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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY JJIA
OTIpEJICNICHHS] TOAXOJ0B K (POPMUPOBAHUIO COJEPKAHUS YYEOHOro TMpeaMeTa
«buosorus» cocraBWiId: KoHIentyaiabHble mnosoxkeHus OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIEH, COJEp)KaHMs, pe3yJbTaTOB OOy4YeHUus H
TpeOOBaHU K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX IENSIX U
MPUHININAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpPEIHETO
oOmrero oopazoBanusi B Poccuiickoii denepaiuu, a Takxe MoJI0KEHUs 0 criennuuke
Oouosioruu, €€ 3HAYCHUHW B TO3HAHUM SKUBOM MPUPOABI M OOECIECUCHUU
CYLIECTBOBAHUS YE€IOBEYECKOro oOmiecTBa. COrlacHO Ha3BaHHBIM ITOJOXKCHHSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu 1a€T MpeiCTaBICHUE O LIENsX, 00 00IIeil cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YUeOHOI 0 pemeTa
«buonorusy, onpeaenser o0s3aTeTbHOE MIPEIMETHOE COICPKAHHE, €r0 CTPYKTYPY,
pacrpefielieHue 1o pasjejlaM U TeMaM, PEKOMEHIYyEMYIO IOCIeJ0BATEIbHOCTh
U3y4eHHs] yueOHOTro Marepuasa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3€H, JOrMKM 00pa30BaTENbHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
O0yJarOIIIXCS.

B nporpamme o 6100THN TaKKe yUUTHIBAIOTCS TPEOOBAHUS K IJTAHUPYEMbIM
JUYHOCTHBIM, METalpPEAMETHbIM U TMPEAMETHBIM pe3ysbTaTaM OOy4YeHUs B
dhopmMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-I103HaBaTEIbHON
JeSTeNIbHOCTH/Y4eOHbIX JEeHCTBUI 00ydJalomuxcsi MO OCBOCHHIO COJIEPKaHUs
OMOJIOrMYecKOro 00pa30BaHUS.

B nporpamme no 6uonorun (10—-11 kiaccel, 6a30BbI YPOBEHB) peaii30BaH
MPUHIUAN TPEEMCTBEHHOCTH B HW3y4Y€HUU OHOJIOruH, Ojaromaps 4yeMy B Hel
MPOCMATPUBAETCS HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
o0Opa3e KM3HM M OEpeX HbIM OTHOIIEHHMEM K OKpY)Karolleil NpUpOAHOU cpeje.
[TosTOoMy Hapsly ¢ U3y4yE€HHUEM OOIICOMOJOTMUYECKUX TEOPHUi, a TaKkKe 3HAHUU O
CTPOCHHHU JKUBBIX CUCTEM PA3HOT0O PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH yAEJIEHO BHUMAaHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUU B TIOBCETHEBHOM KU3HU JIJIsl PEIICHUS MPUKIAIHBIX 3aj]1a4, B
TOM YHucie: MPOPUIAKTHKN HACIIEJACTBEHHBIX 3a00JeBaHUI ueIoBeKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBAHUS KOJIOTUUECKH 11E€JIECO00Pa3HOTO
MOBEJICHUS B OKPY>KAIOIIeH NMPUPOJAHON cpejie, aHallu3a BIUSHUS XO3iCTBEHHOU
JIeATEeIIbHOCTH YeJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcunenue BHUMaHUS K TMPUKIAJAHOM HAMPaABICHHOCTH Y4Ye€OHOro mpeaMeTa
«buonorus» NpoAMKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUSI YCIIOBUM JIJISl pEIIICHUS



OJTHOM M3 aKTyaJbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanoiaraer GopMupoBaHue y oOydaronIuxcsi ClOCOOHOCTH aJanTHPOBATHCS K
W3MCHCHUAM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorns Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHs 3aHUMAET BAKHOE
mecto. OHa oOecrieunBaeT (QopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTEIIbHBIX TPU3HAKaX — YPOBHEBOW OpraHM3aIliid W SBOJIOIHH, CO3MaéT
YCIIOBHSI  JUJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOIBI,  (POPMUPOBAHUS
(GyHKIIMOHATBHOM T'PAaMOTHOCTH, HABBIKOB 370pOBOTO M Oe3o0macHoro obpasa
’KU3HU, SKOJIOTUYECKOT0 MBIIIJIEHUS, [IEHHOCTHOTO OTHOIICHUS K YKUBOM MPUPOJIE U
YeJIOBEKY.

Bbonpioe 3HaueHHe OMOIOTHST UMEET TAK)Ke JIJISl PEIICHUS] BOCTIUTATEIIBHBIX U
pa3BHBAIOIIMX  3aJad  cpemHero  oOmero  oOpa3oBaHMs,  COIMAIA3AIUU
oOyuaromuxcs. M3ydyenune 6uonorud odecrnednBaeT yciaoBus st (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMH OWOJOTHYECKUX 3HAHUH C
MPEICTABICHUSIMH U3 IPYTUX YICOHBIX MPEMETOB, B YACTHOCTH, (DU3UKU, XUMHH U
reorpaguu. Ha3paHHble TOJNOXKEHUS O TMpeAHA3HAYECHUH Y4YeOHOro MpeameTa
«buomorusiy COCTaBMIM OCHOBY JUIS ONPEICICHUS IIOJXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHMIO €r0 COACp)KaHWsA, TMPEACTABICHHOTO B IporpaMme IIo
Ononoruu.

Ot60p copepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIICCTBJIEH C TMO3WUIHUHA KYJIBTYPOCOOOPA3HOTO TOJX0JIa, B COOTBETCTBHH C
KOTOPBIM OO0yYaroImuecs: TOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMPECIAIONME aJeKBATHOE TOBEIACHHE
4eJioBeKa B OKpYXKalolled MpUpOJHON cpene, BOCTPeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUUYECKOU aesaTenpbHOCTH. Ocoboe MeCcTO B ATOM cHUCTeMe 3HAHUHN
3aHUMAIOT JJIEMEHTHI COJIEP KaHMs, KOTOPBIE CITy>KaT OCHOBOH JyIsi (hOPMHUPOBAHHUS
MPEJCTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTUHE MHpa U
IEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OMOJOTMYECKOro 00pa30BAHMS.

CTpyKTypHUpOBaHUE COJAEpXKaHUSA YYEOHOrOo MaTepuaja B TPOrpaMMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TNPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTIMYUTENILHBIX OCOOCHHOCTSIX >KUBOU MPUPOBI, O €€ YPOBHEBON OpraHHU3alluu U
ABOJTIOITMHU. B COOTBETCTBUHU C 3TUM B CTPYKTYpe y4eOHOTO npeameTa «bruosrorusy»
BEIJICIICHBI CIICAYIOIINE COAepKaTeabHbie TUHUU: «buomorus kak Hayka. MeTo bl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosormueckas cucrema», «Opranm3m Kak
Oouonornyeckas cucremay, «CucteMa U MHOTrooOpazue OpraHH4YEeCKOTO MHpay,
«OBOJTFOIHUS KUBOHM MPUPOIBD), « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



[ens m3yuenus yueOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHNE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX NEWCTBHM B OTHOIIEHWHW OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JoctiwxkeHue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUMBAETCSI PEIICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOEHUE OOYYaIONIUMHUCS CUCTEMbl 3HAHUU O OUOIOTUYECKUX TEOPHUsIX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBujaxX, CIy>KaluX OCHOBOM
JUist GOpMHUPOBAHUSI TIPENICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJlaX HAy4YHOr0 MO3HAHMS, CTPOCHHH, MHOTOOOpAa3uu U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIIMH, BBIIAIOIINXCS OTKPBHITUIX M COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIlECCe aHajiu3a JaHHBIX O MyTAX Pa3BUTUA B
OWONIOTUY HAYYHBIX B3IJBIIOB, WACH M MOIXOI0B K W3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIlNy;

CTAaHOBJICHHE Yy OOydYarommxcss oOmel KyJIbTypbl, (YHKIIMOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OICHUBATH SBJICHUS OKPYIKAIOIIETO
MUpa KUBOW TPHUPOJIB HA OCHOBAaHWH 3HAHUH W OTIBITA, TIOJYUYCHHBIX TTPU U3yUECHUN
OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTU 4YeJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TTO3HAHHS UYEJOBEKOM >KHBOMU
PUPOBI, HEOOXOAUMOCTH OEPEKHOIO OTHOIICHUS K HEM, COOMIOCHUS AITUUECKUX
HOPM TP NPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHU;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW MJIA TIOBBIINICHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYPHI, 171 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OIICHKH TOCJIC/ICTBUN CBOEH JESATEILHOCTH IO OTHOIIEHUIO K OKPY KaIOIIEeH cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero o6miero oOpaszoBanusi «buonorus», uzyuyaemasi Ha
0a30BOM YpOBHE, SBJISICTCS 00S3aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MpPeAMETHOMN 00nacTn «ECTeCTBEHHO-HAYYHBIE TPEAMETHD.

Jlnst u3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHMs
orBoauTcs 68 yacos: B 10 kiracce — 34 yaca (1 gac B Hezento), B 11 kimacce — 34 yaca
(1 yac B HenemMO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduei, TUKOM, ICTETUKON U MPaBOM.
Posb Ouonorun B popMUpOBaHUU COBPEMEHHON HAy4YHOUH KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOUW PUPOJIBI (HAOII0/IEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuKaius, MOJECTUPOBAHKUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konsnos, Ix. Yorcon u ®@. Kpuk.

Tabmuie! 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pazIWYHBIX METOJIOB MpPH
W3Y4YCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

JXKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKu ), OMoCEpHBIi.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HI», «YPOBHH OpraHU3alldN
KUBOU IPUPOIBD).

O6opynoBanue: moaenb Mojiekyiasl JJHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEPAIbHBIX BeleCTB B KieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnmble ¥ 3aMEHUMbIE aMUHOKHCIOThI. AMUHOKUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIepBUYHAS, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
byHKIMHN OEIKOB.



depMmeHTHI — OHOI0rHYecKre Katanu3aTopsl. CTpoeHue pepmMeHTa: akTUBHBIN
HeHTp, cyOctpatHas crneuuguuHoct. Kodepmentsl. Burtamubbl. OTiauuwms
(bepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB.

VYrneBoabl: MOHOCaxapu bl (TJIH0K03a, pu003a U 1e30KCUpu003a), Tucaxapuibl
(caxapo3a, JnaKTo3a) M TOJMCAXapulbl (Kpaxmana, TJIUKOIeH, IEJUI0I03a).
buonornyeckue GyHKIMH yIIIE€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qochomunuasl, crepouabl. ['mapodubHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

Hykneunossie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIHUH.

[utonorusa — Hayka o kierke. Knerounas teopust — mpuMep B3anMOAECHCTBUS
ujei 1 paKToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Krnerka kak nenoctHas xuBas cucreMa. O01I1e Npu3HaKy KJIETOK: 3aMKHYTast
HapykHas memOpana, moiekynsl JIHK kak renernueckuil ammapaT, cuctema
CUHTE3a OeJKa.

Tunbel KJIETOK: »yKapuoOTHYeCKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Kinerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHBI.
[Ipoucxoxknenne MUTOXOHApUM W TutacTuia. Bunel mnmactun. HememOpanubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, UEHTPUOJU, PECHUYKH,
KIyTUKH. OYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue aapa: sijaepHas 000JouKa,
KapuoIlUIa3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Junarpammel: «PacnipeiesieHne XUMAYECKUX 3JIEMEHTOB B HEXKMBOM IPUPOIL»,
«Pacrpenenenne XuMU4ECKUX 2JIEMEHTOB B )KUBOU ITPUPOJIEN.

Tabmuter u cxemsbl: «llepuoamdeckas TabnHIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIEKYJIbI BOJIbI», «buocunTes 0enkay, « CTpoeHUue MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmentay, «Hykmennossie kucinotel. JJHK», «CTpoeHne MOIEKYIIbI



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTtpoeHue spa KIEeTKn», « Y IeBoAbD), «JIMmuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEICHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGopatropnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl)y.

