BiageTh METOJaMH Hay4yHOTO MO3HAHUS B Ouosoruu (HaOmroneHue
U OINMCAaHUE >KUBBIX CHUCTEM, IIPOLECCOB W SBICHMH; OpraHu3alus Hu
[IPOBEICHUE OMOJIOIMYECKOIO SKCIEPUMEHTA, BbIIBUKEHHE TUIIOTE3Bl;
BBISIBIICHHE 3aBHCHUMOCTH MEXIY HCCICAYEMBIMU BEIMYMHAMH, OOBSICHECHHE
IIOJIYYEHHBIX PE3yJIbTaTOB, MUCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOpUH U

3aKOHOB; YMCHHUEC A€JIaTh BEIBOJbI HA OCHOBAaHUU ITOJTYUYCHHBIX pGSYJIBTaTOB)

YMeHue BBIJENATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OHOJOrMUYECKUX
OOBEKTOB: BUIOB, MOIYJSIHNA, MPOJIYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIIeHO30B M JKOCUCTEM; OCOOEHHOCTH IPOLECCOB HACJIEACTBECHHOU
W3MEHUYUBOCTH, €CTECTBEHHOT' O otOopa, BUJI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JNEWCTBHS SKOJOTHYECKHX (PAaKTOPOB Ha
OpPraHM3MBbl, TI€pPEeHOCa BEIIECTB M IIOTOKAa OJHEPrHM B JKOCHCTEMaX,
AHTPOIIOTEHHBIX U3MEHEHUH B DKOCHUCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa

BEIIECTB M OMOTCOXUMUYICCKUX ITUKIIOB B Onocdepe

YMeHue NpuMeHsTh MOJSydYeHHbIE 3HAHUS JUIsl 00BbSCHEHUSI OMOJIOTMYECKUX
MIPOLIECCOB M SIBJICHWM, I TPUHATHS TNPAKTUYECKUX PEIICHWM B
MOBCETHEBHOM JKM3HHU B LIENAX oOecredeHns: 0e301acHOCTH CBOETO 3710POBbs
U 370pOBbS OKPYXAIOIIMX JIIOAEH, COONMIOACHUS HOPM TI'PaMOTHOIO
MOBE/ICHUS B OKpYXalollel MPUpOAHOHN cpefie; MOHUMaHNue HEOOXO0IUMOCTH
WCIOJIb30BaHUS JOCTUKEHUM COBPEMEHHON OMOJIOIMM JUIsl palliOHAIBLHOTO

MIpUPOAOIIOJIL30BAHUA

YMmenue pemaTh 3JIEMCHTAPHBIC OMOoJIOrHYeCcKue 3aaa4u, COCTABJIATH CXCMbI

NEpCHOCA BCHICCTB U SHECPTHUHU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBIIOJIHATh J'Ia60paT0pHBIC U MPAKTHUYCCKUC pa6OTLI, CO6J'IIOILaTB

IpaBuja Mpu padoTe ¢ yueOHBIM U 1a00paTOpHBIM 000PYJOBAHUEM

YMeHHe KpUTHYECKH OLIEHUBaThb M HMHTEPIPETUPOBATH HH(POPMALIUIO
OMOJIOrMYECKOr0 CO/Ep KaHMS, BKJIIOYAIOIIYIO IICEBIAOHAy4YHbIE 3HAHUS U3
paznuuHbiX  ucTtoyHMKOB (CMU, HayuHO-mOmyJsipHBIE MaTepuabl);
paccMaTpuBaTh IJI00ANbHBIE HKOJOTHYECKUE IPOOJIEMbl COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 1O OTHOIICHUIO K HUM CO6CTB€HHYIO ITO3HUIIHUIO
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YMmenune CcO3JaBaThb COGCTBGHHBIG NMUCBbMCHHBIC U YCTHBIC COOGH.[CHI/ISI,
0000mmass Ouonmornyeckyro HWHGOPMAIUMI0O W3 HECKOJIbKUX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBINA anmapaT OMOIOrHH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa

buonorus — nayka o wuBoii npupoze. Poiabs 6uonoruu B GopMupoBaHUN COBPEMEHHOM

HAy4YHOH KapTHHBI Mupa. CHcTeMa OHOIOTHYECKIX HAYK

MeTtoapl TIO3HAHUS JKUBOH IMPpUPOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHUC,

