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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JIA
OTIpEJICIICHHS] TOAXOJ0B K (POPMUPOBAHUIO COJEPKAHUS YYEOHOro TMpeaMeTa
«buosorus» cocraBWiId: KoHIenTyaiabHble mnosoxkeHus DOIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIEH, COJEp)KaHMs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX IENSIX U
MPUHININAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpPEIHETO
oOurero oopazoBanusi B Poccuiickoii denepanuu, a Takxe MoJI0KEHUS 0 criennupuke
Oouosioruu, €€ 3HAYCHUHW B TO3HAHUM OSKUBOM TMPUPOABI M OOECIECUCHUU
CYLIECTBOBAHUS 4E€IOBEYECKOro oOmiecTBa. COriacHO Ha3BaHHBIM TTOJOXKCHHSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu A&t MpeiCTaBiIeHUE O LENsX, 00 00IIeil cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YUeOHOI 0 pemeTa
«buonorusy, onpeaenser o0s3aTeTbHOE MIPEIMETHOE COACPKAHUE, €r0 CTPYKTYPY,
pacripefielieHue 1o pasjejlaM UM TeMaM, PEKOMEHJIYyEMYIO IOCIeJ0BATEIbHOCTh
U3y4YeHHs] yueOHOTo Marepuasa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3€H, JOrMKM 00pa30BaTEIbHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
O0yJarOIITIXCS.

B nporpamme o 61o0THN TaKkKe yUUTHIBAIOTCS TPEOOBAHUS K IJTAHUPYEMbBIM
JUYHOCTHBIM, METAlpPEAMETHBIM U TMPEAMETHBIM pe3yJibTartaM OOy4YeHUs B
dhopmMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-I103HaBaTEIbHON
JeSTeNbHOCTH/Y4eOHbIX JEeHCTBUI 00ydJalomuxcsi MO OCBOCHHIO COJIECP)KaHUs
OMOJIOrMYecKOro 00pa30BaHMUS.

B nporpamme mo 6uosnorun (10-11 kiaccel, 6a30BbI YPOBEHB) peaii30BaH
MPUHIIUAN TPEEMCTBEHHOCTH B U3y4Y€HUU OMOJIOruH, Ojaromaps 4yeMy B Hel
MPOCMATPUBACTCS HAMNPABICHHOCTh Ha Pa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e KM3HM M OEpEeX)HbIM OTHOLIEHHMEM K OKpY)Karolleil NpUpOAHOU cpeje.
[TosTOoMy Hapsly ¢ U3y4yE€HHUEM OOIICOMOJOTMUYECKUX TEOPHUM, a TaKkKe 3HAHUU O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHUMAaHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIsl PEIICHUS MPUKIAAHBIX 3aj]1a4, B
TOM YHKCie: MPOPUIAKTHKN HACIIEJACTBEHHBIX 3a00JeBaHUI ueIoBeKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBAHUS KOJIOTHUUECKH 11E€JI€CO00Pa3HOTO
MOBE/ICHUS B OKPY>KAIOIIeH NMPUPOJAHON cpejie, aHalIu3a BIUSHUS XO3WCTBEHHOU
JIeATEIIbHOCTU YeJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcunenue BHUMaHUS K TMPUKIAJAHON HAMPaABICHHOCTH Y4eOHOro MmpeaMeTa
«buonorus» NpoANKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUSI YCIIOBUM JIJISl pEIIICHUS



OJTHOM M3 aKTyaJbHBIX 3374 IMIKOJIHLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanoiaraer GopMupoBaHue y oOydaronIuxcsi ClOCOOHOCTH aJanTHPOBATHCS K
W3MCHCHHUAM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorns Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHs 3aHUMAET BAKHOE
mecto. OHa oOecrieunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCSA MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OpraHM3aIlid W SBOJIOIHH, CO3MaET
YCIOBHSI  JUJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TNPHUPOIBI,  (POPMUPOBAHUS
(GyHKIIMOHATBHOM T'PAMOTHOCTH, HABBIKOB 37I0pOBOTO M 0Oe30macHoro obpasa
’KU3HU, SKOJIOTUYECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOIICHHUS K 5KUBOM MIPUPOJIE U
YeJIOBEKY.

Bonpmoe 3HaueHne OMOIOTHST UMEET TAK)Ke JIJISl PEIICHUS] BOCTIMTATEIIBHBIX U
pa3BHBAIOIIMX  3aJad  cpemHero  oOmero  oOpa3oBaHMs,  COIMAIA3AIUU
oOyuvaromuxcs. M3ydyenune 6uonmorun obecrnednBaeT yciaoBus st (GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMM OWOJOTHYECKUX 3HAHUH C
MPEICTABICHUSIMH U3 IPYTUX YICOHBIX MPEMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpaguu. Ha3paHHble TONOXKEHUS O TMpeAHA3HAYECHUH Y4YeOHOro MpeameTa
«buomorusi» COCTaBMJIM OCHOBY IS ONPEICICHUS IIOJXO0JI0B K OTOOpYy H
CTPYKTYPHUPOBAHHMIO €r0 COACpP)KaHWsA, TMPEACTABICHHOTO B IporpaMme IIo
Ononoruu.

Ot60p copepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3WUIHUHA KYJIBTYPOCOOOPA3HOTO TOJX0JIa, B COOTBETCTBHH C
KOTOPBIM OOyYaroIuecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMPECIAIONIME aJeKBATHOE TOBEIACHHE
YeJioBeKa B OKpYyXKalolled MpUpOJHON cpene, BOCTPeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aAesaTenbHOCTH. Ocoboe MeCTO B ATOM cHUCTeMe 3HAHUHN
3aHUMAIOT JJIEMEHTHI COJIEP KaHMs, KOTOPBIE CITy>KaT OCHOBOH JyTsi (HOPMHUPOBAHMUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTUHE MHpa U
IEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OMOJOrNYECKOro 00pa30BaAHMS.