Jlabopatopnas pabota Ne 2. «M3ydeHue CTpoeHHsS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTEepUU IMOJ MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIISALINS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHUH
MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOHBIN U reTepoTpoHbIid. Poib pepmMeHTOB B
oOMEHE BEILIECTB U MPEBPAILICHUH SHEPTUH B KIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (oTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a IS KU3HH
Ha 3emuie. BiusiHue yciioBuid cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HH Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciiersieHue BelIecTB, BbIACICHUE U
aKKyMYJIMPOBAHHME SHEPTUHU B KIJIETKE. DTalbl JHEPreTUUECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buabel. KuciopogHoe oOkuclieHHWE, WIH KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanre. IPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuyHoro cuHre3a. ['enernueckas wunHbpopmarus wu JIHK.
Peanuzauusi reHetrudeckoil mHdopmanuu B kieTke. ['eHETHYEeCKHMH KOA U €ro
cBoiicTBa. Tpanckpunuus — matpuunbiii cunre3 PHK. Tpancmsius — OuocunTes
Oenka. Otambl TpaHcisaiuu. KomupoBanue amuHOKUCIOT. Ponmb pubGocom B
OounocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbiTust BupycoB (/. 1.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U SKU3HEHHOIO IMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacteHui, KUBOTHBIX U YEJIIOBEKAa, BBI3LIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Boz6ynurens CIIN/a.



OOpatHas ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza. Ilpodumaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nutanusy, «Metabonuzm», «MHUTOXOHAPHS,
«HepreTudeckuii oomen», «Ximopormiacty, «PotocunTes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHHE reHay, «CuHTe3 Oenkay, «I 'eHeTuuecKuid Kooy,
«Bupyce», «bakrepuodarn», «CtpoeHne u xu3HeHHbIM 1nukia Bupyca CIIW/a,
Oaktepuodaray, «Pemmukamms JJTHK.

Oo6opynoBanue: monaenu-anummkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHre M MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii muki, Wik >KU3HEHHBIM IMKJI KiIeTkd. MHTepdaza m MuUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Permnukanus — peakiuss MaTpuyHOTO
cunteza JIHK. Crtpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli M TalVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[{uTosiornueckne OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Craaum muto3a. IIporecchl, npoucxoadimne Ha
Pa3HbIX CTAAUIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas TuOENb KIETKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Gecrionoro
Pa3MHOKEHUS: [JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIIMYUS OT O€CIIOIO0TO.

Meito3. Craguu meiiosza. [Ipoueccel, mpoucxoasuye Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrMYeckuid CMBICT H
3HAYEHHUE MEN03a.

['ameTtoreHes — mporecc 0O0pa3oBaHUSI TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBeie xemne3pl: CEMEHHUKH M AUYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, SWUIIEKJIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SUNEKIETOK M crepMaTo3ounoB. OImIog0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOPHOHAIbHOE  pa3BHUTHE
(3MOpuorenes). Jrtanbl SMOPHOHATIBLHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOieHne, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THITBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsaMmoe (JIMuuHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPO/JICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabnuuer u cxembl: «DOpMbl Pa3MHOXKEHUSI OPraHuU3MoOB», «JlBoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kinerku Oaxktepuily, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounwrii nmukim», «Pemmukanus JHK», «Mwutosy,
«Meio3y», «Ilpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
4yeJ0BeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOIIUTAIOIIETO», «SHIeKIeTka miuekonuTarmero»y, «KapuoknHes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIuKanus «JlelieHue KIETKH», MOJEINb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlabopaTopHbIe M IpakTHYeCcKUe padoThl:

JlaGoparopuas pabora Ne 3. «HaGmiomenme MuTO3a B KIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacsiencTBEeHHOCTh U N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Mictopust pa3BUTHS TEHETUKH. Ponb iuTonoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHUKH. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKU (TUOPHUAOIOTHUUYECKUN,
IUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMoHATHS. [ 'eHeTnuecKkas CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAaHUI.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE . Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokoseHud. [IpaBuino 1oMuHUPOBaHMS. 3aKOH paclIeIeHUs] TpU3HaKoB. [ unore3a
guCTOTHI raMeT. [ToaHOE ¥ HeMmoIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUSI.
AHanuzupytoliee ckpenBanme. Vcnoiab30BaHue aHATU3UPYIOLIET0 CKPELMBaHUs
JUTSI OTIpECIICHUsI TEHOTHUIIA OCOOM.

CuemnnenHoe HacnegoBaHue rnpu3HakoB. Pabota T. Moprana o cuerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



I'enetnka mosia. XpoMOCOMHOE OMpejeieHre mojia. AyTOCOMBI U TOJIOBBIE
XpoMOCcOMBI. ['oMorameTrHble M Te€TeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUIBI N3MEHUYMBOCTH: HEHACJIEACTBEHHAS W HACJIEACTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAITMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIi psaj ¥ BapuallioHHas KprBasi.
Hopma peakumu npusHaka. KonmyecTBEHHbIE MU KAYECTBEHHbBIC MPU3HAKA U HUX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 U TOJOBOM MpollecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHUYHUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTtareHubie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM nu3menunBoctyd H. 1. BaBusosa.

BuesanepHast HaCiI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKA: TeHeaIOTHYCCKUM, OMM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE OIpEJICIICHUE FEHOTHIIA:
MTOJJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUMMPOBAHUE, B TOM YHCJIE€ C IMOMOIIBIO
[T11P-anamm3a. HacmencTtBenHble 3a00jicBaHMS 4YeJOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIC KiIETKU. IIpUHITUIIBI
3JI0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKA U JICUCHHUS T€HETUUECKUX
Oone3Hel. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE MEIUITUHCKOM
TE€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuiiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €70 [IUTOTCHETHYECKas
OCHOBa», «3aKOH PACHICIIJICHUS U €ro IUTOTCHETHYECKass OCHOBAY, «3aKOH YUCTOTHI
rameT», «lurubpumaHoe ckpemuBanuey, «LluTomorunaeckue OCHOBBI TUTHOPHTHOTO
CKpeluBaHus», «Meno3», «BzaumonencTBue ajmienbHbIX TEHOBY, «l €HETUYECKUE
KapThl PACTCHUH, )KMBOTHBIX M 4YEJIOBEKA», «I'€HeTHKa monay, «3aKOHOMEPHOCTHU
HACJIEJIOBaHUs, CUECIUIEHHOTO C IoJoM», «KapHoTuribl yemoBeka M >KMBOTHBIX»,
«Buapl m3smMeHunBOCTHY», «MoaudukarmoHHas HW3MEHUYHMBOCTHY, «HacmemoBanue
pesyc-akropay, «['eHeTHKa rpyni KpoBu», «MyTallmoHHAss U3MEHUUBOCThY.

OO6opynoBaHue: MoJieNnu-anmiukanuu «MOHOTHUOPUIHOE CKPEIIUBAHUEY,
«Hemonmnoe momuuupoBanue», «Jurubpumnoe ckpemmBaHuey, «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipenapaTt «po3odunay (Hopma, MyTaruu GopMbl
KPBUILEB U OKPACKU TeJa), repoapuit «I'opox moceBHOM».



JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Jlabopatopnas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO M
JUTUOPHUIHOTO CKPEUIMBAHUS y APO030(HIIbI HA TOTOBBIX MUKPOIIpETIapaTaxy.

JlaGoparopnas padota Ne 6. «M3yyenne MoaudUKaliMOHHOW U3MEHUYHUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psila U BAPUALIMOHHON KPUBOW».

JlabopatopHnas pabora Ne 7. «AHanu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX
MHKpOIpENnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue M aHalIW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3apOXKACHUE CEIEKIMU M JTOMECTUKALUS.
VYyenune H. Y. BaBuiioBa o ieHTpax MPOUCXOKACHUS K MHOTOO0Opa3us KyJIbTYPHBIX
pactenuii. LIeHTpbI MPOUCXO0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, mopoja, ITaMM.

CoBpeMeHHbIE METOIbI CeleKIMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLEHKa JKCTEpbEpa. BIM3KOPOACTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE 4YHUCTHIX JIMHUI.
['erepo3uc, wim rubpugHas cuina. HepoacTBeHHOE CKpeluBaHUE — ayTOPHJIUHT.
Otpnanénnas rudbpuauzanus u e€ ycnexu. MIckycCTBEHHbBIN MyTareHes u Mmojiy4eHue
MIOJTUTLIONIOB. JJOCTHXKEHHUS CENEKIIUN PACTEHUMN, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAas WH)KEHEpHUA. DTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas
nHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodbmembl. MO  —  reHeruuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

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

Tabnauubr u cxembl: kKapta «LIeHTpbI MPOUCXOXKAECHHUSA U MHOTOOOpa3us
KyJIbTYPHBIX pacTeHui», «I[lopoapl toMamHuX KUBOTHBIX», «CopTa KyJBTYPHBIX
pacteHuity, «Otnanénnas ruopuauzanusy, «Padotsl akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTB OHOTEXHOJOTUM», «KileTouHblE KYJIbTYypbl H
KJIIOHHpOBaHHE», «KOHCTpynpoBaHUE U IIEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUI010B U KOPHEIUIOJO0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.

JlabopaTopHbIe M IpakTHYeCKUe padoThl:

Okckypeust «OCHOBHBIE METOJbl W JOCTHKEHHS CEIEKIHUH PacTeHUH H
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLHUIO, IIJIEMEHHYIO bepmy,



COPTOUCTIBITATEIFHBIM  YYaCTOK, B TEIUIMYHOE XO3MMCTBO, J1AOOPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBosrONMOHHAsSE OHOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLHMOHHOM TEOPUH. OBOJIIOLMOHHAS
Teopusi U €€ MeCTo B OMONOruM. BiusHUE 3BONIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BOMOIUHU. [lameoHTONOrMYECKHE: MOCIEA0BATENBHOCTD
NOSIBJIGHUST BHUJOB B THaJICOHTOJIOIMYECKON JIETONHMCH, NEPEXOIHbIe (OPMBI.
buoreorpaguyeckue: cxoncTBo U paznuune ¢payH U (Haop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W pa3jinyusi 3MOpPHUOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHBIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHUECKHUE: CXOJACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IyTEeH y BCeX
OpraHU3MOB.

OpomounonHas teopuss Y. [lapBuna. IlpeanochbulkM BO3HMKHOBEHUS
JapBUHM3Ma. JIBWXKyIIKME CHJIbl 3BOMIONMHM BUAOB 1O JlapBuHy (M30bITOYHOE
pa3MHOKEHUE NPU OIPaHUYEHHOCTH PECYpCOB, HEOIpeneaEHHas U3MEHUYUBOCTD,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosiroluu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [Tomynsnus kak eAMHUIA BUAA U SBOIIOLNH.

JBrxynie cuibl ((pakTopbl) SBOJIIOLMM BUJOB B mpupoje. MyTalMOHHBINA
npolecc ¥ KOMOWHATHMBHAs W3MEHYMBOCTH. llomynsiumoHHBIE BOJHBI U Apend
reHoB. M3osanus u Murparus.

EctecTBenHblii oTOOp — HampaBisoomuii  paktop dBomonuu. Dopmel
€CTECTBEHHOT'0 0TOOpAa.

[IprucnocoOneHHOCTh OpPraHu3MOB Kak pe3ynbTaT 3Bostonuu. I[Ipumepsl
PUCIIOCOOJIEHUI y OpraHu3MOB. ApoMOp(03bl U UINOAAAITALINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa30BaHus: reorpauueckoe, IKOJIOTHYECKOE.

MakposBoinonusi. DopMbl  3BOJMIOLUM:  (UIETUYECKAs, JTUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporcxoxieHHEe OT HeCleHHaJIu3UpOBaHHBIX NpenakoB. [Iporpeccupyromas
crenuanu3anus. AfanTuBHas pajuanus.

JdeMoHCcTpanuu:

[Toprpetsi: K. JInnnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mrosnep, A. H. CeBep1ios.



Tabnuter u cxembl: «Pa3BuTHEe OpraHudecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  0oprObI  3a
cymiecTBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOr0o0o0pa3ue COpTOB pacTEHUN»,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTamoHnHas
U3MEHYUBOCTE», «Apomopdo3bey, «Unnoamanrammm», «OO0Imas aereHepanus,
«/IBmkymue cunbl 3Bomonun», «Kapra-cxema Mapmpytra nyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpuCrocoOJIEHHOCTh OPraHU3MOBY,
«I"eorpagpuueckoe BUI00Opa30BaHUEY», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMHU OKPACKH,
HA0Op IJIOMOB M CeMsAH, KoyuieKuus «lIpumepbl 3allUTHBIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HANpPABJICHHS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJIOBHOIO MO3Ta NO3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, KoUleKiusa «@DOpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wonenp ammmkauus «llepekpéct
XpOMOCOMY, BJIaXHbIE nipenaparsl «Pazsutre HaceKoMOro», «Pazpurue JISrymkm»,
MuKponpenapar «/Ipozoduna» (HopMa, MyTauuu GOpMbI KPbUIbEB K OKPACKH TENA).

JlaGopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUUECKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue nprucrnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe H Pa3BUTHE KU3HU Ha 3em.ie.

JlonaydHble TpEACTaBICHUS O 3apOKICHMM XW3HU. HayuHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas
HBOJIIOLIMA. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHMYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BOJOIMU. HadanbHbie STamnsl
ouonornyecko sBomonuu. I'unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W WX 3BOJIOLHMSL.
@opMHUPOBAaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paM U nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas Hpbl. [laneosoiickas spa u e€ mnepuoabl: KeMOPUHCKUH,
OPZIOBUKCKHH, CUITYPUNCKUINA, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUMU.

Me3so30iickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHozoiickass »pa W €€ TMEepuojbl: MAJICOTCHOBBINA, HEOTC€HOBBIN,
AHTPONOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeO0JIOTUYECKUX IpoueccoB. OCHOBHBIE ITalbl
HBOJIIOLIMM PACTUTEIBHOIO U JKUBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUNl H
XKUBOTHBIX. [losiBNIEHNE, paclBET U BBIMUPAHUE IPYIII JKUBBIX OPTraHU3MOB.



CucremMa OpraHM4ecKOro MHUpa Kak OTpaxkeHue »3Boirouud. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOIMS YeIOBEKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJIEHUN YesjoBeka. Meroasl HM3yudeHus aHTponorenesa. (CxonactBa u
pa3uyus YeJI0BeKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHNE YETTOBEKa.

JBrxymue cuibl ((pakTopel) anTpornorenesa. HacneactBenHHas 13MEHUYHUBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIECTBEHHbIN 00pa3 KU3HU, M3TOTOBIEHUE OpPYIAUi
TpyAa, MBILJIEHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKU, YeloBek
yMmenbii, YenmoBek mnpsaMoxondimui, YenoBek HeEaHAEPTAIbCKUK, YelnoBek
pa3yMHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenmoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pPachl:  €BPOICOUIAHAS
(eBpaszmiickasi),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHaJIbHASs]),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIOCOOJICHHOCTH  MpEeJCTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSM CYIIECTBOBaHMs. EJMHCTBO 4YeIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpers: ®@. Pean, JI. ITactep, A. M. Onapun, C. Mumuiep, I'. IOpu, Y.
[apBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoJIHEUHOM cucTEMBI», «Pa3Butne
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIIETKay,
«IIpokapuornueckas kinerkay, «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTrO MHpay,
«CpaBHEHHE AHATOMUYECKHUX 4YEPT CTPOCHHUS YEJIOBEKA U YEeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 YEJIOBEKa», «JlpeBHeilmme nroam», «peBHue mroam», «llepsbie
COBPEMEHHBIE JTIOJN», «HeToBeuecKue pacol».

O6opynoBanue:  Mmymsku — «[lpoucxoxaenne — dvenoBeka»  (OKOCTBI
aBCTpPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaliblla, KPOMAaHbOHIA), CIICTIKA WU
M300pKEHUST KaMEHHBIX OpYAui NEepBOOBITHOrO 4YeloBeKa (KaMHH-YOIIEPHI,
pyomsia, ckpebna), TreoXpoHOJoruueckas TaOnuIa, KoJuleKiusa «Dopmbl
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

[Ipaktuueckast pabota Ne 1. «3ydyeHne uckomnaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHSIX).

OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIK KpaeBeIueCKUN My3eil).

Tema 3. Opranu3msl u OKpYysKalolmas cpeaa.



DKoJI0rHs Kak Hayka. 3afaqd ¥ pa3fesbl 3KOJO0THA. MeToabl 3K0JIOTMYECKUX
UCCIIE0BAHUM. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Gaktopel. Kiaccudukarmss HSKOIOTUYECKHX (PaKTOPOB:
abuoTuyeckue, OMOTHYECKHME M AaHTPONOTeHHble. J[efcTBHE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTOphl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoGnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buonornyeckre puTMBbI.

buotnueckue dhakTopsl. Buibl OMOTHUECKUX B3aMMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHUYECTBO, cMMOH03 U ero ¢opmbl. Ilapasutusm, koomepauus, MyTyalusM,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAaXJICOHMUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HadyeHre OMOTHMYECKUX B3aUMOJEUCTBHI MJiA CYLIECTBOBAHUSA OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTHKU nomyiasuuu. (OCHOBHBIE IOKA3aTENH
NOMYJISILMN: YHMCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YucIeHHOCTH MOIMYJISIIUN U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['exkerns.

Tabmuter 1 cxembl: kapra «lIpupoanrsie 30HbI 3eminy», «Cpenbl OOUTaHUS
opraHu3mMoBy», «®doronepuoauzm», «llonymsiun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJIsIUUU UHDY30pUH-Ty henbku», «llumessie uenmy.

JlabopaTopHbIe M IpakTHYeCcKUe padoThl:

Jlabopatopnas padota Ne 3. «Mopdonorudaeckue 0COOEHHOCTA PACTCHHUM U3
Pa3HbIX MECT OOMTAHUS.

JlabopatopHas padora Ne 4. «BrnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTuueckast padora Ne 2. «IToac4€T MIOTHOCTH NOMYJIALNI Pa3HbIX BUJIOB
pacCTEHUI.

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmectBo opranu3mMoB — OuoneHo3. CTpyKkTypbl OMOIIEHO3a: BHUAOBAs,
MpPOCTpaHCTBEHHasA, Tpoduueckas (muimeBas). Bunbl-momuHantel. CBs3U B
OUOIIEHO3E.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucreme u
ouoreonenoze. DOyHKIIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMbI: IPOAYLIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduueckue (mumieBsie) ypoBHU SKOCUCTEMBI. [1umeBbie nienu u cetu. OCHOBHbBIE
MOKa3aTeld 3KOCUCTEMbl: OHoMacca, MPOAYKIUS. OKOJIOTHYECKUE MHPAMMUJIbL:



MPOIYKIIUUA, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTH,
camoperyJisanusi, pa3putue. CyKIeccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBbI 03€pP U PEK. DKOCUCTEMA XBOWHOTO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buosnornyeckoe 1 X039iCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (aktop ycTOMUMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB u CTpyKTypa
ouocheprr. XKuboe BemectBo U ero (ynkiuu. OcoOeHHOCTH Ouochepsl Kak
r100aIbHOM 3KOCUCTEMBbI. J[MHamMudeckoe paBHOBecHMe U oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BElIeCTB U OMOT€OXUMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriepoaa,
a3oTa). 30HAIbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUs B Orocdepe.
['moGanbHbIE 3KOJIOTMYECKUE MPOOIIEMBI.

CocyiecTBoBaHME MPUPOIBI U yenoBedecTBa. CoxpaHeHue 6uopaznooOpasus
KaKk OCHOBa YycToM4YMBOCTH Ouocheprl. OcCHOBa pAaIMOHATIBLHOTO YIPABICHUS
MPUPOJIHBIMUA PeCypcaMy U WX UCIOJIb30BaHUE. JloCTHKEeHHsT OMOJIOTUM U OXpaHa
TIPUPOJIBL.

JlemoHcTpanum:

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

Tabnuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemn nuTtaHus», «IKOJIOTMUYECKasl NUpPaAMUJIAy,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOJIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOWHOrOo seca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPOTIOTEHHbIE BO3/ICUCTBUS HA MPUPOAY», « BakHelIne NICTOUHHUKY 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHelmas cocTaBistomias ouoceps,
«®Daktopel  merpamanuu  nouB»,  «l[lapuukoBeiii  3ddexkT»,  «DakTOphI
paZOaKTUBHOTO 3arpssHeHust Ounocdepr», «OOmas crpykrypa Ouochepsn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoa B ouochepe», «KpyroBopoT a3ota B IpUpOIE.

O6opynoBanue: Mojenb-anmuinkanus « Tunudneie OUOIEHO3bI», TepOapuii
«PacTtutenbHbie coobiecTBa», Kojuiekuu «buoienos», « Bpenqurenu BakHenHmx
CEIbCKOXO3SMCTBEHHBIX KYJIbTYpP», TepOapru U KOJUIEKIIMU PACTCHUHN U JKUBOTHBIX,
MpUHAJJICKAIIUE K Pa3HBIM SKOJOTUUECKUM TpyIinam ojHoro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300pAKEHUS OXPAHSIEMBIX BHUJOB pACTEHHU U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOITMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHMUS K pe3yjbTaTaM
OCBOCHHUs OOy4YaloIMMHUCSA TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNHMYHOCTHBIX PE3YJBTATOB OCBOECHUS IpenmMera «buonorus»
BBIJICJICHBI CIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IrpaXJaHCKON MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENIeHNI0, HaJlu4yue MOTHBalMM K  OOydeHHio  OHOJoruw,
[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTMYECKOrO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOCHUA Npeamera «buonorus» mocturatorcs B
CIMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIbHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI MW CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PpAa3BUTUA BHYTPECHHEHM IMIO3UMLUHMM JIMYHOCTH, M[ATPUOTU3MA,
YBAKEHMS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TpyAa U CTApLIEMY IMOKOJICHHIO,
B3aMMHOI'0 YBa)XKCHHS, OEPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACJIECIUI0 U
TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon Penepainuu, npupoae u
OKPY’KaloIIen Cpeie.

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS YyuyeOHoro mnpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM EHHOCTSIM POCCHUMCKOTO OOIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONbITa U OMNbITA JCATEIBHOCTH B IMPOLIECCE peanu3alid OCHOBHBIX HANpPaBICHUI
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA
U IIPaBOIIOPAIKA,

TOTOBHOCTB K COBMECTHOM TBOPYECKOM J€ATEIbHOCTH ITPU CO3JJaHUU YUEOHBIX
IPOEKTOB, PEIICHHH Y4eOHBIX M [IO3HABATENIbHBIX 3a/1ay, BBIIOJIHEHUH
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTb  ONpPENENSTh COOCTBEHHYIO MO3UIMI0 IO OTHOIIEHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE YYHUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIOJCH C pa3HBIMU YOSKIEHUSMU, KYJIbTYPHBIMU LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIBbHOTO
OTHOILIIEHUSI K MHEHHMIO ONIOHEHTOB IpPH OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COAEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPHOTHU3MA,
YBOXEHMS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepen Ponunoi, ropnoctu
3a CBOM KpaH, CBOWO PoauHy, CBOM S3BIK M KYyJbTYpy, IPOLLIOE M HACTOsLIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIIEIHUIO U NTAMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATHh BKJIaJ POCCHUMCKUMX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOrMM, NOHMMAaHUS 3HAYEHHA OWOJIOTMM B IO3HAHUHM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

uaeliHasg yOeXIEHHOCTh, TOTOBHOCTh K CIyKEHUIO U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUICKOT0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M [IECHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMUYUBOrO OyAyIIErO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIUTEIISAM, CO3JAHUIO CEMBHA Ha OCHOBE
OCO3HAHHOI'O IPUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBEICTBUHU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE 3MOIIMOHATBHOTO BO3/ICHCTBUS )KMUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJIy4ns:

MOHUMAaHUE U peaju3alus 3[0pOBOro 1 6e3onacHoro oopasa >ku3Hu (3710pOBoOe
MUTaHKE, COOJIFOCHNE TUTUEHUYECKUX MPAaBUII U HOPM, COQTAaHCUPOBAHHBIN PEXUM
3aHATHUM W OTHObIXa, peryjisipHas (Qu3nyeckas akTUBHOCTB), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAaHWE IIEHHOCTH TMPAaBWUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHUE TOCIEICTBUI M HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeONeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPYZy, OCO3HAHUE EHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATh TaKylO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpOoPECCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccudn ©  Pealru30BHIBATH
COOCTBEHHbIE KU3HECHHbIE TUTAHBL;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMUSA:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOTUYECKOW KyJNbTYphl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUU ISt
OKpY>KaroLIEN Cpebl;

OCO3HAaHME TI00ATBHOrO XapakTepa 3KOJOTMYECKHX HpoOieM M MyTed HX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BaTh MPUOOPETAEMBbIEC TTPH U3YUCHUN OMOJIOTHH 3HAHUS
M yMEHUS TpU  pEIIeHHMH MpoOJieM, CBSI3aHHBIX C  PAlMOHAJIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/IGHHE  TpaBWJ  TMOBEACHUS B MPUPOJIE,
HaIlpaBJI€HHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCAIINX BPE] OKPYIKAOILIEH PUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJIArONMPHUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUN U IIPEIOTBPAILATh UX;