M3MepeHune, Kiaccupukanms, MoAeTMPOBAHNE, CTATHCTHIECKAss 00padOTKa JaHHBIX )

JKuBnIe ccTeMBI U BX opranu3anus

2.1

XKusble cucrembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHH  opraHu3anuMu  OMOCHCTEM:  MOJIEKYJISIPHO-TEHETHYECKUM,  KJIETOYHBIMH,

OpraHU3MEHHBIN, MONMYJISLNOHHO-BUOBON, 3KOCUCTEMHBIN, O1OCchepHbIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMHUYECKUA  COCTaB  KJIETKH. XUMHUYECKUE  DIIEMEHTHL: MAaKpO3JIEMEHTHI,
MHKpOdJIEMEHTHI. Boga U MuHepansHble BemiecTBa. DyHKIUKU BOJIBI U MUHEPAIbHBIX

BCIICCTB B KJIICTKC. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

benku. CoctaB u cTpoeHue OenKoB. AMHHOKHCIOTBI — MOHOMEpPHI OEIKOB.
HezamenumMbie ¥ 3aMeHMMBbIE aMHUHOKHCIIOTHI. AMHMHOKHCIOTHBIH COCTaB. YPOBHU
CTPYKTYPBI OCJIKOBOM MOJIEKYJBI (TIEpPBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTHUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OenkoB. bruonorndeckue GyHKIMN OETKOB.

depMeHTHI — OHoOrHYecKkue karanu3zaropbl. CTpoeHne GpepMeHTa: aKTUBHBIA LIEHTD,
cyoctparHas cneunduunHocth. Kopepmentsl. Butamunbl. Otianuus ¢GepMEHTOB OT

HCOPTraHNYCCKUX KaTaIn3aTOpOB

3.3

VYrneBoabl: MoOHOcaxapuIbl (TJrOKo3a, pubo3a U Je30Kcupubo03a), aucaxapuibl
(caxapo3a, JakTo3a) W TMOJUcCaxapuabl  (Kpaxmal, TJIWUKOTeH, IIEJUTI0JI03a).
buonornyeckre GyHKIUHU YTIE€BOIOB.

Jlunuael: TpUrmuUepuabl, crepounsl, ¢ochonununsl. ['mapodunsHO-THIPODOOHBIE
cBoiictBa. buomornueckue ¢ynkmuu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB U

JIMIIUA0B KaK HCTOYHHUKOB SHECPTHUU

3.4

Hykneunoseie kucnotel: JIHK m PHK. Hykneotunbpl — mMoOHOMEPBI HYKJIEHMHOBBIX

kuciot. Crpoenue u ¢pyakiuu JIHK. Ctpoenue u ¢pynkimu PHK. AT®: ctpoenue u
byHKIIUU




3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHUsI KIIETOK

3.6

Knerka kak menmoctHast >kxuBas cuctema. OOmye NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekynbl JJHK kak reHernueckuii ammapar, cucTeMa CHHTE3a

Oeka

3.7

Tunsl KJIETOK: SyKapuoTHYecKas M mpokapuothyeckas. OcoOEHHOCTH CTPOCHHUS
MPOKAPUOTHUYECKOM  KIIETKH. Kierounas  creHka  OakTepui. Ctpoenue
9YKapHOTHYECKOH KiIeTKH. OCHOBHBIC OTIIMYHS PACTUTENbHOM, )KUBOTHOW M TPUOHOM

KIJIICTKHU

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INTMKOKAJIHMKC, WX (YHKIIHH.
[Tna3marndeckas memOpana, e€ cBoicTBa W QyHKuuu. L{uTormasma m e€ opraHoubL.
OnHoMeMOpaHHBIE OpPraHOM/AbI KIETKU: 3HJoIuazMarndeckas cerb (OIIC), ammapat
I'onbmxu, mu3ocomsl. 11oayaBTOHOMHBIE OPTaHOUBI KIIETKU: MUTOXOHIPUY, TUIACTHU/BL.
[IpoucxoxaeHne MUTOXOHIPUI 1 TIacTuA. Bumer miactua. HememOpaHHbIe OpraHOuIbI
KJIETKA: pUOOCOMBI, KJIETOYHBIH LIEHTP, PECHUYKH, KXIyTUKU. DYHKIUH OpPraHOUIOB