CTpyKTypHUpOBaHUE COAEpXKaHUSA YYEOHOrOo MaTepuaja B TPOrpaMMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TNPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIMYUTENILHBIX OCOOCHHOCTSIX >KUBOU MPUPOBI, O €€ YPOBHEBON OpraHHU3aluu U
ABOJIIOITMHU. B COOTBETCTBUHU C 3TUM B CTPYKTYpe y4eOHOTO npeameTa «bruosorusy»
BEIJICIICHBI CIICAYIOMINE COoAepKaTeabHbie TUHUU: «buomorus kak Hayka. MeTo bl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosormueckas cucrema», «OpraHm3m Kak
Oouonornyeckas cucremay, «CucteMa U MHOTrooOpazue OpraHM4YEeCKOTO MHpPay,
«OBOITIOIHUS KUBOHM MPUPOIBD), « IKOCHCTEMBI ¥ TIPUCYIITUE UM 3aKOHOMEPHOCTH.



Lens m3yuenus yueOHOro mpenmera «buomorusi» Ha 0a30BOM ypOBHE —
OBJIaJIcHNE  OOy4YalIIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX NEWCTBHM B OTHOIIEHWHW OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

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

OCBOEHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUU O OUOJIOTUYECKUX TEOPHUSIX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBujaxX, CIy>KaluX OCHOBOM
JUist GOPMHUPOBAHUSI TIPENICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MHUpA, O
MEeTOJlaX HAy4YHOTr0 MO3HAHMS, CTPOCHUH, MHOTOOOPAa3ud U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIIMH, BBIIAIOIINXCS OTKPBHITUAX M COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHajiu3a JaHHBIX O MyTAX Pa3BUTUA B
OWOJIOTUY HAYYHBIX B3IJBIIOB, WACH M TMOIXOIO0B K W3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTraHU3AINY;

CTAaHOBJICHHE Yy OOydYarommxcss oOmel KyJIbTypbl, (YHKIHOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OICHWBATH SBJIICHUS OKPYIKAFOIIETO
MUpa KUBOW TPUPOJIB HA OCHOBAaHWH 3HAHUH W OTIBITA, TIOJYUYCHHBIX TTPH U3yUECHUN
OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTH 4YeJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTU B BO3MOXKHOCTH TO3HAHHS UYEJTOBEKOM >KHBOMU
PUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOMIOCHUS ATUUYECKUX
HOPM TIPH NPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUN MJIA TOBBIIICHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYPHI, 171 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OIICHKH TIOCJIC/ICTBUN CBOEH JESATEILHOCTH 10 OTHOIIEHUIO K OKPY KaIOIIeH cpejie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero o6miero oOpaszoBanust «buonorus», uzyuyaemas Ha
0a30BOM YpOBHE, SBJISICTCS 00S3aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MPeAMETHOM 00nacTu « ECTeCTBEHHO-HAYYHBIE TPEAMETHD.

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



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduert, TUKOM, I3CTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOW HAy4YHOUH KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHUS KUBOUW PUPOJIBI (HAOII0/IEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KiIaccupuKaius, MOJICTUPOBAHKUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabmuiel 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3IWYHBIX METOJIOB MpPH
W3Y4YCHUU OMOJOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aALMS.

JKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaundne
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKu ), OMoCEepHBIi.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HI», «YPOBHH OpraHU3aldN
KUBOU IPUPOIBDY.

Oo6opynoBanue: moaenb Moiekyisl JTHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHTHL. Bo/la 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEPAIbHBIX BemeCcTB B KieTke. [lommepxkanue
OCMOTHYECKOI0 Oananca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKUCIOThl. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
GbyHKIMHN OENKOB.



depMmeHTHI — OHOI0rHYecKue Katanu3aTopsl. CTpoeHue pepmeHTa: akTUBHBIN
HeHTp, cyOcrpatHas crneuuguuHoct. Kodepmentsl. Burtamubbl. OTiauuwms
(GbepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB.

VYrieBoabl: MOHOCaxapu bl (TJIH0K03a, pu003a U 1e30KCUpu003a), Tucaxapuibl
(caxapo3a, JnakTo3a) M TOJHMCAXapulbl (Kpaxmaa, TJIUMKOIeH, IEJUII0I03a).
buonornyeckue GyHKIMH yIIIE€BOIOB.

Jlunuasl:  Tpurauuepunabl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

HykneunoBesie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue u pynkiuun PHK.
Buast PHK. AT®: cTtpoenurie u GpyHKIMH.

utonorusa — Hayka o kierke. Knerounas teopust — npuMmep B3anMOACHCTBUS
uzei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

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

Tunel KJIETOK: »yKapuoTHYeCKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUsI MpOKapHOTUYECKOM KieTku. Kinerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHBL.
[Ipoucxoxknenne MUTOXOHApUM W Tutactuia. Bunel mnactun. HememOpanHubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, LEHTPUOJU, PECHUYKH,
KIryTUKU. OYHKIMHA OPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue saapa: sijaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. 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 XuMU4YECKUX 2JIEMEHTOB B )KUBOU ITPUPOJIEN.

Tabmuter u cxemsbl: «llepuoamdeckas TabnMIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIIbI BOJIbI», «buocunTes 0enkay, « CTpoeHUue MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmenta», «Hykmennossie kucinotel. JJHK», «CTpoeHne MOJIEKyIIbI



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTtpoeHue sipa KIEeTKu», « Y IeBOAbD), «JIMmuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHWE MJi1 IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTaaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)y.

Jlabopatopnass pabora Ne 2. «M3ydeHue cTpoeHHsS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEepUU IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErnaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHUH
MeTabou3ma.