HAJIMYHUE PA3BUTOTO HKOJOTMUYECKOTO MBILIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OMbITA NEeATEeNbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLUAIBbHOU
MIPAKTUKE, TOTOBHOCTH K y4YaCTHIO B MPAKTUYECKOUN JIESITEIbHOCTH SKOJIOTUYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 ITO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYKaroleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa W
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEN M pEIICHUU MpodsieM
COXPAaHEHHUS TPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTHMH ISl COBPEMEHHOUN IUBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MYTEeW BHIXOJA U3 III00AbHBIX IKOJIOTUYECKUX MPOoOIeM U
oOecrieueHus: mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIllMOHAIBLHOMY
WCIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHU OMOJOTMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMO
IPU U3y4EeHUU OMOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOAOB MO3HAHUA, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJy4aeMble 3HAHUS I aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUpPa U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HayyHbIX (AKTOB U
HMMEIOIIMNXCS JAHHBIX C LEJIbIO MOJYYEHHS] JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOIb30BaTh OUOJOTUYECKUE 3HAHUS IS
pelIeHHs MPOOJIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHAWBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OUOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus»
BKJIIOYAIOT: 3HAYuMble i1  (OPMUPOBAHUS MHPOBO33PEHUS] OOYUYAIOITUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIEC TOHITHS, OTPaKAIOIIHEC
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa H CHeONU(PUKYy METOJOB TO3HAHUS,
WCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHUE, MPOIIeCC,
CHUCTEeMa, Hay4YHbIH (paKT, NMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSI,
WCCIIeI0BaHKE, HAOIIOICHNEe, U3MEPCHHE, IKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHBIC
y4ueOHbIe JeHCTBUSA (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJIATUBHBIC),
oOecrnieunBaromue GpopmMupoBaHre yHKIIMOHATBHONW TPAMOTHOCTH M COITMATBLHOM
KOMIICTEHIIMM  OOYYalIIMXCs, CIIOCOOHOCTh  OOYYalomMXCS  HCIOJIb30BaTh
OCBOCHHBIEC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKHEC 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE IeUCTBUS B IO3HABATEIBHON M COLMATIbHON MPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCAJIbHBIMH y4eOHBIMH NMO3HABaTEJILHLIMHU
AeUCTBUSIMMU

1) 6a30Bble JJoruvyeckue aeMcTBusi:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITTUICHUS
(amanu3a, cCMHTE3a, CpaBHEHMSI, KiIacCH(pUKAIUN, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACISATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3H C JIPYTUMH MTOHATHSIMH);

OTIpENEeISITh TETN JeATEIBbHOCTH, 3a7aBas TapaMeTpbl W KPUTCPUH UX
JOCTIDKECHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU 1ETISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBSICHEHUS (PAKTOB U SIBICHUM
YKUBOU IIPUPOJBIL,

CTPOUTh JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B pacCMaTPHBACMBIX
SBJICHUSX, ()OPMYJIUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSTh CXEMHO-MOJICTILHBIC CPEICTBA JUISI TTPEICTABIICHHS CYIIECTBCHHBIX
CBS3€ii M OTHOIICHWH B M3y4aeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PAa3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HH(POPMAIIMOHHBIX
MCTOYHHUKAX;



pa3palaThiBaTh IUIaH pelIeHUs MpoOJIeMbl ¢ YYETOM aHaiIM3a MMEIOLIUXCA
MaTepHaAIbHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUMN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paObOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIeI0BaATEIbCKUE 1eCTBUA:

BJIAJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIBCKON U IPOEKTHOU I€ATEIbHOCTH,
HaBBIKAMHM  paspelieHus MpoosieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO/0B PELICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUJBI JIESITEIBHOCTUH II0 IOJIYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEpHpeTaluy, MPeoOpPa3OBAHUI0 W MPUMEHEHHUIO B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIN TUI MBILUIEHUS, BIAI€Th HAYYHOW TEPMHUHOJIOTHEMH,
KIIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [PUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajaavy,
BBIJIBUTaTh TUIOTE3Y €€ PelIeHuUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIEHUs 3aJaud pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA TMMOUCK IEPEHOca CPEACTB U CIOCOOOB
JeUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh IMEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 U MPAKTUYECKYIO O0IacTu
KU3HEIEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUTrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb IPOOJIEMBI U 33/1a4H, IOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NONYJAPHON JUTeparype, OHOJIOTMYECKUX CJIOBApsSIX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBATh
MHOOPMAIUIO PA3IMYHBIX BUIOB U (HOPM IPENCTABICHUS, KDUTUUECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bopMyIUpPOBaTh 3aMPOCHl U MPUMEHSITH PA3NTHYHBIE METOJbI MPHU TIOUCKE U
orbope Ouosornueckoit MHGOpPMAIIUU, HEOOXOIUMON ISl BBHITIOJHCHHS YUeOHBIX
3azay;

NpUOOpETaTh OMNBIT KCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPy aKTUBHOTO MCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTHUMANbHYIO  (GOpMY  MpPEACTABICHUS
Ononornyeckor HHPpopMaluu (Cxemsl, rpaduKu, JUarpaMMbl, TAOIHUIbL, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayeCTBE CpeACTBa Npu paboTe C
OvoJornyeckod HHPOpMalUe: MNPUMEHATh XHUMHUYECKHE, (U3UUYECKUEe U
MaTE€MaTUYeCKUe 3HaKh W CUMBOJBL, (OpPMYJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIIHOCTH;

BJIAJE€Th  HABBIKAMM  pPACMO3HaBaHWA M 3allUThl  UH(pOpMAIMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByajieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oOmenme:

OCYUIECTBJISITh KOMMYHHUKAIIMH BO BCeX chepax >KU3HHU, AKTUBHO Y4aCTBOBAThH
B JHMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeiaraeMoi
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UILIUNA APYTHMX yYaCTHUKOB
JIMajIora Wi JUCKYCCUH);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOILIEHUs, IMOHUMATh 3HAYECHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIli,
YMETh CMATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh Pa3IMYHBIMU CIIOCOOAMHM OOIIEHUS W B3aUMOJICUCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIOAEH, IPOSBIATh YBAXKUTEIBHOE OTHOIIEHHUE K COOECETHUKY U
B KOPPEKTHOU opMe (HopMyTHpOBaTH CBOM BO3PAKECHHSI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIB30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJEHCTBUS NP pELLIEHNN y4eOHOH 3a1auu;

BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX IEHCTBHA C Y4YETOM OOLIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA;

NpUHUMATh  1I€JIM  COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBATH WU
KOOPJAUHUPOBATH JEUCTBUA II0 €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHUCTBUM,



pacnpenensaTe poJM € YYETOM MHEHHW YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTATHI
COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAO0r0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peiaraTb HOBBIE NPOEKTHI, OLEHHMBATh WAEHU C NO3WIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUUMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3ITUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIBbHBIMHU PEryJTUBHBIMU ACCTBUSIMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJIEHUS MpOOJIEeM M UX
pElIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUWA 1IEJIEBbIE M CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEMCTBUAX W IOCTYINKAaX IO OTHOLICHUIO K KUBOM NIPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIBHOCTD, BBISABIATH
po0IeMbl, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
JEATEIBHOCTH U )KU3HEHHBIX CUTYAIUSAX;

CaMOCTOATEIBLHO COCTABJIATH IJIaH PELICHUS MPOOIEMBbI C YIETOM UMEIOLIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTCHUNA;

JIe1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
penenue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO IIMPOKON SPYAUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1IaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIBHOM  peQueKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIHUTEIBHBIX IPOLECCOB, HX PE3YyJbTATOB H
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PEQIIEKCUU IS OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHIDKEHHUIO;

[IPUHUMATh MOTMBBI M apryMEHTHl APYIUX [PU aHaJN3€ pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHATHE ce0s U APYTUX:

MPUHUMATh ce0sl, MTOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TNpU aHaIW3e pe3yJIbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OMHUOKH;

pa3BUBaATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU APYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTarbl OocBoeHHUs mHporpammbl COO 1o Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOObI JIEHCTBUIN 1O OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI I€ATEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
INPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTyalUsiX, a TaKK€ B pPEaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Oumojyorueil. B mporpamme mnpeameTHble
pe3yJIbTaThl MIPEJICTaBICHBI 10 TOJaM 00yUYEHHUS.

[IpeameTHble pe3ysibTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 10
K1acce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYUHOTO
3HaHUs €CTECTBEHHBIX HaYK, B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOIO MUPOBO33PEHUS, O BKIIAJIE POCCUMCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOrOB B pa3BUTHE OWUONOrUM, (YHKUMOHAIBHOM TIpaMOTHOCTH
YeJIoBEKa JIJISl PEIICHU )KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJIOIrMYECKUX TEPMHMHOB M TOHSATHUM:
KU3Hb, KJIETKa, OPraHu3M, MeTa00Jin3M (0OMEH BEILECTB U MPEBPAIICHUE SHEPTUN),
romMeoctad (CamMoOperyJisiiiusi), ypOBHEBas OpraHW3allksl JKUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE TEeOpuHu (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJIEKYJIApHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTrooOpasus u
MIPOUCXOXKICHUS KyIbTYpHBIX pactennii H. V. BaBuiosa), orpeaenaTs rpaHuiibl BX
MPUMEHUMOCTH K )KMUBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJJAMU HAYYHOr'O MMO3HAHUs B OMOJOTMU: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHUCTEM, NPOLECCOB M SIBICHWI, OpraHu3alus U MPOBEACHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBU’KEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYEHHBIX pe3yJIbTaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE JI€1aTh BHIBOJIbI
Ha OCHOBAHMM ITOJYUYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJENIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEILECTB U MPEBpaIleHUs] YHEPruu B KieTKe, (OTOCUHTE3A,
IUIACTUYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHAUBUIYAJIBHOTO PpPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH IMOJIYYCHHbIC 3HAHMS ISl OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB M SIBJICHHUM, JUISl NPUHATHSA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN
XKU3HU C LEeNplo obecredeHuss Oe30IacHOCTH CBOETO 3/I0pOBbS U 30pPOBBS
OKPYXKAIOIIUX JII0JIEH, COOII0IEHNS HOPM I'PaMOTHOTO MOBEJIEHUSI B OKPY>KaIOIIEH
NPUPOAHON cpeje, MOHMMAHUE HEOOXOJUMOCTH MCIOJIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOU ouonorun " OMOTEXHOJOTUA I PalUOHAIBHOTO
MPUPOJIOTIOIb30BAHUS;

yMEHUE pelaTh DSJIEMEHTApHblE T€HETUYECKUE 3a7aud Ha MOHO- H
TUTHOpPUIHOE CKpEUIMBaHUE, CILIEIUICHHOE HACIEJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTMOPHIHOTO CKpPEIIMBAHMS I MPEICKAa3aHUs HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpATOPHBIE W TPaKTUYECKUe padoThl, COOMIOIATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIUU, HAyYHO-TIOMYJISIPHbBIE
MaTepHualibl), STUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEJIOBAHUI B OMONOrUH,
MEeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIEHUS,
000011128 6MOJIOTHYECKYI0 UH(POPMALIMIO U3 HECKOIbKUX HUCTOYHUKOB, IPAMOTHO
MCIOJIb30BaTh MOHITUIHBIN armapaT OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buomnorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHMH B CUCTEME HAy4YHOIO
3HAHMSI ECTECTBEHHBIX HaYK, B (DOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O BKIIAJI€ POCCUICKUX U 3apyOeKHBIX
y4E€HBIX-OUOIOTOB B pa3BUTHE OWONOTUH, (GYHKIUOHATHLHOM TpPaMOTHOCTH
YeJioBeKa JIJIsl PellieHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COAEPKaHUE OMOJIOTMUYECKUX TEPMUHOB U MIOHATUN: BUI,
MOMYJISIUsl, TEHO(MOHI, SBOJIIOIUA, ABUXKYIIHE CUIbl ((akTOpbl) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
HDKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHTbl, LeNu MUTaHus,
AKOJIOTUYECKas MUpaMuaa, OUoreoreHo3, ouocdepa;



yMEHUE W3JIaratb OWOJOTHYECKHE TeopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactsa K. M. Bbapa, depenoBaHusi riaBHBIX HaIpaBICHUM U
nyTtedt sBomoruu A. H. CesepuioBa, yuenus o 6uochepe B. . Bepnanuckoro),
OTIPEIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KMUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAaHUS B OMOJIOTUU: HAOTIOIEHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOILIECCOB W SIBJICHUM, OpraHu3alus U IMPOBEJICHUE
OMOJIOrMYECKOT0 IKCIIEPUMEHTA, BBIJIBUKEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyEeMbIMU BETUYMHAMH, OOBSCHEHWE TMOJYYCHHBIX PEe3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHE JIE€1aTh BHIBOJIbI
Ha OCHOBAHMHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJAIMA, TPOIAYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOTreOIIeHO30B U HJKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS HKOJOTMYECKUX (HAKTOPOB HAa OpraHU3Mbl, NEpPEeHoca
BEIIECTB W TIOTOKA HSHEPTUU B HKOCHUCTEMAX, AHTPONOTECHHBIX HW3MECHECHHU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOT€OXMMHYECKUX
LIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH IMOJTYYCHHbIC 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NMIPUHSATUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HU C LEeJIbl0 oOecrieueHusi O€30MacHOCTH CBOEro 3/0POBbS U 3/I0POBbS
OKPYXaIOILIUX JIOEH, COOII0IEHNs HOPM IPAMOTHOTO MOBEJEHUS B OKPY>KaloIIen
OPUPOAHON Cpele, NMOHUMAaHUE HEOOXOJMMOCTH HCHIOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHUH JIJIs1 pAallMOHATILHOTO TPUPOIOTIOIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3a]a4H, COCTABIISITH CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCHUCTEeMax (1IeTH MUTaHus);