KJIeTKH. BKimroueHust

3.9

3.10

4.1

SAnpo — perynasTopHbld UeHTp KieTku. CTpoeHue sjpa: siaepHas o000J0uKa,

KapuoIuiasMa, XpoMaTuH, SAJPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KJICTKC
)KI/BHGJICHTCJIBHOCTB KJICTKHU

OO6meHn BemiecTB, HWIM MeTabONMM3M. ACCHUMUIAIMS (TIaCTHUYECKUd OOMeH) H
JTUCCUMUIISILIAA  (SHEPreTHUeCKuii OOMEH) — JBE€ CTOPOHBI EIMHOTO IIpoliecca
Metabonu3ma. Tumbl oOMeHa BellecTB: aBTOTPO(QHBII M rerepoTpodHbIi. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPAICHUN SHCPIUU B KIICTKE

4.2

®dortocunte3. CmeroBas u TeMHOBas (Ha3el ¢doTocuHTe3a. Peaknum ¢doTocuHTE3A.
OddextuBHoCcTh (PoTOocHHTE3a. 3HaueHue (OTOCUHTE3a M JKU3HU Ha 3emIe.
Bnusnue ycnoBuii  cpensl  Ha  (OTOCHMHTE3 H  CHOCOOBI  TIOBBINICHUS €O
MIPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEMOCUHTE3UPYIOITHe 0akTepruu. 3HaUYeHNEe XeMOCHHTEe3a IS KU3HHA Ha

3emie

4.3

3HepFCTH‘lCCKI/Iﬁ o0OMEH B KJETKE. Pacmiennnenue BCIICCTB, BbIACIICHHUC U
AKKYMYJIMPOBAHHUC SHCPTHUU B KIICTKC. OTalbl OHEPTCTUUCCKOTO obmena. ['mukonms.
BpomeHHe n €ro BHIBI. KncnoponHoe OKHCJIICHHEC, HWJIH KIJICTOYHOC JAbIXaHHC.

O} heKTUBHOCTh YPHEPTETHIECKOTO OOMEHA

4.4

Peaknun marpuunoro cuwHTte3a. I'enermueckass wmHpopmarus u JIHK. Peamuzarus
reHeTH4YecKoi wuHdopmanmu B KiIeTKe. [€HEeTHYeCKMid KOJI M €ro CBOMCTBA.
Tpanckpunumss — wmarpuunblii cunre3 PHK. Tpancmsmus — OuocuHTes Oenka.

KonupoBanue amuHokuciot. Posbs pubocom B 6GuocunTese Oenka




4.5

5.1

Hexnerounsie ¢opmbl xu3HM — Bupychl. Hcropuss otkpeitusi Bupycos (.M.
WBanoBckuii). OCOOCHHOCTH  CTPOEHUS U KU3BHENEATEIbHOCTH  BUPYCOB.
baktepuodaru. bone3nn pactenuii, >KUBOTHBIX U YEJIOBEKa, BBHI3BIBAEMBIE BUPYCaMHU.
Bupyc ummynoneduiuta yenoseka (BUY) — BozOymaurens CIINda. IIpodunakTrka

pacnpocTpaHEeHUs! BUPYCHBIX 3a001€BaHUI
PasMHOXEeHME M MHAMBUAYATIbHOE Pa3BUTHUE OPraHU3MOB