Tunsl oOMeHa BemiecTB: aBTOTPOHBIN U reTepoTpoHbIid. Poibs pepmMeHTOB B
oOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUH B KIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (oTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a IS KU3HH
Ha 3emuie. BiusiHue ycioBuii cpefibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

OHepreTnueckuii oOMeH B KjeTke. PaciersieHue BelIecTB, BbIACICHUE U
aKKyMYJIMPOBAHHE SHEPTUHU B KIIETKE. DTalbl JHEPreTUUECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buabel. KuciopogHoe oOkucClIeHHE, WIH KIETOYHOE JbIXaHUE.
OxucnurensHoe PochopunupoBanre. IPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuyHoro cuHre3a. ['enernueckas wunHbopmarus u JIHK.
Peanuzauusi reHetrudeckoil mHdopmanuu B kieTke. ['€eHETHYEeCKHMH KOA U €ro
cBoiicTBa. Tpanckpunuus — matpuunbiii cunre3 PHK. Tpancnsus — OuocunTes
Ooenka. Otambl TpaHcisiuu. KomupoBanue amuHOKUCIOT. Ponms pubGocom B
OouocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbiTus Bupycos (/. 1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI U SKU3HEHHOIO IMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacteHuil, >KUBOTHBIX U YEIIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BUY) — Bo36ynurens CIIN/da.



OOpatHas  TpaHCKpUIIMA, peBepraza W uHTerpaza. Ilpodummaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

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

Tabmumer 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTuueCKuid Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbI nukia Bupyca CIIM/a,
Oaktepuodaray, «Pemmukamms JJTHK».

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

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdaza m MuUTos.
[Ipouieccnl, mpotekatomue B uHTepdaze. Pemnmukanuss — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli U TaluVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHbI.
[{uTosornueckue OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Cragum muto3a. IIporecchl, npoucxoasdimne Ha
Pa3HbIX CTAAUIX MUTO3a. BUOOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Bupl Gecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKLINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIIMYUS OT OECIIOJIO0TO.

Meito3. Cragun meiiosa. I[Ipoueccel, mpoucxoasuiMe Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrM4yeckuid CMBICT H
3HAYEHHUE MEN03a.

['ameTtoreHes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y JKMBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M AUYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[, SWUIIEKJIETKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SUNEKIETOK M crepMaTo3ounoB. OrmIog0TBOPEHUE.
[TapTeHorenes.

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



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

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

JlemoHcTpanum:

Tabnuuet m cxembl: «DOpMbl Pa3MHOXKEHUSI OPraHuU3MoOB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kinerku Oaxktepuily, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwutosy,
«Meio3y», «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOMUTAIIUX U
4yeJ0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOIIATAIOIIETO», «SHIeKIeTka mMiaeKonuTarmero», «KapuoknHes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-anIuKanusa «JlelieHne KIETKH», MOJEINb
JIHK, Mmoznenb MeTtadazHoil XpoMOCOMBI.

JlabopaTopHbIe ¥ IpakTHYecKUue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaOmomeHme MuTO3a B KIETKaX KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

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

Tema 6. HacjiencTBEHHOCTh U N3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Mictopust pa3BUTHS TEHETUKH. Posib iuTonoruu
U SMOPHOJIOTUH B CTAHOBJICHUM TE€HETHUKH. BKiag poCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJabl TEeHETUKU (TUOPHUAOIOTHUUYECKUN,
IUTOr€HETUYECKUH, MOJNEKYISIpHO-TeHeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMoHATHS. [ 'eHeTnuecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE . Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHOooOpasusi TUOPUIOB TEPBOTO
nokoseHud. [IpaBuino 1oMUHUPOBaHMS. 3aKOH pacllIeIeHUs] TpU3HaKoB. [ unore3a
yuCTOTHI raMeT. [ToaHOE ¥ HeMmoIHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupytoliee ckpenBanue. Vcnoiab30BaHue aHATU3UPYIOLIET0 CKPEIMBaHUs
JUTSI OTIpEICIICHUsI TEHOTHUIIA OCOOM.

CuennenHoe HacneAoBaHue rnpu3HakoB. Pabota T. Moprana o cuerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUSI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMpejeieHre mojia. AyTOCOMBI U TOJIOBBIE
XpoMOCcOMBI. ['oMorameTrHble M Te€TeporaMeTHble opraHnu3mbl. HacnemoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3meHunBoCTh. BUIBI N3MEHUMBOCTH: HEHACJIEACTBEHHAS W HACJIEACTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAITMOHHONW U3MEHUYMBOCTH. BaprarimoHHbIi psaj ¥ BapuallioHHas KprBasi.
Hopma peakumu npuszHaka. KonmyecTBEHHbIE MU KAYECTBEHHbIC MPU3HAKA U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 U TMOJOBOM MpollecC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. MyTaliMoHHas U3MEHUYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTtareHnbie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM n3menunBoctyd H. 1. BaBusosa.

BuesanepHast HaCiI€ACTBEHHOCTh U MU3MEHUYHUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKa: FeHeaIOTHUYCCKUM, OTM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHH,
MOJICKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE OIpEJICIICHUE FEHOTHIIA:
MTOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE€ C IMOMOIIBIO
[TI1P-anamu3a. HacmencTtBenHnle 3a00JjicBaHUS dYeJOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEeApaCcHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIC KiIETKU. IIpUHIUIIBI
3JI0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKU U JICUCHHUS T€HETUUECKUX
Oone3Hed. MeanKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUITUHCKOM
T€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU T€HETUUECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanum:

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

Tabnuiiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €0 [IUTOTCHETHYECKas
OCHOBa», «3aKOH PACIICIIJICHUS U €ro IUTOTeHETHYECKass OCHOBA, «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemuBanuey, «LluTomorunaeckrue OCHOBBI TUTHOPHTHOTO
CKpeluBanus», «Meno3», «BzaumonencTBue ajmienbHbIX TEHOBY, «l €HETUYECKUe
KapThl PACTCHUH, )KUBOTHBIX M 4YEJIOBEKA», «I'€HeTHKa mona», «3aKOHOMEPHOCTHU
HACJIEJIOBaHUs, CUEIUIEHHOTO C IOoJoM», «KapHoTuribl yemoBeka M >KMBOTHBIX»,
«Bunpl m3smMeHunBoCTHY», «MoaudukarmoHHas HW3MEHUYHMBOCTHY, «HacrmemoBanue
pesyc-akropay, «['eHeTrKa rpynm KpoBu», «MyTallmoHHAs U3MEHUUBOCThY.