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M IpakTUYECKue paldoThl, COOMIOAATH
npaBuiIa mpu pabote ¢ yueOHBIM U Ja00paTOPHEIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOUYHHKOB (CpPEJCTBA MAacCOBOM MH(OpPMaIINK, HAYYHO-TIOMYJISIPHbIC
MaTepuayibl),  paccMaTpuBaTh  IJO0AIbHBIE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHUE CO03[1aBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1as 6MoJIOrHYecKyt0 HHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh TOHITUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
Ne n/m Kontpoabnblie | IlpakTHyecku
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI e padoTsI
pecypchbl
bubmuoreka [JOK
! bronorys kak Hayka 2 0.3 https://m.edsoo.ru/7f41¢292
2 XK HCTEMBI U UX OpTaHu3aIus 1 bubmorexa [JOK
HBbIC € p . https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUI COCTaB U CTPOCHUE KIJIETKHU 8 1 bubmorexa [IOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 IKH3HEAIEATENLHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHoxeHMe 1 HHAMBUAYaTbHOE Pa3BUTHE 5 | bubnmoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh 1 HI3BMEHYMBOCTD 2 15 bubmmoreka [JOK
OPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 bu6muoteka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOe Bpems 1 bubmmorexa IOK
p P https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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

Kouun4yecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHe pa3/iejioB H TEM mudpoBLIe
Ne ni/m P Kontpoabnubie | IlpakTuuyeckue (1upp )
NMPorpamMmMbl Beero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [JOK
1 JBOmONEORHAS GHONOrH ? 1 https://m.edsoo.ru/7t41cc74
) Bo3HUKHOBEHME U pa3BUTUE XKU3HU HA 9 0.5 bubnumorexa LIOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 OpraausMel 1 OKpy’Karomas cpeaa 5 1 bubmotera [JOK
p 3 OKpY m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo011ecTBa 1 3KOJOTHYECKHE CHCTEMBI 9 hitps-//m.cdsoo.ru/ 741 cc74
bu6nmorexa [JOK
2
> Pesepsroe Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME



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




INIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoabubie | IlpakTudyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtonabl To3HaHUA JKUBOU
npupoasl. [IpakTrnyeckast padbota
2 NI: lp«I/ICHOJ'II:)SOBaHI/Ie aSIJ)'II/I‘—IHBIX 1 0.5 bubmorera [JOK
B p ) https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUHU
OMOJIOTUYECKUX OOBEKTOBY
3 buonornueckre CUCTEMEI, 1 bu6mmorexa [JOK
MPOLIECCHI U X N3YUYCHUE https://m.edsoo.ru/863e6564
4 XuMudeckui coctaB kineTku. Boaa 1 bubmuoreka [JOK
Y MUHEPAJIbHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 Bbenku. CoctaB u cTpoeHue 6ei1Ko 1
H Tap 1 CTpOCHH OB https://m.edso0o.ru/863e6b72
depMeHThI — OHUOJIOTHYECKHE
KatanuzaTopsl. JJaboparopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnnoreka [JOK
KaTAJIMTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3hl
WM KaTajasbl)»
7 Vraesonasl. JIunuael 1 bu6mmorexa [JOK



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

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

MAaTpUIHOI'O CUHTC3a

bu6mmoreka [IOK
8 Hyxnensoseie kueotsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo 1l N3y4eHHs bubnuorexa [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knetka kak nienoctHas xuBas
cucremMa
Crpoenue 3yKapruoTHYECKOn
kieTku. JJaboparopuas padota No 2
«3yuenue cTpoeHus KJIETOK bu6nuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuil MOJl MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax 1 ux
OTIICAaHUEY
bu6mmoreka [{OK
12 OOMEH BEIIECTB UIA META00IN3M hitps://m.cdsoo. /8637660
bu6mmoreka [{OK
13 Potocmres. XemocHnTes https://m.eds00.ru/863e¢7¢98
. bu6mmoreka [IOK
14 DHepreTHieckHii oOmeH https://m.edsoo.ru/863e7aae
JKU3HEHHEBINA TUKIT KIETKH.
Jlenenue KiaeTku. MuTo3.
15 JIaGoparopHas pabota Ne 3 0.5 bubnumorexa [IOK
«HaOmroreHrne MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIIpErapaTax»
16 buocuntes 6enka. Peakuus bubnuorexa [JOK

https://m.edso00.ru/863e796¢



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK

17 Tpancasmms — bnocurtes oenka https://m.edsoo.ru/863e796¢
18 Hexknerounsie Ghopmbl )KU3HH — bubnuorexa [JOK
BHUPYCHI https://m.eds00.1ru/863e7540
bu6mmoreka [IOK
19 DOpMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.1u/863e81b6
https://m.edsoo.ru/863e831e
Bbu6mmorexa [JOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
JlabopaTtopHas pabota Ne 4 bubnmorexa [JOK
21 0.5
«/3y4ueHne CTpOCHHS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” NuauBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpPTraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U bubmmorexa [TOK
s https://m.edsoo.ru/863e8612
W3MEHYMBOCTH
3aKOHOMEPHOCTHU HACJIEI0BAHMS
24 MpU3HaKOB. MoHOTHOpUIHOE bubmmorexa [TOK
P ) pHA https://m.edso00.1ru/863e8878
CKpELIMBaHNE
UrHOpUIHOE CKPEIMBaHUE.
25 élaKOH I:IejaBHcm\fo:; bubnmorexa [IOK
https://m.edsoo.ru/863e89a4
HacJeA0BaHUs IPU3HAKOB
2% CremieHHOe HacleJOBaHue 05 bu6mmoreka [IOK

npu3HakoB. JlaboparopHas pabora

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e

No 5 «M3yuenue pe3ysnbTaToB
MOHOTHOPUIHOTO W TUTHOPUTHOTO
CKpeNIMBaHus y Ap0o30(HIIbI Ha
TOTOBBIX MHKpPOIIpEIiapaTax»

7 I'eneTuka nmoja. HacinemoBanue Bbu6mmorexa [JOK
MIPU3HAKOB, CIEIMJIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrteenHas
M3MEHYUBOCTD. JlTabopaTopHast

73 paborta Ne 6. U3yuenue 0.5 bubnmoreka [JOK
MOIU(PHUKAITIOHHON H3MEHUHNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO psifia
Y BapUalMOHHOW KPUBOM»

HacnencTBennas u3MEHYMBOCTb.
JlaboparopHas pabota Ne 7. bubnmnoreka [JOK

29 . 0.5
«AHanu3 MyTanui y 1po30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpENapaTax»

bu6mmorexa [JOK

30 Teneriia Henoneka https://m.edsoo.ru/863e8d78
PezepaHsblil ypok. O6001meHue mno

31 teme «HacnencTBeHHOCTD U
W3MEHYUBOCTH OPTaHU3MOBY»

32 Cenekius Kak HayKa M MpOIEecc bubmmorexa [JOK

https://m.edsoo.ru/863e9214
MeTtobl U JOCTHKEHUS CEICKIINHI bubmuoreka [JOK

33 .
pacTEHUI U )KUBOTHBIX https://m.edsoo.ru/863e9214

14 buorexHoorus kak oTpacib bubnnorexa [JOK

MIPOU3BOJICTBA

https://m.eds00.ru/863e¢9336



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34




11 KIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoasubie | IlpakTudyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
1 OBOIONUSA U METO/IbI €€ N3YUECHMUS 1 bubmmorexa [TOK
a A y https://m.edsoo.ru/863ea20e
) Hcropus pa3sButus NpeacTaBiICHUN 1 bubnuorexa LIOK
00 3BOIIIOLUUA https://m.eds00.1u/863¢9570
bu6mmoreka [JOK
3 M 1
HKPOIBOJLIOLHA https://m.edso0.ru/863e9cle
[Tomynsanus kak 3IeMeHTapHas
€MHULIA BUJA U SBOJIIOLIUH.
4 JlaGoparopnas pabota Ne 1 1 0.5 bubmmorexa [TOK
paTopHa: p ) ' https://m.eds00.ru/863¢99¢c6
«CpaBHEHHE BUJIOB 10
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBuoKy1ue cusbl (3eMeHTapHbIe | bubmuotexa [JOK
(hbakTOpbI) SBONIOIHNH https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 0TO 1
CTECTBCHHEIA 0TO0D H €70 (JOPMEI https://m.eds00.1ru/863e9ed0
PesynpTathl 3BOIIONNN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUI000pa3zoBanue. JlaboparopHas | 0.5 bubnumorexa [IOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MIPUCIIOCOOTICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOIO XapaKTepay»
8 Hanpasnenus u mytu 1 bubnuoreka [JOK



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

JKA3HU HA 3eMIIe»

MaKpO3BOIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BosIOLNN
10 Wcropus xu3Hu Ha 3emiie U
METObI €€ U3YUYEHUs
1 ['mnoTtessl MPOUCXOXKACHUS )KU3HU bubnumorexa LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue *x)u3HM Ha 3emiie 1o Apam bubnuorexa [JOK
U TIepuogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOLUI
PacCTUTETBHOTO U KUBOTHOTO MHpA.
[IpakTuueckas padora Ne 1 bubnnorexa [IOK
13 0.5
«/3y4eHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIUSAX»
14 CoBpeMeHHas cucTema bubmmorexa [JOK
OPraHUYECKOro MUpPA https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKA bubmuoreka [JOK
(anTpomnorenes) https://m.edsoo.ru/863eac2c
16 JIBmokytnue cumbl (haKkTophl) bubmuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIOLUN
YeJIoBeKa
13 Yenoseueckue pacbl U IPUPOJAHBIE bubnuorexa [JOK
aJlanTaluy 4eJIOBEeKa https://m.edsoo.ru/863ecaca2
PesepBHEIil ypok. O600IICHHE TT0
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e

20

DKOJIOTHS KaK HayKa

21 Cpensl 00uTaHUS U IKOJIOTHIYECKUE bubnmoreka [JOK
(bakTopbI https://m.edsoo.ru/863eafec
AbuoTtnueckue HakToOpHI.

JlaboparopHas pabota Ne 3.