Knerounslii nuki, WK XKU3HEHHBIA UK KiIeTku. MHTepdaza u muto3. Ilpomecchl,
npoTekaromue B uHTepdasze. Permnmkamms — peakuuss maTpuuHoro cunreza JHK.
CtpoeHue XxpomMocoM. XPOMOCOMHBIM Ha0Op — KapuoTuIl. JIWIUIOWTHBIA U
FalIouAHbI  XpOMOCOMHBIE Habopbl. XpomaTuabl. lLluTonornyeckue OCHOBBI
Pa3MHOXKEHUS U UHAUBUYaJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue xnerkn — muto3. Craaun mutosa. [Iponeccsl, npoucxoasiue Ha pa3HbIX

cTagusiax MHUTO3a. buonornyecknii CMBICIT MHUTO3a

5.2

5.3

@opMbl pa3MHOXEHHS OpraHu3MOB: Oecrmoioe u mosoBoe. Buusl Oecronoro
Pa3MHOKEHHUS: JIeJICHWE HaJABOE, IIOYKOBAHWE OJHO- MW  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. VICKYCCTBEHHOE KIIOHHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHUE JJI CETCKIINHI

[TonoBoe pa3MHOMXKEHUE, €r0 OTIUYHUS OT O€CIOIOoTO.

Metios. Ctaguu meio3a. [Ipomeccsl, mpoucxoasmnire Ha cTaausx meios3a. [loBenenue

xpoMocoM B Meio3e. Kpoccunrosep. buonornuecknii cMpIca U 3HaYEHUE Me03a

5.4

5.5

l'ametorene3 — mporecc 00pa3oBaHHS TMOJOBBIX KIETOK Yy JKMBOTHBIX. [losoBbie
Kele3bl: CEMEHHUKU U SUYHUKH. OOpa3oBaHHME U Pa3BUTHUE TMOJOBBIX KJIETOK — TaMeT
(cmepmaTo3oup, SHIEKIETKA) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS

SHIEKIICTOK U criepmato3oun1oB. OmionoTBopenue. [lapreHorenes

WupuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHMOHAJIBHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPHOHAIBHOIO pA3BUTHUS Yy T[O3BOHOYHBIX JKMBOTHBIX: JApoOJeHHe,
racTpyJssus, OpPraHOTEHE3. [TocTamOpuoHamsEHOE pa3BUTHE. Tumnbl
MOCTAMOPHOHAIFHOTO Pa3BUTHS: MPsIMOE, HENpsAMoe (JTMYMHOYHOE). BiusHue cpenbl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BBHI3BIBATH BPOXKAEHHBIE YPOACTBA.

Poct m pa3zButme pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHMS: CTPOCHHE CEMEHH,

CTaluu pa3BUTUSA

HaCJ'Ie,HCTBeHHOCTI) U U3MCHYUBOCTb OPTaHHU3MOB

6.1

[Ipenmer u 3agaum reHetuku. Vctopusi pa3BUTHS TeHETHUKH. Bkiiam poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETUKU. METOIbl TeHETUKH (TUOPUIOIOTHIECKU,
I_[I/ITOFGHGTI/I‘IGCKI/If/’I, MOJICKy.]IHpHO-FCHGTHHQCKHﬁ). OCHOBHBIE T€HETUYECKUE TOHSATHS.

I'enernueckas CHUMBOJIMKA, UCITIOJIb3yEMasd B CXEMax CKpGHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACIEJOBaHMS TMPU3HAKOB, YCTaHOBIEHHbIe [. Menaenem.




Monorubpuanoe cKpeuBanue. 3aKoH eIuHo00pa3ust THOPUIOB TIEPBOTO TOKOJICHUS.
[IpaBuiao AOMUHHMpOBAHHUSA. 3aKOH pacUICIUICHHUs TMPH3HAKOB. ['WMIoTe3a YHCTOTHI
ramer. [lonHOE 1 HETOIHOE TOMUHUPOBAHHE.

JluruOpuaHoe CKpenMBaHHE. 3aKOH HE3aBUCHMOTO HACJICJOBAHUS MPU3HAKOB.
[{uToreHeTHYECKUe OCHOBBI  JAMTHOPHIHOTO  CKpEIIMBaHUS.  AHaIM3HpYIOLIee
cKkpeurrBanue. Vcnonap30BaHWE AHATM3HPYIOLIETO CKPEIIUBAHUS Ui ONpPEIeTICHHS

reHoTHIa 0coon

6.3

CueruieHHOe HaciefoBaHue mpu3HakoB. Pabora T. Moprana mo cHEIICHHOMY
HaclieIoBaHUI0 TeHoB. HapylleHue cleruieHuss TeHOB B pe3yJibTaTe KpOCCHHIOBeEpa.
XpoMOCOMHas TeOpusl HACIEICTBEHHOCTH. | eHeTUYecKre KapThl.