O6opynoBaHue: MoJienu-anmiukanuu «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Hemonmnoe momuHupoBanue», «Jurubpumnoe ckpemmBaHuey, «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipenapart «Jpo3odunay (Hopma, MyTaruu GopMbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I'opox MmoceBHOM».



JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO M
JUTUOPUIHOTO CKPEUIMBAHUS y AP030(HIIbI HA TOTOBBIX MUKPOIIpEIapaTaxy.

JlaGoparopnas padota Ne 6. «3yyenne MoauduKaliMOHHOW U3MEHUYHUBOCTH,
MIOCTPOEHHE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBO».

JlabopatopHnas pabota Ne 7. «AHanu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX
MHKpOIIpENnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3apOXKACHUE CENEKIMH M JTOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o IeHTpax MPOUCXOKACHUS K MHOTOO0Opa3us KyJIbTYPHBIX
pactenuii. LIeHTpbI MPOUCXO0XKICHUS JOMAIIIHUX KUBOTHBIX. COpT, MOopoja, ITaMM.

CoBpeMeHHbIE METOIbI CeleKIMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUM U KUBOTHBIX. OLEHKa JKCTEpbepa. BIM3KOPOACTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE YUCTHIX JIMHUM.
['erepo3uc, wim rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHUE — ayTOPHJIUHT.
Otpnanénnas rudbpuauzanus u e€ ycrnexu. MIckyCcCTBEHHbBIN MyTareHes u Mmojiy4eHue
MOJIUILIONIOB. JJOCTHXKEHNUS CENEKIIUN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAsT WH)KEHEpHUsA. OTallbl
co3ganusi pexombunantHo JIHK wu TpaHcrennnix opranm3moB. Kierounas
nHXeHepus. Kierounsle KyabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

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

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

Tabnauubr u cxembl: kapra «LleHTpbI MPOUCXOXAEHHA U MHOT0OOpa3us
KyJIbTYPHBIX pacTeHui», «I[lopoapl toMamHuX KUBOTHBIX», «CopTa KyJBTYPHBIX
pacteHuit», «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTUM», «KileTouHble KYyJIbTypbl H
KJIIOHHpOBaHHE», «KOHCTpynpOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUI010B U KOPHEIUIOJO0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHbIe M IpakTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOJbl U JOCTHKEHHS CEJIEKIHUH PAcTeHUH H
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,



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

11 KIIACC

Tema 1. JBorONMOHHASE OHMOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMSI 3BOJIOLHMOHHOM TEOPUH. OBOJIIOLMOHHAS
Teopusi U €€ MEeCTo B OMoNOruu. BiusHUE 5BONIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenscTBa 3BOMONUHU. [lameoHTONOrMYECKHEe: MOCIEA0BATENBHOCTD
NOSIBJIGHUST BHUJOB B THAJICOHTOJIOIMUYECKON JIETONHMCH, NEPEXOIHbIe (POPMBI.
buoreorpaguyeckue: cxoncTBo U paznuuue ¢payH U (Haop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3inyusi 3MOPHUOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIEC, AHAJIOTHYHBIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IyTeH y BCeEX
OpraHU3MOB.

OpomounonHas teopuss Y. [lapBuna. Ilpeanochbulku BO3HMKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHJIbl 3BOMIONUM BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TP OTPAHUYECHHOCTH PECYpCOB, HEOIPEACIEHHAs U3MEHUYUBOCTD,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopus 3Bosiroluu (CTD) 1 €€ OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [Tomynsnus kak eAMHUIA BUAA U SBOIIOLNH.

JBrokynie cuibl ((pakTopbl) SBOJIIOLMM BUIOB B mpupoje. MyTanMOHHBINA
npoluecc M KOMOWHATHMBHAs W3MEHYMBOCTH. llomynsiumoHHBIE BOJHBI U Apend
reHoB. M3osanus u Murparus.

EctecTBenHblii oTOOp — HampaBisomuii  paktop dBomonuu. Dopmel
€CTECTBEHHOT'0 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHu3MOB Kak pe3ynbTaT 3Bostonuu. I[Ipumepsl
PUCIIOCOOJIEHUI y OpraHu3MoB. ApoMOp(03bl U HINOAAAITALIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpauueckoe, IKOJIOTHYECKOE.

MakposBosonusi. DopMbl  3BOJIOLUM:  (UIETHYECKAsl, JTUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTs 3BOTIOIUH.

[IponcxoxieHHEe OT HeCleHHaJIu3UpOBaHHBIX NpenakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguanus.