«Mopddonoruueckne 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 bubmorexa LIOK

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

oburanus». JlabopaTopHas pabora

Ne 4. «BnusiHue cBeTa Ha pOCT H

pPa3BUTHE YEPEHKOB KOJIEYCa
Bbu6mmorexa [JOK

23 broraccie daxrops: https://m.edsoo.ru/863eb348
DKOJIOTMYECKHE XapaKTEPUCTUKU
nonyssiuuu. [TpakTuueckas padbora

24 Ne 2 «ITopcuér mioTHOCTH 0.5
TIOTYJISIIII Pa3HbIX BUIOB
pacTeHuin»

75 Coo01iecTBa OpraHu3MoB — bubnnorexa [JOK
OmoIIeHO03 https://m.edsoo.ru/863eb46a

2% DKOJOTUYECKHE CUCTEMBI bubmuoreka [{OK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TTOKa3aTeNN

7 3KOCUCTEMBI. DKOJIOTHUYECKHUE bu6mmoreka [IOK
nupamubl. CBOMCTBA HIKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbie S5KOCUCTEMBI

29 AHTPOIOr€HHbIE SKOCUCTEMBI

30 buocdepa — rnobanbHas bubnuoreka [IOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

3KOCHCTEMA 3eMIIN

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

3aKOHOMEPHOCTH CYII€CTBOBAHUS

bu6mmoreka [JOK

31 ouocdepsl ! https://m.edsoo.ru/863ebd16

32 YenoeyecTBo B Onochepe 3emin 1

1 CocyiecTBoBaHNE MPUPOIBI U | bubnumorexa LIOK
4eJI0OBEYECTBA https://m.edsoo.ru/863ebale
PesepHbIii ypok. O60011eHHE

34 TeMbl «Coo011ecTBa 1 1
9KOJIOTMYECKHE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHMI O MECTE U POJM OMOJIOTUU B CHCTEME
HAay4yHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OpMHpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHUHBI MHpa U HAy4HOIO
MHPOBO33PEHUs; O BKJIAJE POCCUHCKUX M 3apyOekHbIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (DYHKIMOHAJILHOW TPaMOTHOCTH

YCJIOBCKA U1 PCHICHUS ) KU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh COJEp)KaHHE OUOJOTUYECKUX TEPMUHOB U
MOHATHUI: )KU3Hb, KJIETKa, OPraHnu3M; MeTaboau3M (0OMEH BEUIeCTB U
IpEeBpalllCeHUe 3HEPIuHu), roMeocTa3 (caMOoperyssius), ypOBHEBas
OpraHM3alys KHUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PENPOAYKIINSA),

HaCJICACTBCHHOCTh, UBMCHUYUBOCTL, POCT U Pa3BUTUC

YMmenue  u3naraTth ~ Ouosiornyeckue — TeopuM  (KJIETOYHas,
XpOMOCOMHasi, MyTanmoHHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BaBunoBa) um ydeHus (0 IEHTpax MHOrooOpasus H
IOPOUCXOXKJIEHUS  KyJnbTypHbIX pactreHuid H.M.  Basuiosa),

ONPEACIIATh I'PAaHULBI UX IPUMEHHUMOCTH K JKUBBIM CUCTCMaM

YMeHue BiageTh METOJaMH HAy4YHOrO IIO3HAHUS B OHOJIOTUU
(HabytoJIeHNe W OINMCAHME JKMBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM;
OopraHu3anyss W IPOBEJCHHE OUOJOTMYECKOr0 HKCIEPUMEHTA,
BBIJIBUKCHUE  TMIIOTE3bl;  BBISBICHUE  3aBUCUMOCTH  MEXAY
UCCIIElyEMBIMU BEJIMYNHAMU, 00BbsICHEHHE IIOJIy4E€HHBIX
pe3yJabTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX IOHATHUH, TEOpPUH U
3aKOHOB; YMEHHE€ JeJlaTh BbIBOJAbI HAa OCHOBAaHUU IIOJyYEHHBIX

pe3yIbTaTOB)

10 KJIACC

Kon
NpoBepsaAEeMOro
pe3yJbTara

1

2

3

4

5

VYMmenne BBLACIATE CYHWCCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIICTOK
NPOKapUOT W JYKApPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEHIECTB W
MpEeBpaIEHUS] SHEPTUU B KJIETKe, (HOTOCHHTE3a, MIACTHYECKOTO M
JHEPreTUYeCcKoro  OOMEeHa, XEeMOCHHTe3a, MHUTO03a, MeHo3a,

OIJIOJOTBOPCHUA, Pa3MHOKCHHN, HHIWBUAYAJIBHOI'0  PA3BUTHUA




opraHu3Ma (OHTOTEHE3)

YMenune NPpUMCHATH  MOJYYCHHBIC 3HAHUA  IJIA 00BsICHEHNS

OMOJIOTMYECKHX MPOIICCCOB U SIBJICHUH, JIJISI IPUHATHS MPAKTHUECKUX
pelieHuit B TIOBCEJHEBHOM OJKM3HM B IEIAX  OOecredeHus
0€30MacCHOCTH CBOETO 3[0POBBSI U 370POBbsSI OKPYKAIOMIUX IOJEH,
COOJIIOJIGHUST HOPM T'PaMOTHOTO TIOBEJCHUS B  OKPYIKaIOIIEH
MPUPOJHON cpejie; MOHUMAaHHE HEOOXOAUMOCTH HCIOIb30BaHUS
JOCTIDKCHH COBPEMEHHON OWOJIOTMH M OWOTEXHOJOTHUH  JJIS

palMoOHATBHOTO MPUPOIOTIOIH30BAHUS

YMeHue pemath dIeMEHTapHbIE TeHETUYECKHE 3a/ladyl Ha MOHO- H
JUTHOPUIHOE CKPEUIMBAHUE, CIIETUICHHOE HACIIeJOBAHUE, COCTABIISITH
CXeMbl ~ MOHOTHOPHUIHOTO

CKpCIIMBaHUA JJIA MMpEaACKa3aHuA

HaCJICIOBAHUS ITPHU3HAKOB Y OPIraHu3MOB

YMeHne BBIONHATH J1a00OpPaTOpHBIE M TPAKTHYECKHE PaOOTHI,
coOiogaTh mpaBwia npu padore ¢ ydyeOHbBIM U Ja0OpaTOPHBIM

obopyioBaHEM

YMeHne KpUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIUIO

OMOJIOTMYECKOTO  COJEpXkKAHUSA, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE
3HaHHUA W3 pa3Iu4HbIX HMCTOYHUKOB (CMMU, HayuHO-momymsipHbIE
MaTepHalbl); STUYECKUE ACHEKThl COBPEMEHHBIX MCCIENOBAaHUN B

OMOJI0ruN, MEAULIMHE, OMOTEXHOJIOTHU

10

YMmenue co3naBatb COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB,

TpaMOTHO HCIIO0JIB30BaTh MMOHATHUHBIN amnmapar ouoJIoruu

11 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHOI NPOrpPaMMbl CpelHero 001ero 00pa3oBaHus

CpopMUpOBAaHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTUHU B CUCTEME

HAay4yHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpPa W HAy4YHOIO
MHUPOBO33PEHHUS; O BKJIAJE€ POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOrHH; (PYHKIMOHAJIBHOW TI'PaMOTHOCTH

YCJIOBCKA U1 PCIICHUS JKU3HCHHBIX 3a1a4

YMenue PACKPBIBATE COACPIKAHNC OHOJIOTHYECKUX TCPMHHOB U




MOHSATHI: BHJ, TOIYJISIMSA, TeHO(MOH, 3BOJIIOIMS, ABWKYIINE CHIIBI
(paxtopsr) IBOJIIOLINH, HPUCTIOCOOIEHHOCTh OpPraHHU3MOB,
BUI000pa30BaHMEe,  AIKOJOTWYECKHEe  (aKTOphl,  SKOCHCTEMA,
NOPOAYIEHThl,  KOHCYMEHTBI,  pEIyLNeHTHl, Lenu  MUTaHus,

9KOJIOTHYECKasi MUpamMuia, OMoreoeHos3, onocdepa

YMenue uznaratb OMOJI0rHUYECKUe TEOPUH (IBONIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl  HBOJIIOLMM), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HamnpasieHui u myteit sBomounu A.H. CeBeprioBa, yueHus
o Ouocdepe B.M. BepHanackoro), ompenensTb TpaHHUIBl UX

MIPUMEHUMOCTHU K JKXUBBIM CUCTEMaM

YmMmenue BJIaACTh MCTOAAMHU HAYYHOI'0 TIIO3HAHHA B Oouoxoruu
(Ha6J'IIO,I[eHI/Ie U OIMMCAHHUEC JKHUBLIX CHCTEM, IIPOLCCCOB H ﬂBJ'ICHHﬁ;
opranu3anvss MW  IHIPOBCIACHUC OHOJIOTHYECKOI0 OKCIICPUMCHTA,
BBIIBHKXCHUC THUITIOTE3BI; BBISABJICHUC 3aBUCHUMOCTH MCKIY
HUCCIEAYyEMBIMU BCIIMYNHAMMU, 00BsACHEHHE ITOJIYUCHHBIX
PE3YyJIbTATOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHSITI/II\/'I, Teopmﬁ n
3aKOHOB; YMCHHC J€JaTb BbIBOJblI Ha OCHOBAHHMU IIOJTYYCHHBIX

pe3yIbTaTOB)

YMeHHe  BBICHATH  CYIIECTBCHHBIC — TNPU3HAKH  CTPOCHUS
OMOJOrMYecKUX OOBEKTOB: BHJOB, MOMYJIALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  pEIyLEHTOB, OHOTCOLEHO30B M  IKOCHUCTEM;
OCOOCHHOCTH  TIPOLIECCOB  HACJTCACTBEHHOH  W3MEHYHMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JCUCTBHS SKOJOTMYECKHX (DAKTOPOB HA OpPraHU3MBI,
MepeHoca  BEIIECTB W IOTOKAa JSHEPTMU B DKOCUCTEMAX,
AQHTPOIIOTEHHBIX HM3MEHEHHH B OKOCHCTEMaxX CBOCH MECTHOCTH,

KpyroBOpOTa BEMIECTB M OMOT€OXMMHUYECKHX IIUKIIOB B Onochepe

YMeHue TpUMEHITh TOJNyYeHHBIC 3HAHUS Uil  OOBSCHEHUS
OMOJIOTMYECKHX MPOIICCCOB U SIBJICHUH, JIJISI IPUHATHS MPAKTHUECKUX
pelieHuit B TIOBCEJHEBHOM OJKM3HM B IEIAX  OOecredeHus
0€30MacCHOCTH CBOETO 3[I0POBBSI U 370POBbSI OKPYKAIOUIUX IOJEH,
COOJIIOJIGHUST HOPM T'PaMOTHOTO TIOBEJCHUS B  OKPYIKaIOIIEH
MPUPOJHON cpejie; TMOHUMAaHHE HEOOXOAUMOCTH HCIOIb30BaHUS
JOCTIDKCHH  COBPEMEHHOW  OHOJIOTMM IS PaldOHAIBHOTO

IPUPOJIOTIOIB30BAHUS

YMmenue peuaTh 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aga4u, COCTaBJIATH

CXEMBbI MIepEeHOCca BELIECTB U SHEPTUU B SKOcUCTeMax (LM MUTAaHNUs)




VYMeHue BBINOJHATH JA0OPAaTOpPHBIE M TNPAKTHYECKHE pPabOTHI,
coOmoaTh mpaBwia Hpu padore ¢ ydyeOHBIM M JaOOpaTOPHBIM

o0opyIoBaHHEM

YMeHne KpUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATH HH(POPMAITHIO
OMOJIOTHYECKOTO  COACpX aHMs, BKIIOYAIONIYI0 TICEBIAOHAYYHBIE
3HaHUS W3 pa3nuuHbIX HCTOYHUKOB (CMU, HaydHO-TIOMyJIsipHBIC
MaTepuaibl); paccCMaTPUBATh TJI00AIbHBIE YKOJIOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UITUIO

10

YMeHnue co3naBaTh COOCTBEHHBIE TUCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OMOJIOTHUECKYIO HH(DOPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BATh MMOHSATHHHBIN arrapar OmoIoruu




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COiep:KaAHUS

buoiorus kak Hayka

1.1

buonorus — Hayka o >xuBoil mpupoze. Ponbp Ouosormu B (GOpMHPOBAHHUH

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKUX HAYK

1.2

Metoap! O3HAaHUS KUBOW MPUPOJB! (HaOIIOEHUE, SKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccu(ukanus, MOJEIUPOBAHUE, CTATUCTHYECKass 00paboTka

JTAHHBIX )

JKuBnIe cucTeMBI B UX opranu3anus

2.1

JKuBble cucteMbl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus: ouonorun. CoiicTBa

OuocHCTEM M UX pazHooOpasue

2.2

ypOBHI/I OopraHu3anuun OnocucTeM: MOHGKyanHO-FGHGTHHGCKHﬁ, KHGTOHHLIﬁ,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIT

XHUMHYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE OJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIeMEHThl. Boma u wmuHepanbHble BemectBa. DyHKUMM BOIBI U

MHHCPAJIBHBIX BEIICCTB B KIICTKE. Hom:(epmaHHe OoCMOTHYECKOTO Oatanca

3.2

Benku. CoctraB u cTpoeHne OENKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHuMble M 3aMEHUMbBIE aMMHOKHUCIOTHI. AMUHOKHMCIOTHBIH COCTaB.
YpOBHM CTPYKTYpPBI OEITKOBOW MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XUMHUYECcKHe CBoiicTBa OenkoB. buonorundeckue
byHKIUN OEIKOB.

depmeHTHI — Ononornyeckre katanuzatopsl. CTpoeHue pepmMeHTa: aKTUBHBIH
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunsl. Otianuus

(GhepMEHTOB OT HEOPTaHUUYECKUX KaTaIu3aTOPOB

33

YrneBoabl: MOHOCAaxXapu sl (TII0K03a, pud03a U Ae30KCUpr003a), Aucaxapuibl
(caxaposa, JlakTO3a) W TMOJHCAXapuabl (Kpaxmai, TJIMKOTEH, IEJUTI0I03a).
buonorudeckne GyHKIIUN YTIEBOIOB.