I'enetnika mnosa. XpOMOCOMHOE ONpeAeiacHHe T1ona. AyTOCOMBI M IIOJOBBIE
xpomocoMmbl. ['omMorameTrHble U rereporameTHele opraHu3mbl. HacnenoBanue

IIPpU3HAKOB, COCIINICHHBIX C IIOJIOM

6.4

W3meHunBOoCTb. BHIBI M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HacieAcTBeHHas. Ponb
cpeAbl B HEHACJEICTBEHHOM H3MEHYMBOCTU. XapaKTepUCTHKa MOAM(DUKALMOHHON
M3MEHYMBOCTH. BapuanuoHHbIM psx W BapuanuoHHas KpuBas. Hopma peakuuum
npusHaka. KonndecTBeHHbIE M KA4eCTBEHHBIC IPU3HAKM M HMX HOpPMa pEaKLuu.

CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrBennas, uiaM  TeHOTUIMYECKas,  M3MeH4YMBOCTh.  KoMOuHaTHBHas
M3MEHYMBOCTh. Melio3 1 MoJI0Boi npoliecc — 0CHOBa KOMOWHATUBHOM M3MEHYHUBOCTH.
MyTranuoHHass U3MeHUMBOCTh. Kilaccudukanms MyTanMid: TE€HHBbIE XPOMOCOMHBIE,
reHoMHbple. Yactora u mnOpuyMHBl MyTanui. MyrtareHHsle  (akTopbl. 3aKOH

FOMOJIOTMYECKUX PSIAOB B HacleACTBeHHOM n3MenunBoctu H.U. BaBumosa

6.6

I'enetnka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METO/bI TEHETHKH YeJIOBEKa:
TreHeaIOTHYeCKHM, OJIN3HEIIOBBI, LIUTOr€HETUIECKHH, OMOXMMUYCCKUI,
MOJIEKYJIIpHO-TeHeTuUeckuil. COBpEMEHHOE OmpeieJIeHne FeHOTHUNA: TOJIHOT€HOMHOE
CEKBEHUPOBAHWE, TE€HOTUIMPOBaHWE, B TOM uyucie ¢ nomouipro [II[P-ananusa.
HacnencrBennnsle  3a0oiieBaHUs — deJIOBEKa: TIeHHBIE  Oole3HM, OOJIe3HH C
HACJIEJICTBEHHON MPeNpacioiIokKeHHOCThI0, XpOMOCOMHBIE 001e3HU. COMaTUYECKUE |
reHepaTUBHbIC MyTanuu. [IpuHIMIBL 340pOBOTO 00pas3a KU3HU, TUATHOCTHKH,
npopUIaKTUKU W JICUEHUS TEeHETUYeCKuX Oosie3He. Meauko-reHeTHuecKoe
KOHCYJIbTUPOBAaHKE. 3HAYCHUE METUITMHCKOW T€HETUKHU B MPEJOTBPAIICHUN H JICUCHUHN

TCHETHYECKHUX 3a00JIeBaHUI YeI0oBeKa

Cenexiust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexkuusi Kak Hayka M IpoliecC. 3apOKICHUE CENEKLIHUHU U JOMECTUKALUA. YUeHHE
H./. BaBuioBa o 1eHTpax MPOUCXOXKICHUS U MHOTO0Opa3Hsi KYJIbTYPHBIX PACTCHHA.