JdeMoHCcTpanuu:

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



Tabnutel u cxemsl: «Pa3BuTHE OpraHudecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  0oppObI  3a
cymiecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOTr0o00pa3ue COpTOB pacTEHUN»,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTamoHnHas
U3MEHYUBOCTE», «Apomopdo3bey, «Unnoamanrammm», «OO0mmas aereHepanusy,
«/IBmkymue cunbl 3Bomonuu», «Kapra-cxema Mapmpyta myremectBus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpucCrocoOJIEHHOCTh OPraHU3MOBY,
«I"eorpaguueckoe BUI00Opa30BaHUEY, « IKOJIOTHUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMHU OKPACKH,
HA0Op IJIOMOB M CeMsH, KoyuieKuus «lIpumepbl 3alUTHBIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNb «OCHOBHbIE HANpPABJICHHS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJIOBHOIO MO3Ta O3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoUIeKiua «DOpPMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp ammmkauus «llepekpéct
XpOMOCOMY, BJIaXHbIE nipenaparsl «Pazsurtre HaceKoMOro», «Pazpurue JISIrymkmn»,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GOpMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO).

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

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3em.ie.

JlonaydHble TpEACTaBICHUS O 3apOXKICHUM XW3HU. HayuHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas
HBOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHMYECKHX.
DKCIEpUMEHTAIIbHOE OATBEPKACHUE XUMHUECKOH 3BOOIMU. HadanbHble STamnsl
ounonornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. llepBbie KJIETKM M UX 3BOJIOLHMS.
@opMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paM U nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas Hpbl. [laneosoiickas spa u e€ mnepuoabl: KeMOPUNCKUH,
OPIOBUKCKHH, CUITYPUNCKUIN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUMU.

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

KaiiHozoiickass »pa W €€ TMEpuojbl: MAJICOTCHOBBINA, HEOTCHOBBIN,
AHTPONOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeO0JIOTUYECKUX IpoueccoB. OCHOBHBIE ITallbl
HBOJIIOLIMM PACTUTEIBHOIO U JKUBOTHOIO MuUpa. ApoMOpQo3bl y pacTeHUl H
XKUBOTHBIX. [losiBNIEHNE, paCBET U BBIMUPAHUE IPYIII JKUBBIX OPTraHU3MOB.



CucremMa OpraHM4ecKOro MHUpa Kak oOTpaxeHue »3Bomrouuu. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHui o
MIPOUCXOXKJIEHUN uYesjoBeka. Meroasl H3ydeHUs aHTpornoreHesa. (CxonactBa u
pa3uyus YeI0BeKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHNE YeTIOBEKa.

JBrokymue cuibl ((pakTopel) anTpornorenesa. HacneacrBenHHas 13MEHUYUBOCTh
U ecTecTBEeHHbIM 0TOOp. OOIIeCTBeHHbIN 00pa3 KU3HU, M3FOTOBIEHUE OpPYIUi
TpyAa, MBILJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenbid, YenmoBek mnpsaMoxondimui, YenoBek HEaHAEPTAIbCKUK, YeloBek
pa3yMmHbIil. Haxoakum HCKONMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YemoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pPaChl:  €BPOICOUIAHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIOCOOJICHHOCTH  MpeJCTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSM CYIIECTBOBaHMs. EJMHCTBO 4UeIOBEYECKUX 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 kierka», <«OKuMBOTHas  KIIETKay,
«IIpokapuoTtnueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTrO MHpay,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YeIOBEKOOOpa3HbIX
o00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHeilmue nroam», «peBHue mroam», «llepsbie
COBPEMEHHBIE IO, «HeToBeuecKue pacol».

O6opynoBanue:  Mmymsku — «[lpoucxoxaenne  dvenoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalIblla, KPOMAaHbOHIA), CIICTIKA WU
M300pKEHUST KaMEHHBIX OpYAUN TNEepBOOBITHOrO 4YeloBeKa (KaMHHU-YOIIEPHI,
pyomsia, ckpebna), TreoXpoHOJoruueckas TaOnuIa, KoJuleKiusa «Dopmbl
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[Ipaktuueckas padota Ne 1. «3ydyeHne uckonaeMbIX OCTaTKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKIIHSIX).

OKcKypeHsl «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIK KpaeBeIUECKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoas cpeaa.



DKOJI0THs Kak Hayka. 3afaqd ¥ pa3fesbl 3KOJ0THA. MeToabl 3K0JIOTHYECKUX
MCCIIEOBAHUM. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Okonoruyeckne (Gaktopel. Kiaccudukarms HSKOIOTUYECKHX (PaKTOPOB:
abuoTuyeckue, OMOTHYECKHME M AaHTPONOTeHHble. J[eMCTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

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

buotnueckue dhakTopsl. Bumbl OMOTHUECKUX B3aMMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHUYECTBO, cMMOH03 U ero ¢opmbl. Ilapasutusm, koomepauus, MyTyalusM,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAaXJICOHMUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHre OMOTHMYECKUX B3aUMOJECUCTBHUI MJiA CYLIECTBOBAHUSA OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTHKU nNomyiasiuumu. OCHOBHBIE IOKA3aTENH
NOMYJSILMN: YHCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka 4ucIeHHOCTH MOIMYJISIIUN U €€ peryJsius.

JdeMoHCcTpanuu:

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

Tabnuter 1 cxembl: kapra «lIpupoanasie 30HbI 3eminy», «Cpenbl 0OUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISUuU UHPY30pUH-Tyhenbku», «llumessie uenmy.

JlabopaTopHbIe ¥ IpakTHYecKUue padoThbl:

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

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

[TpakTrueckast padora Ne 2. «IToAc4€T MIOTHOCTH NOMYJIALMI Pa3HbIX BUJIOB
pacCTEHUI.

Tema 4. CooOmecTBa M 3K0JI0rMYeCKHE CUCTEMBI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OMOIIEHO3a: BHUAOBAs,
MpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunbl-nomuHantel. CBs3U B
OUoIIEHO3E.