Jlununel:  Tpuriuuepunabl, crepounsl, (ochomunuasl. ['mapodunbHO-
runpodoOHbIe cBoiicTBa. buonormueckue ¢yHkimu smnuaoB. CpaBHEHHE

yrieBoao0s, OEIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTUU




3.4

Hyxneunoseie kucinotsl: JIHK nu PHK. HykiieoTuibl — MOHOMEpBI HYKJI€MHOBBIX
kucnoT. Crpoenne u ¢ynkumun JHK. Crtpoenne m ¢ynxmum PHK. ATO:

cTpoeHHe U QyHKIUU

3.5

[uronorus — Hayka o kietke. Knetounast reopus. MeTopl H3y4eHUsI KIIETOK

3.6

Knerka kxak nienoctHas xuBas cucrema. O0mne Npu3HaKy KJIETOK: 3aMKHYyTast
HapykHasi MeMOpaHa, mojiekyisl JJHK kak renernyeckuii amnmapar, cucrema

cuHTe3a Oelka

3.7

Tunsl KJIETOK: 2yKaprOTUYECKast U MpokapuoTHieckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudecko kietku. Kiertounas crteHka Oaktepuit. CTpoeHue
JYKapUOTHUECKOW KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIHHOM, >KUBOTHOU W

IpUOHOI KIIeTKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, IJMKOKAJIMKC, MX
¢yskuuu. [lnazmatuueckas MemOpana, e€ cBoiicTBa U pyHKuuu. Lluronnazma u
e¢ opraHouabl. OHOMeMOpaHHbIE OpPraHOWABI KJIETKU: 3HAOIIa3MaTHYecKast
cetb (DIIC), ammapar [ombmxu, nu3ocombl. [loyaBTOHOMHBIE OpraHOMIBI
KJIETKU: MUTOXOHJAPHH, TacTuabl. [Ipoucxoxaenne MUTOXOHAPUN U TIIACTHI.
Bunpel nnactua. HemeMOpaHHble OpraHouzbl KJIETKH: PUOOCOMBI, KJIETOUYHBII

LIEHTP, PECHUYKH, )KT'YTUKU. DYHKIIUU OPraHOUIOB KIETKU. BKitoueHus

3.9

SAnpo — peryasaTopHblii neHTp kieTku. CTpoeHue sjpa: siiepHas 000JIouKa,

KapuoIuiasMa, XpoOMaTHuH, SAAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(I/BHGI[CHTCHLHOCTB KJICTKH1

4.1

OOmMeH BemecTB, WM METab0IM3M. AcCUMIIIALMS (IJTACTUYECKUN OOMEH) U
JUCCUMMIIALUS (9HEpreTH4eckuii 0OMEH) — JIBe CTOPOHBI €IMHOI0 Ipoliecca
MeTtabonu3ma. Turnbel oOMeHa BemiecTB: aBTOTpodHbIN U rerepoTpodHbIil. Poib

(epMeHTOB B OOMEHE BEILIECTB U MIPEBPAILEHIH YHEPTUU B KIIETKE

4.2

®orocunres. CBeToBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu Gporocunresa.
DddexkTuBHOCTH HOTOCHHTE3a. 3HaUEeHUE (POTOCHUHTE3A VIS )KM3HU Ha 3eMIle.
Brnusnue ycnoBuit cpenpl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIICHHS €r0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTCHHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIHe OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

’KU3HU Ha 3eMiie

4.3

DHepreTUYeckuii 0OMEeH B KJIEeTKe. PacrieruieHwe BeIIeCTB, BBIACIICHUE U
AKKyMYJIUPDOBaHHE DSHEPTUM B KIETKE. OTambl JHEPreTHYEcKOro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. Kucnopoanoe okucieHue, Wi KIE€TOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

44

Peakumum marpuyHoro cuHTre3a. [eHermueckas wuHpopmauus u JIHK.




Peanuzanus reHetudeckoit nHpopManuu B KieTke. [ eHETHYECKUN KOO U €ro
cBoiictBa. Tpanckpuniwms — matpuunbiii cuate3 PHK. Tpancnsanus — 6Guocunres

oenka. KogupoBanne aMMHOKHCIIOT. Posib ppubocoM B OMoCHHTE3e Oenka

4.5

Hexnerounsie ¢opMmbl ku3Hu — BUpychl. Mcropus otkpbiTus Bupycos (.U.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U KHU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3snu pacTeHuil, KUBOTHBIX MU YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc nummynonedpummra yenoseka (BUY) — Bozoyaurens CITM/1a.

[TpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUN

Pasmuoxenue n HHIAWBUAYAJIBHOC PAa3BUTUC OPTaHHU3MOB

5.1

Krerounslii I1UKI, WM >KU3HEHHBIM WK KieTku. WMuTepdaza um MuTo3.
[Ipoueccel, mporekarmue B uHTepdasze. Pernmmkanus — peakiusi MaTpUIHOTO
cuateza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JuniaouaHeli W TAaUIOWAHBIA  XPOMOCOMHBIE  HAOOpBL.  XpOMaTHBL.
[{uTonornueckue OCHOBBI PA3MHOXKEHUS W HHAMBUAYAJIBHOTO pPA3BUTHUS
OpraHU3MOB.

Henenune knetkn — muto3. Craauu mutosa. IIpoueccsl, nmpoucxonasiue Ha

PAa3HBIX CTAAUAX MUTO3A. bromorndecknii CMBICIT MUTO3a

52

@opMbl pa3MHOXKEHHUsI OPraHU3MOB: Oecronioe U mojoBoe. Buasl Oecrosoro
pPasMHOXKEHUS: JIeJIEHUEe Ha/JBOE, IOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pPa3MHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHHU3MOB, €I'0 3HAYCHUC JIS CCIICKIIUU
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[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIOI0ro.
Meiio3. Crangun Mmeiosa. [lpouecchl, mpoucxoismue Ha CTaausx Melosa.
IToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonormueckuit cmbicia u

3HaYEHNE MeNo03a
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I'ameTorenes — nporecc 06pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [1ooBbie
KeJIe3bl: CEMEHHUKH M sIMYHUKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK —
raMmer (CrepMaTo30u 1, SIMIIEKIIETKa) — criepMaTorenes u ooreres. OcoOeHHOCTH

CTPOCHUA HﬁHeKHeTOK H CIICpMAaTO30MNO0B. OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnauBuayanbHoe  pa3BuThe  (OHTOreHe3). OMOpUOHANBHOE  pa3BUTHE
(smOpuorenes). Dtarbl SMOPUOHATIBHOTO PA3BUTHS Y TO3BOHOUHBIX KUBOTHBIX:
npo0JieHne, racTpysys, opraHorexes. [locramOpronansHoe pa3Butne. THITBI
NOCTAIMOPHUOHATIBHOTO PAa3BUTHSA: MPsIMOE, HENpsIMoe (IMunHOoYHOE). Brmsiaue
Cpe/bl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
ypOJCTBa.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CEMCHHU, CTAJIUN PA3BUTHUA

HaCJICZ[CTBeHHOCTB U USMCHYUBOCTb OpPTraHM3MOB




6.1

[Ipenmer u 3anaun reneTuxu. Mcropus pasButus reHeTUKU. BKitag pocCuickux
U 3apyOCKHBIX YUEHBIX B pa3BUTHE TEHETHKH. MeTonbl TeHETHKHU
(rMOpUIOTOTUYECKUM, [UTOTCHETUYECKUH,  MOJICKYJISIPHO-TEHETUUECKHN).
OcHOBHBIE F€HETUYECKHE TIOHATHUS. | eHeTUUecKas CUMBOJIMKA, UCIIONIb3yeMast B

cXxemax CKpellVBaHUI

6.2

3aKOHOMEPHOCTH HacJIeJ0OBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE [. Menaenem.
MonoruOpuiHoe ckpenBaHue. 3aKOoH eAUHOoOpa3usi TUOPHUIIOB IEPBOTO
nokosieHus. IlpaBmwiio noMuHHMpOBaHMs. 3aKOH pacCIICIJICHUS IPU3HAKOB.
I'unore3a uncroTs! ramer. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpemirBanye. 3aKOH HE3aBHCUMOI'O HACJIEI0BaHUs MPU3HAKOB.
L{uToreneTnueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIM3UPYOIIEe
CKpelmuBaHue. lcmonb3oBaHME — aHAIM3HUPYIOIIETO  CKPEIIMBaHUS TS

oIpeziesieHUs] TEHOTHUIIa 0COOU

6.3

CuersieHHOE HaclenoBaHue npusHakoB. Pabota T. Moprana no cuemnjieHHOMY
HacJIeOBaHUIO TeHOB. HapylieHue cremieHuss TE€HOB B pe3yJibTare
KpOCCHUHTOBEpa. XPOMOCOMHAsl TEOpUsl HACJIEACTBEHHOCTHU. | eHeTnuyeckue
KapThl.

I'eneruka moma. XpoMocOMHOE ompefesieHne moja. AyTOCOMBI U TOJIOBbBIE
XpoMocoMbl. ['oMorameTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBaHue

IMPU3HAKOB, CHCIIJICHHBIX C I1IOJIOM

6.4

M3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJIEACTBEHHAS M HACJIEJACTBECHHA.
Ponp cpeapl B HEHACHEICTBEHHOM HW3MEHYMBOCTH. XapaKTepHUCTHKA
MOTU(DUKAIIMOHHOW HW3MEHYMBOCTH. BapWalMOHHBIA DS W BapHAIIMOHHAsS
kpuBass. Hopma peakuum mnpusHaka. KoinuecTBeHHbIE U KaueCTBEHHBIE

IpU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOIU(PUKALIMOHHON U3MEHYMBOCTH

6.5

HacnencrBenHasi, WiIM TE€HOTHIHYECKAs, H3MEHYHMBOCTH. KomMOMHATHBHAas
W3MEHYMBOCTh. Mel03 M TMOJIOBOM TIPOIleCC — OCHOBAa KOMOWHATHBHOM
W3MCHYMBOCTA. MyTallMOHHAs W3MEHYMBOCTh. Kiaccudukamus MyTaruii:
TE€HHbIE XpPOMOCOMHBIE, T€HOMHBIE. HacToTa M MpUYMHBI MyTaluil. MyTareHHb1e
(dakTopel. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEICTBEHHOM W3MEHUYMBOCTH

H.N. BasuinoBa

6.6

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T€HETHKU
4eJI0BeKA: TCHEAIOTHYCCKHIA, OIU3HEIOBEIN, IIUTOIrCHETUYCCKHIA,
OMOXMMHYECKUM, MOJEKYIspHO-TeHeTuuecknii. COBpeMEHHOE ompeeeHne
TCHOTHUIIA: ITIOJJHOTCHOMHOC CCKBCHHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YUCJIC C
nomoinsio [11[P-ananu3a. HacrmencrBenHblie 3a00JI¢BaHUS YEJIOBEKA: T'€HHbBIC

00J1e3HM, O0JIE3HU C HACJICACTBEHHOW NMPEAPACTION0KEHHOCTHIO, XPOMOCOMHBIE




6one3nu. CoMaTuueckue M TeHepaTuBHbIE MyTauuu. [IpuHLIMIIBI 310pOBOTO
oOpa3a JKHM3HH, IWMArHOCTHKH, NPO(PHUIAKTUKA W JICUYCHUS TEHETHYECKHUX
Oone3Hei. Meauko-reHeTUYeCKoe KOHCYJIBTUPOBAHHUE. 3HaueHue
MEIUIIMHCKOW TEHETHKH B TMPEAOTBPALICHUHM M JICUCHUH TEHETHYECKHUX