LleHTpbI NPOUCXOXKIEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoja, TaMM

7.2

CoBpeMeHHbBIE METO/IbI CeNEKIMKH. MacCOBBI U HHAUBUAYAIBHBIN OTOOPHI B CETEKITMHI




7.3

pacTeHMil M XKUBOTHBIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE CKpEIIMBAHHUE —
uHOpuauHT. Yucras nuaus. CkpermuBaHue YUCThIX JuHuil. ['ereposuc, nmu rudpunHas
cuna. HepoacrBenHoe ckpeniuBanue — ayropuauur. OtaanéHHas rubpuausanus u eé
ycnexu. MCKycCTBEHHBI MyTareHe3 M IOJIY4YeHHE MOJMILIONIO0B. JlocTmxkeHus

CCIICKIIMHN paCTCHI/Iﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB

buorexHonorus Kak oTpacib NpPOU3BOACTBA. ['€HHas MHXKEHepusA. OTanbl CO3JaHMS
pexomOunantHo JIHK u TpaHcrennsix opranu3moB. KiietouHas uWH)XeHepUs.
Kiierounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOXeHUe pacreHuid. KiioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIMCTBEHHBIX OPIraHU3MOB. OKOJIOTMYECKHE U

studeckue rnpodnemsl. MO — reneTndecku MOAUGUITUPOBAHHBIE OPTraHU3MBI

11 KUIACC

Kon
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IIpoBepsieMblii 31eMEHT COAEPKAHUSA

DBOJIOIIMOHHAST OMOJIOTHS

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BoONONUU. [lameoHTONOrMYECKUe: MOCIEeI0BATEILHOCTh TOSBICHUS
BHUJIOB B TAJICOHTOJIOTHYECKOM JIETOMHUCH, nepexoanbie Gopmel. buoreorpaduueckue:
CXOACTBO W paznuuue payH u ¢GIOp MATEPUKOB M OCTPOBOB. DMOPUOIOTHUYECKHUE:
CXOACTBA M pa3jindusi 3M6pI/IOHOB Pa3sHbIX BHUAOB ITO3BOHOYHBLIX. CpaBHI/ITeJ'II)HO-
aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHbBIE, PyJIUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekymsipHO-OMOXUMHUYIECKUE:  CXOJCTBO  MEXaHW3MOB  HACJCICTBEHHOCTH U

OCHOBHBIX METa00INYCCKHUX HYTCﬁ Y BCEX OpraHnU3MOB

1.2

1.3

OpomonmonHass Teopus Y. [lapBuna. I[lpennocwiniky BO3HUKHOBEHHUS JAapBHUHU3MA.
JIBuoKymire cuiibl 3BOJIOUMU BHUJIOB O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IMPHU
OTPaHUYEHHOCTH  PECypcoB,  HeomlpenenéHHas  M3MEHYMBOCTh, Ooppba  3a

CYIIIECTBOBAHME, €CTECTBEHHBIN OTOOP)

Cunrernueckass teopus oHBomouuu (CTD) U OCHOBHBIE €€  IOJIOKEHHS.

MukposBontonusd. [Tonynsauus kak eIMHALIA BUIA U SBOJIIOLUN

14

JIBroxymue cuitbl ((pakTopbl) SBOJIONMUN BUIOB B pHpoAe. MyTallmOHHBIA MPOIECC U
KOMOMHATUBHAsI U3MEHYNBOCTD. [lonmynsinoHHbie BOJTHBI U Apelid reHoB. M3onsius u
murpamus. EcrecTBeHHBIM 0TOOp — HampaBiIsAOmMA (akTop HBoMonuH. DOpMbI
€CTECTBEHHOT'0 0TOOPA.

[IpucnocoOneHHOCT, ~ OpraHU3MOB  Kak  pe3yabTaT  3Bojiouud.  [Ipumepsl




MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopGh 036l U HAHOATATI TAIIUH.
Bun u BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OPMBI BHI000pPA30BAHUSA:

FCOFpa(bI/I‘l€CKOC, 9KOJIOTHYECKOE

1.5

2.1

2.2

2.3

MaKpOBBOJ'IIOHI/IH. cDOpMI:I OBOJIFOIIUHN: (l)I/IJ'ICTI/I‘IeCKaﬂ, JUBCPICHTHAs, KOHBCPIrCHTHAas,

napaiensHas. HeoOparumocTs 3Bomonun
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHayuyHble  TpEACTaBICHUS O  3apOXKJICHUM KU3HM. HayuyHble  rumoresbl
BO3HUKHOBEHHMSI )KU3HU Ha 3eMJie: aOMoreHe3 U MaHCIepMus. XUMHYECKas dBOJIOIHUS.
DKCIEPUMEHTAIBHOE TOATBEP)KICHNE XUMHUUYECKOM HBOMIONMU. HauanbHble STambl
ouosornueckoi 3Bomoruu. I'mmoreza PHK-mupa. TlepBoie KIETKM M UX DBOJIFOIUS.