Okonoruyeckue cucrembl (3kocuctemsl). [loHsitue 00 »sKocucremMe u
ounoreonenoze. DOyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, PeAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIUHU B IKOCUCTEME.
Tpoduueckue (mumieBsie) ypoBHU SKOCUCTEMBI. [1umieBbie nienu u cetu. OCHOBHbBIE
MOKa3aTeld 3KOCHUCTEMbl: OHoMacca, MPOAYKIUS. OKOJIOTHYECKUE MHPAMMUIIbL:



MPOIYKIIUUA, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYHUBOCTD,
camoperyJisinusi, pa3putue. CyKeccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBbI 03€p U PEK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe 1 X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (aktop ycTOMUMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emiie.

Yuenune B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB u CTpyKTypa
ouocheprr. XKuoe BemectBo U ero (yskiuu. OcoOeHHOCTH Ouochepsl Kak
r100aIbHOM 3KOCUCTEMBbI. J[MHamMudeckoe paBHOBecHMe U oOpaTHas CBSI3b B
ouocdepe.

KpyTroBopoThI BEIIeCTB U OMOT€OXUMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriepoaa,
a30Ta). 30HAIbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiecTBoBaHME MPUPOIBI U yenoBedecTBa. CoxpaHeHue 6uopaznooOpasus
KaKk OCHOBa YycToW4YMBOCTH Ouochepsl. OcCHOBa pAaIMOHATIBLHOTO YIPABICHUS
MPUPOJIHBIMUA PECypcaMu U WX UCIOJIb30BaHUE. JloCTHKEeHHsT OMOJIOTUM U OXpaHa
TIPUPOJIBL.

JlemoHcTpanum:

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

Tabnuuel u cxemsl: «llumiessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpupogueie coobmiectBay, «llemu nuTaHus», «IKOJIOTMUYECKasl TUpPaAMUJIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IMUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro seca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPOTIOTEHHbIE BO3/ICUCTBUS HA MPUPOAY», « BakHel e NICTOUHHUKY 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHelmIas cocTaBisitomias ouoceps,
«®Daktopel  gerpamanuu  nouB»,  «llapuukoBeiii  3ddexkT»,  «DakTOphI
paZOAaKTUBHOTO 3arpsasHeHusi oOuochepr», «OOmWas crpykrypa Ouochepsn,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyrosopoT yriepoja B ouochepe», «KpyroBopoT a3ota B IpUpPOIE.

O6opynoBanue: Mojenb-anmuinkanus «Tunudaele OUOIEHO3bI», TepOapuii
«PacTtutenbHbie coobiecTBa», Kouiekiuu «buoienosy, « Bpenqurenu BakHenmmx
CEIbCKOXO3SMCTBEHHBIX KYIbTYpP», TepOapru U KOJUIEKIIMU PACTCHUHN U JKUBOTHBIX,
MpUHAJJICKAIIUE K Pa3HBIM SKOJOTUUECKUM TpyIinam ojHoro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300pAKEHUS OXPAHSIEMBIX BHUJOB pACTCHHU U
KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornmacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHMUS K pe3yibTaTaM
OCBOCHHUs  OOy4YaloIMMHUCS TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JMYHOCTHBIX pe3yJIbTATOB OCBOCHMSI mpeamera «buosorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUUCKOMN
IrpaXJaHCKOM MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENeHNI0, HaJlM4yhue MOTHBallMM K  OOydeHHio  OuoJoruw,
IIeJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXIEHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN pPa3BUTUS OUOJIOTHYECKOTrO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIW4YHWE HKOJOTHUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOCHUA Npeamera «buonorus» mocruratorcs B
CIMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAJUILIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMHU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJIEHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsS, PpAa3BUTUA BHYTPECHHEHM IMIO3UMLUHMM JIMYHOCTH, M[ATPUOTU3MA,
YBXEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTApIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)XKECHHS, OEpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACJIECIUI0 U
TPpAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY KaloIIen Cpee.

JlngyHOCTHBIE pe3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3HECHHOTO
ONbITa U OMNbITA JCATEILHOCTH B IMPOLIECCE peanu3allid OCHOBHBIX HANPaBICHUI
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEILHOCTH ITPU CO3JJaHUU YUEOHBIX
IPOEKTOB, PEIIEHHH Y4e€OHBIX M [IO3HABATENIbHBIX 3a/1ad, BBIIOJIHEHUH
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTh ONpPENENSITh COOCTBEHHYIO MO3UIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE YYUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIOJCH C pa3HBIMU YOS KIEHUSMU, KYJIbTYPHBIMU LEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB IPH OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOrMUYECKOT0 COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM TPAXKTAHCKON UIEHTUIHOCTH, TATPHOTU3MA,
YBAXEHMS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepen PonunHoi, roproctu
3a CBOM KpaH, CBOWO PoauHy, CBOM S3BIK M KyJbTYpy, IPOLUIOE M HACTOsLIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEIHUIO U NTAMATHUKAM IIPUPOBI,
JNOCTHXKEeHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATHh BKJIaJ POCCHUMCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOrMM, NOHMMAaHUS 3HAYEHUA OWOJIOTMM B IO3HAHUHM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

uzeiiHasg yOeXIEHHOCTh, TOTOBHOCTh K CIYyKEHUIO U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUICKOTO HApOa;

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

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

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOCHHUE YCTOMUYHUBOTO OyAyILIErO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIHUTEISAM, CO3JAHUIO CEMBHA Ha OCHOBE
OCO3HAHHOI'O0 IPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBEICTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

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



MOHMMAHHUE 3MOIIMOHATBHOTO BO3/ICHCTBUS )KMUBOI IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4ns:

MOHUMAaHUE U peau3alus 3[0pOBOro 1 6e3onacHoro oopasa >ku3Hu (310pOBOe
MMTaHKE, COOJIFOCHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COQTAaHCUPOBAHHBIN PEXUM
3aHATHM W OTHObIXa, peryjisipHas (Qu3nyeckas akTUBHOCTB), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAaHWE IIEHHOCTU TMPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUE MOCIEICTBUI U HENMPUATHUS BPEAHBIX MPUBBIUEK (YIMOTpeONeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE IEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