3a00JIeBaHUI YeIIOBEKa

Cenexnust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHI

7.1

Ceneknusi Kak HayKa M IpOLECC. 3apOXIACHUE CEJIEKIUU U JTOMECTUKALMS.
Vuyenne H.M. BaBunoBa 0 1eHTpax MNPOUCXOXKIEHUS U MHOrooOpa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbI MPOUCX0XKAEHHS JOMAIIHUX )KUBOTHBIX. COpT,

opo/ia, IraMmm

7.2

CoBpeMeHHbIE METOIbI CelNeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM PAaCTeHU W KUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOPOACTBEHHOE
cKpelmyBaHue — MHOpuauHI. Yucras nuHusa. CKpellMBaHUE YUCTBIX JIMHUU.
['eTepo3uc, unu rubpuanas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOPUIMHT.
Otnanénnas rubpuauzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M
MIOJlyY€HUE MOJUIUIONAOB. J[OCTHKEHUS CENEeKIUM pacTEHHi, KUBOTHBIX M

MUKPOOPTraHU3MOB

7.3

buortexHonorus kak oTpacib INPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
co3manusa pexomobunantHo JIHK wu TpancreHHsix opranusmoB. Knetounas
nHxkeHepus. Kierounele  KynbTypbl. MMUKPOKIOHAJIBHOE  Pa3MHOKECHHE
pacteHnii. KJOHHpOBaHME BBICOKOIIPOAYKTHBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJOTrH4YecKue U dTudeckue npodiembl. MO — renernuecku

MOIU(DUIIMPOBAHHBIE OPTaHU3MBI

11 KJTACC

Kon

[IpoBepsiemMblii 3JIeMeHT COIep:KAHUS

DBOJIOUOHHAS OMOIOT U

1.1

DBOIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/I,Z[eTCJIBCTBa 3BOJIFOIIUU. ITaneoHTomornueckue: IoCIIC10BATCIIbHOCTD
IIOABJICHUS BUIOB B MMaJIC€OHTOJOTHIECKOMN JICTOIMUCHU, MEPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxoactBo M pasznuuue ¢ayH U (GIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOACTBA U pa3ivuus SMOPHOHOB pa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHHTENBHO-aHATOMHYECKHE:  T'OMOJIOTHYHBIC,

AQHAJIOTMYHBIC,  PYAMMEHTapHbIC  OpraHbl,  araBU3Mbl.  MoJeKyJsipHO-




OMOXUMHYECKHUE: CXOACTBO MECXAaHU3MOB HACICACTBECHHOCTH MW OCHOBHBIX

MeTa00INYECKUX HYTeﬁ Y BCEX OpraHnu3mMoB

1.2

OpomtonmonHas Teopuss Y. JlapBuna. Ilpeamoceuiku  BO3HMKHOBEHHS
JapBUHM3MA. J[BIKyIKMEe CHJIbI ABOJIIOLMU BUAOB 10 J[apBuHYy (M30BITOYHOE
Pa3MHOKEHUE IIPU OTPAHUYEHHOCTU PECYPCOB, HEOIIPEACIEHHAS U3MEHYUBOCTb,

060pr0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckass Teopus sBomonuu (CTD) m OCHOBHBIE €€ TOJOXKECHHS.

Muxkposomonus. [Tomynsius Kak equHUIA BUIA U 3BOJTIOIUU

1.4

JBwxymue cuibl ((pakTopbl) BOJIOLMH BUAOB B Ipupoje. MyTarMoHHBIN
nporecc 1 KOMOMHATHBHAS M3MEHYHBOCTH. [lOMyIISIIMOHHBIE BOJIHBI U ApEid
reHoB. M3omsamus u murpanus. EcrecTBeHHbIH 0TOOp — HapaBisioLuii Gpakrop
sBoIrOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

ITprcnocoOaeHHOCTh  OPraHM3MOB Kak pe3yibTarT HBotonuu. IIpumepst
npucnoco0IeHni y opranu3MoB. ApoMop(o3bl U UAXOATANTALINH.

Bun u  BugooOpazoBanume. Kpurepuum  Buga.  OcHOBHbIE  (OpMBI

BI/II[OO6p8.30BaHI/I$[Z l"eOFpa(i)I/IquKOG, 3KOJOIrH4Y€CKOC

L.5

MaKpOBBOJ'IIOI_[I/IH. CDOpMBI 9BOJIIOIMH: (bHHeTquCKaH, AUBECPTCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuHble TPENCTaBICHUS O 3apOKICHUM >KW3HU. HayuHble THUIIOTE3BI
BO3HMKHOBEHHUS JKM3HU Ha 3emiie: abMOoreHe3 W MaHCHepMus. XHUMHUYECKas
ABOJIIONMUA. DKCIEPUMEHTAILHOE TMOATBEPXKICHUE XHUMHYECKON HBOJIOIUH.
HauanpHabie 3Tanbl 6uonorundeckoit 3pomonuu. [ unoreza PHK-mupa. IlepBrie

KJICTKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII J)XKUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emuie mo 3pam u nepuonam. Karapxeill. Apxelickas u
nmpotepo3oiickast 3pbl. Ilaneosoiickas spa W €€ mMepuoaAbl: KEMOPHICKUH,
OPIOBUKCKHM, CWIYPUWCKHUW, JEBOHCKUN, KaMEHHOYIOJIbHBIM, MEPMCKHUM.
Me3so30lickas 3pa 1 €€ Nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickass »9pa u €€ Tepuoibl: NaJICOrC€HOBBIM, HEOTCHOBBIM,
AHTPOTIOTCHOBBIN. XapaKTEPUCTUKA KIMMaTa MU TEOJOTHMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbI 3BOJIOIUU PACTUTEILHOTO U )KUBOTHOT'O MUpPa. ApoMop(]o3bl
y pacteHuil U ®KuUBOTHBIX. [losiBIEeHUE, pacuBeT U BBIMUpPAHUE TPYII >KHBBIX

OpraHu3MOB
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Cucrtema OpraHM4eckoro Mwupa Kak oOTpakeHue 3Boiounu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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OBOJIIOLMS 4YeJIOBEKa. AHTPOMNOJIOTUs Kak Hayka. PazBuTue mpeacTaBieHH O
IIPOUCXOXKIECHNN 4ejoBeka. MeToapl m3ydyeHus aHTpomnoreHesa. CxoacTtsa u
pa3ianuus 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MT0JIOKEHHE YEIOBEKa.

JBuxyume cuibl (hakTopsl) anTpornoreHe3a. HacnencTeeHHas H3MEHYMBOCTD U
ecTeCTBeHHbIM oTOO0p. OOmecTBeHHBIH 00pa3 KHU3HH, M3TOTOBJICHUE OpYIUil

TpyZa, MBIIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM U BETBHM 3BOJIOLUHU YEJIOBEKA: aBCTPAJIONMUTEKH, UenoBek
yMenblid, YemoBek MNpsMoXondiui, YenoBeKk HeaHIEPTAIbCKUM, YenoBek
pasyMHblid. Haxokn uckomnaeMbIx OCTaHKOB, BPEMs CYILIECTBOBaHMs, 001aCTh

pacnpoCTpaHCHUH, 00BEM TOJIOBHOTO Moa3ra, O6p8.3 JKHU3HH, Opyaud

2.6

Yenoeueckue packl. OCHOBHBIE OOJIBIINE pachl: eBpONeoniHas (eBpa3uiickast),
HEeTpo-aBcTpasiongHast  (dKBaTOpHWAaibHAsi),  MOHroJioMgHas  (a3uMaTckKo-
amMepuKkaHckas). UepTsl NPHUCIIOCOOIEHHOCTH MPECTaBUTENIEH YeIOBEUECKUX
pac K YyCIOBHSM cyliecTBoBaHUs. EauHCTBO denoBedeckux pac. Kpuruka

pacusmMma

OpranusMbl 1 OKpY>Karomias cpeaa

3.1

DKoJOorus Kak Hayka. 3aJladd U pa3felibl SKOJIOTHMH. MeTonbl SKOJIOTHYECKUX
UCCIIeI0BaHUN. DKOI0rnyeckoe MupoBo33penue. Cpesl 00OuTaHus OPraHUu3MOB:

BOJIHAA, HA3CMHO-BO3AYIIHAs, IIOUYBCHHAs, BHYTPHOPIraHU3MCHHAs

3.2

Okonoruueckue ¢akropbl. Knaccudukamus 9KOJIOTHYECKHX  (PaKTOPOB:
abuoTrnyeckne, OMOTHYECKHE M AHTPONOTreHHBbIE. J[eHCTBHE HSKOIOTHYECKUX

(haKkTOpPOB HA OPraHU3MBI

3.3

AbunoTtnueckue (akTopel: CBET, Temreparypa, BilaxHOcTb. doTonepuoausm.
[TpucnocoOneHuss OpraHU3MOB K JIGHCTBHIO aOMOTHYECKHX (PaKTOPOB.

buoniornyeckue puTmMbl

3.4

buotnueckue daxTopbl. Buabl OMOTHYECKHUX B3aUMOICHCTBUN: KOHKYPEHITHUS,
XHUIIHUYECTBO, MapasuTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCaJIu3M, HEUTpanu3M. 3HA4YeHHE OHOTHYECKHX

B3aUMOACUCTBUM IS CyHICCTBOBAaHUA OPraHU3MOB B ITPUPOJHBIX COO6IJ_ICCTB8.X

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKU NOMMyJIsINHUH. OcHOBHbBIC IIOKa3aTCiIn
MomyJjiaquu: 4YuCJICHHOCTb, IINIOTHOCTb, POXKAACMOCTb, CMCPTHOCTD, IMPUPOCT,

MUIr'panus. I[I/IHaMI/IKa YUCJIICHHOCTH IIOITYJIAIIUHU U eé peryismugd

COO6H.ICCTB3. M OKOJOTHUYCCKUEC CUCTCMBI

4.1

CoobmiecTBO OopraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHU0Basd,

MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBs3u B




OnoleHo3e

4.2

DKoJIorudecKkue cHucTemMbl (dkocucTembl). [loHstre 00 »KocucTeMe WU
6I/IOFCOHCHO3C. CDYHKI_II/IOHEU'ILHBIG KOMIIOHCHTBI 3KOCHUCTCMBIL: MNPOAYUCHTEI,
KOHCYMEHTBI, peIylueHTbl. KpyroBopoT BemIECTB U TNOTOK 3JHEPIHU B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHH dKocUcTeMBI. [TuieBsie 1enu u
cetn. OCHOBHBIE TIOKa3aTelIW JKOCHUCTEMBI: OWomacca, MPOAYKIHS.
DKOJIOTUYECKHE MMUPAMUIBL: MPOIYKIIMU, YUCICHHOCTH, OnoMacchl. CBOWCTBA

HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNs, pazBuTue. CyKueccus

4.3

[TpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCUCTEMA XBOWMHOTO WJIN
HIMPOKOJINCTBEHHOTO JIeCa.

AHTpPONIOTEHHBIE ~ 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arPO3KOCUCTEM U YPOOIKOCHCTEM.
buopa3znoobpa3zue kak (akrtop ycToHuMBOCTH 3KocucTteM. CoxpaHeHue

OMOJIOTUYECKOTO Pa3HO0Opa3us Ha 3emie

4.4

VYuenune B.W. Bepnanckoro o Ouocdepe. ['panuibi, coctaB M CTPYKTypa
o6uocdepsl. XKuboe BemecTBo u ero pynkuuu. OcodeHHocT OMochepsl Kak
r7100anbHONW JKOCUCTEMBI. JIMHAMHYECKOe paBHOBeCHME W OOpaTHasl CBsI3b B
ounochepe. KpyroBopoTsl BemiecTB U OMOTCOXHMHUUYECKHE ITMKIBI AJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHOCc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onochepe 3emun. AHTPOIIOTCHHBIE U3MEHEHUS B Ouocdepe.
['moGasibHBIE HKOJIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YMPABJICHUS MNPUPOIAHBIMH peCcypcaMh U HX

UCIOJIb30BaHue. JlocTrykeHus: OMOJIOrMM U OXpaHa MPUPOIbI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKUE MATEPUAJIbI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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