@opMHUpPOBAaHNE OCHOBHBIX I'PYIII ’KMBBIX OPTaHU3MOB

Pa3Butne xu3Hu Ha 3emie mo spam u nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [laneosolickas 3pa u e€ nepuoabl: KeMOPUHCKHM, OpJTIOBUKCKUH,
CUJIYpUMCKHI, J€BOHCKHII, KAMEHHOYIOJIbHbIM, MepMCKUi. Me3o3olickas 3pa u eé
IIEPUOJIBL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3oiickasg 3pa u €€ mepuonbl: MajJeoreHOBbIN, HEOTE€HOBBIN, AHTPOIOIE€HOBBIM.
XapakTepucTrKa KJIuMaTa ¥ T€OJOTHYECKUX TpoiieccoB. OCHOBHBIE ATAIbl SBOJIOINHI
pPacCTUTENBFHOTO M SKUBOTHOTO MHpa. ApoMopho3bl y pacTeHHid H >KUBOTHBIX.

[losiBieHne, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

Cucrema  OpraHMyeckoro Mupa Kak  oOTpaxeHue  3Boitouuu. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIIBI OPTaHU3MOB

2.4

2.5

OBOJIIOLMS  4YeJIOBEKa. AHTPOINOJOrus Kak Hayka. Pa3BuTHe NpeACTaBICHHN O
MIPOUCXOXKJACHUH YejoBeka. MeTonbl n3ydeHus: anTpornorene3a. Cxo/IcTBa U pa3anaus
YeJoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YeJIOBEKa.

JBwxymue cuibl (pakTopsl) aHTpomoreHe3a. HacienacTBeHHas W3MEHUHMBOCTH U
€CTeCTBeHHBIN 0TOOp. OOIIeCTBEHHBI 00pa3 >KW3HU, M3TOTOBICHUE OPYAHH TpyAa,

MBIIIJICHUE, PC€Yb

OCHOBHBIE CTaJIMM W BETBU SBOJIOLMH YEIOBEKA: aBCTPAJONUTEKH, YEIOBEK yMEIbIi,
UYenosek npsaMmoxondiui, Yenosek HeaHaepranbcekui, Yenosek pasyMmHbiid. Haxonku
HCKOMAEMBbIX OCTAHKOB, BpEMS CYIIECTBOBaHHUS, OOJACTh PACIPOCTpPaHEHHS, O00BEM

TOJIOBHOTO MO3Ta, 00pa3 >KU3HHU, OpYAUs

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICOUIHAs (€Bpa3HiicKas), HErpo-
aBCTpayionHas (PKBaTOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). YepThl
MPUCTIOCOOJICHHOCTH MPEICTABUTENIECH YETIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHMSL.

EnunctBo yenoBeueckux pac. Kpuruka pacuzma




OpranusMsbl 1 OKpyXxKatouias cpeaa

3.1

Okonorus Kak Hayka. 3agadyd W pa3feibl dKOJOrMu. MeTonasl SKOJIOTHYECKHX
UCCIIEIOBAaHMH. JKoJIOrudeckoe MupoBos3peHue. Cpeapl OOHTaHUS OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAasA, IIOYBCHHAsA, BHYTPpUOPTraHU3MECHHAsA

3.2

3.3

3.4

3.5

4.1

Okonoruueckue dakropsl. Kitaccudpukanus sxonoruyeckux (pakTopos: abMOTHYECKUE,

OMOTHYECKHUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBbI

AbGuornueckue  (axkTopbl: CBET, TEMIeparypa, BIaXHOCTb. doTonepuoausm.
[IpucnocoOneHust OpraHu3MoB K JeicTBHIO abuoTuyeckux GaktopoB. buonmornyeckue

PUTMBI

buornueckne QaxTopsl. Buapl OHOTHUECKHMX B3aMMOACWUCTBHUI: KOHKYPEHIHS,
XMIIHUYECTBO,  MapasuTU3M, MYTyaju3M, KOMMEHcCaIu3M  (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIN3M, HEUTpaIu3M. 3HaYCHUE OMOTUYECKUX B3aUMOACHCTBUI

ISl CYIIIECTBOBAHUS OPIaHU3MOB B IIPHPOJIHBIX COOOIIECTBaX

OKOJIOTHYECKHUE XAPaKTCPUCTHUKU TTOIYJIAINH. OCHOBHBIE ITOKa3aTeln MOMmyJIAInHU:
YHUCIIEHHOCTD, IUIOTHOCTh, POXKAa€MOCTh, CMEPTHOCTh, IPUPOCT, MUrpaus. J{nHaMuka
YYCJIEHHOCTH MONMYJISALMU U €€ PEeryIsaius

Coo0miecTBa 1 HKOJIOTMYECKUE CUCTEMBI

CooOmiectBo  opranu3moB — OuoneHo3. CTpykTypbl OuoleHo3a: BHJIOBas,

IIPOCTPaHCTBEHHas, Tpoduueckas (mumieBast). Bunbl-nomuHanTel. CBsi3u B OHOIIEHO3E

4.2

DKkojoruveckre cucreMbl (dkocuctemsbl). [ToHsTHe 00 »KOCcHcTeMe M OHMOTEOIeHO3E.
qDYHKHI/IOHaHI)HBIe KOMITOHCHTBI 9KOCUCTEMBI: IPOAYLCHTBI, KOHCYMCHTLI, pCAYLICHTEI.
KpyroBopor BemiecTB M IMOTOK JHEPrHH B 3KocHcTeMe. Tpoduueckue (MUIIEBBIE)
YpOBHHU 3KOcUcTeMbl. [lumieBbie nenu u cetd. OCHOBHBIC MOKA3aTeNd AKOCUCTEMBI:
Ouomacca, TPOAYKIMs. OKOJOTHYECKHE NHPAMUABL: TMPOAYKIMH, YUCICHHOCTH,
o6uomaccel. CBoilcTBa HIKOCHUCTEM: YCTOMYHMBOCTb, CaMOPETYJSIUsS, pa3BUTHE.

Cyxkueccus

4.3

[IpupoHbIE SKOCHCTEMBI. DKOCHUCTEMBI O3€pP M pEK. IJKOCHCTEMAa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIOT€HHBIE SKOCUCTEMBI. ATPO3KOCHCTEMBL. Y PpOOosKocucTeMbl. buonornyeckoe u
XO03SICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue  kak  ¢dakTop  ycTOMYMBOCTH  dKocucteM.  CoxpaHeHHE

OMO0JIOTNYECKOTo pazHooOpa3us Ha 3emiie

4.4

Yuenne B.U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB u cTpyKTypa Onocdepsl.
KuBoe BemectBo u ero ¢yHknun. OcobeHHOCTH Ouochepsl Kak riI00aabHOM

sKOcHUCTeMBI. [IMHaMu4eckoe paBHOBecue U oOpaTHas cBs3b B Onochepe. KpyroBopotsr




4.5

BEIIECTB M OWOTCOXMMHUYECKUE IUKIBI AJIEMEHTOB (yrjiepojaa, a3oTa). 30HAJIBHOCTH

ounocepsl. OCHOBHBIE OMOMBI CYIITH

YenoedectBo B Oumocepe 3emmm. AHTpomoreHHble H3MEHEHHsT B Ouocdepe.
['moGasibHBIE YKOJIOTHYECKUE MPOOIIEMBI.
OcHoBa PalOHAJIbHOI'O YHIPAaBJICHUA NPUPOJHBIMU pECypCaMU M UX HCIIOJIBL30BaHHC.

JlocTuxkenust OMOJIOTUU U OXpaHa MPUPOIbI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET