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

MHTEPEC K pa3InyHbIM cepaM MpoPECCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccudn #  Pealru30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

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

OCO3HAHME TI00ATBHOrO XapakTepa 3KOJOTMYECKHX HpoOieM M MyTed HX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIEC TIPH U3YUCHUN OMOJIOTHH 3HAHUS
M yMEHUS TpU  pEIIeHHMH MpoOJieM, CBS3aHHBIX C  PAlMOHAJIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/IGHHE  TpaBWJ  TMOBEACHUS B MPUPOJIE,
HaIllpaBJI€HHBbIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCHCTEM, OHOChEpHI);



AKTUBHOE HEMPUATHUE ICUCTBUM, IPUHOCAILINX BPEJ] OKPYIKAOLIEH PUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOIATONMPHUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUN U IIPENOTBPAILLATh UX;

HaJIMYHUE PA3BUTOTO HKOJOTMUYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OMbITA NEeATEeNbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLUAIBbHOU
MIPAKTUKE, TOTOBHOCTH K yYaCTHIO B MPAKTUYECKOUN JIESITEIbHOCTH SKOJIOTUUECKON
HaINpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

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 OKpYKarolleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa W
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXPAaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH ISl COBPEMEHHOM IUBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh  pPEeCypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MYTEeW BHIXOJa U3 II100abHBIX IKOJIOTUYECKUX MPOoOIeM U
oOecrieueHus:  Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PaIllMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHW OHMOJOTHMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTAaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMOit
IPU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUA, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JielaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HayyHbIX (AKTOB U
HMMEIOIIMNXCS JAHHBIX C LEJIbIO MOJYYEHUS] JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOIb30BaTh OUOJOTUYECKUE 3HAHUS IS
pelIeHws MPo0OJiIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO U UCCIEIOBATENLCKYIO IESITEIbHOCTh MHAUBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OUOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus
BKJIIOYAIOT: 3HAYuUMble i1  (OPMUPOBAHUS MHMPOBO33PEHUSI OO0YUYAIOITUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIEC TOHITHS, OTPaKAIOIIHEC
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa H CHeNU(PUKYy METOJOB TO3HAHUS,
WCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHUE, MPOIIECC,
CHUCTeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSI,
WCCIIeI0BaHKE, HAOIIOICHNEe, U3MEPCHUE, IKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHBIC
yueOHbIe JeHCTBUSA (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJIATUBHBIC),
obecrnieunBaromue GpopmupoBaHue GyHKIIMOHATBHONW TPAMOTHOCTH M COITMATBLHOM
KOMIICTEHIIMM ~ OOYYalIIMXCS, CIIOCOOHOCTh  OOYyYalomMXCS  HCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKHEC 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B IO3HABATEIBHON M COLMAIbHON MPAKTHKE.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHErO OOIIero
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBiaanenne YHHUBEpPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbLHLIMH
AeUCTBUSIMMU:

1) 6a30Bble JJOoruveckKue aeMcTBUsl:

CaMOCTOSITeILHO  (DOpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITTUICHUS
(amanu3a, cCMHTE3a, CpaBHEHMSI, KJIacCH(pHUKAIUN, 0000IICHHMS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3H C JIPYTUMH MTOHATHSIMH);

OTIPENEeNSITh TETN JeATEIBbHOCTH, 3aJaBas TapaMeTpbl W KPUTCPUH UX
JOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU IETISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHUE MOHITHUS JUIsl OOBSICHEHUS (PAKTOB U SIBICHUU
YKUBOU IIPUPOJBIL,

CTPOUTh JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHUS B pacCMaTPHBASMBIX
SBJICHUSX, ()OPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

MIPUMEHSTh CXEMHO-MOJICTILHBIC CPEICTBA JUISI TTPEICTABIICHHS CYIIECTBCHHBIX
CBS3€ii M OTHONICHWH B M3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PAa3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HH(POPMAIMOHHBIX
WCTOYHHUKAX;



pa3palaThiBaTh IUIaH pElIeHUs MPOoOJIeMbl ¢ YYETOM aHaiIM3a MMEIOLIUXCA
MaTepHAIbHBIX U HEMATepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN AESITEIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaATEIbCKUE 1eHCTBUA:

BJIAJETh HABBIKAMH YUEOHO-UCCIEA0BATEIBCKON U IPOEKTHOU I€ATEIbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpoosieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO/IOB PEIICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3IMYHbIE BUJIBl JESITEIBHOCTH II0 IOJIYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEpHpeTaluy, MNPeoOpPa3OBAHUI0 W MPUMEHEHHUIO B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIA TUI MBILUIEHUS, BIAI€Th HAYYHOW TEPMUHOJIOTHEMH,
KIIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
JESATENbHOCTH U AKU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [PUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyaJM3MpOBaTh 3ajaavy,
BBIJIBUTaTh TUIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIEHUs 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

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

yMETh IMEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 U MPAKTUYECKYIO0 O0IacTu
KU3HEIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MPEUIaraTb OPUTrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb IPOOJIEMBI U 3a/1a4H, TOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NOMYJIIPHON JUTepaTtype, OHOJIOTMYECKHUX CJIOBApsSIX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBATh
MHOOPMAIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KDUTUYECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUpPOBATh 3aMPOCHl U MPUMEHSTH PA3THYHBIE METOJbI MPU TIOUCKE U
otbope Ouosornueckoit MHGOpPMAIIUU, HEOOXOIUMON ISl BBHITIOJHCHHS YUeOHBIX
3azay;

NpUOOpETaTh OMNBIT HCHOJIB30BAHMUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPYy aKTMBHOTO MCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIA SA3BIK B Ka4yeCTBE CpeACTBa Npu paboTe cC
OvoJornyeckod HHQPOpMalUe: TNPUMEHATh XHUMHUYECKHE, (U3UUYECKUEe U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBL, (OpPMYyJibl, abOOpeBHATypy, HOMEHKIATYpY,
UCIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJIIHOCTH;

BJIAJE€Th  HABBIKAMM  pPACO3HaBaHWA M 3allUThl  UH(OpMAIMH,
MH(OPMAIMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OByaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

1) oOmenme:

OCYUIECTBJISITh KOMMYHHUKAIIMH BO BCeX chepax KU3HHU, AKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WIM JUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMOW Tembl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UILIUNA APYTHUX yYaCTHUKOB
JIMaora Uil JUCKYCCUN);

pacno3HaBaTh HeBEpOalbHbIE CpeAcTBa OOILIEHHUs, IMOHUMATh 3HAYECHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIli,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJETh Pa3IMYHBIMU CIIOCOOAMHM OOIIEHUS W B3aUMOJIEUCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JIOAEH, IPOSBIATh YBAXKUTEIBHOE OTHOILIEHHUE K COOECETHUKY U
B KOPPEKTHOU opMe (HopMyIUpoBaTh CBOM BO3PAKECHHUSI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboTHI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJIECHCTBUS NP PELLICHUN y4eOHOH 3aauH;

BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX IEHCTBHA C Y4YETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN KaKJOr0 YjeHa KOJUIEKTHBA;

OpUHUMATh 1€JIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTH U
KOOPJAWUHUPOBATH JEUCTBUA II0 €€ IOCTMKEHUIO: COCTABJATH IUIAH JECHCTBUM,



pacnpenensaTe polM € YYETOM MHEHHW YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTATHI
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAO0r0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3TUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJ1aleHH e YHUBEPCAJIbHBIMU PEryJSITUBHBIMU AeCTBUSIMM:

1) camoopranusanus:

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

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUWA 1IEJIEBbIE M CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEMCTBUAX W IOCTYINKAX IO OTHOILICHUIO K KUBOM MIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIIATH IMO3HABATENIBHYIO NIEATEIbHOCTD, BBISABIATH
mpoOIeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHOM
JEATEIBHOCTH U )KU3HEHHBIX CUTYAIUSAX;

CaMOCTOATEIBLHO COCTABIIATH IJIaH PELICHUS MPOOJIEMBbI C YUYETOM UMEIOLIUXCS
pPECYpCoOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHU;

JIeaTh OCO3HAHHBIN BEIOOP, 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:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIBHON  peQuIeKCMM KAk  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJIbTATOB H
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PEQIIEKCUU IS OIEHKU CUTYallMH, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHUIO;

[IPUHUMATh MOTMBBI M apryMEHThl APYTUX [PU aHaIN3€ pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHATHE ce0s U APYTUX:

MPUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TNpU aHaIW3e pe3yJIbTaToB
JIEeATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU APYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTarbl ocBoeHUs mnporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CIOCOObI JIEHCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeo0pa3oBaHUI0 3HAHUM, BUABI I€ATEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
INPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTyalUsiX, a TaKK€ B pPEaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamme mnpeameTHble
pe3yJIbTaThl MIPEJICTaBICHBI 10 TOJaM 00yUYEeHHUSI.

[IpeameTHble pe3ysibTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10
K1acce JOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYUHOTO
3HaHUs €CTECTBEHHBIX HaYK, B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O BKIIaJIE POCCUMCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOrOB B pa3BUTHE OWONOrMM, (YHKUMOHAIBHOM TIpaMOTHOCTH
YeJIoBEKa /ISl PEIICHU )KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJIOrMYECKUX TEPMHMHOB M TOHSATHUM:
KU3Hb, KJIETKa, OPraHu3M, MeTa00Jin3M (0OMEH BEILECTB U MPEBPAIICHUE SHEPTUN),
romMeoctad (CamMoOperyJisiiiusi), ypOBHEBas OpraHU3allMsl JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, N3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE TEeOopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJIEKYJIApHOM Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactennii H. V. BaBuiosa), onpeaensaTs rpaHuiibl UX
MPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHUE BJIaJIETh METOJJAMU HAYYHOr'O MMO3HAaHUs B OMOJOTUU: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHUCTEM, NPOLECCOB W SIBICHHI, OpraHu3alus U MPOBEACHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSICHEHHWE IOJYYEHHBIX PpPe3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE JI€1aTh BBIBOJIbI
Ha OCHOBAHMM ITOJYUYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEILECTB U MPEBpAIIeHUs] YHEPTrUU B KieTKe, (OTOCUHTE3A,
IUTACTUYECKOTO M 3HEPreTHYecKoro oOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHAUBUIYAJIBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH IMOJTYUYCHHbIC 3HAHMS ISl OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JUISl TPUHATHSA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HU C LEeNplo obecredeHuss Oe30IacHOCTH CBOETO 3/I0pOBbS U 30POBBS
OKPYXKAIOIIUX JIIOJIEH, COOTI0OIEHUsI HOPM I'PAMOTHOTO MOBEJICHUSI B OKPY>KaIOIIEH
NPUPOAHON cpeje, MOHMMAHUE HEOOXOJUMOCTH MCIOJIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOU ouonmorun " OMOTEXHOJOTUA I PalUOHAIBHOTO
MPUPOIOTIOIb30BAHUS;

YyMEHUE pelaTh DSJIEMEHTApHblE T€HETUYECKUE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHUE, CILEIJIEHHOE HACIEJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTMOPHIHOTO CKpPEIIMBAHMS I MPEICKAa3aHUs HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpATOPHBIE M MpaKTUYECKUe padoThl, COOMIOIATH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIEHHMBATh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIuU, HAyYHO-TIOMYJISIPHBIE
MaTepHualibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEJAOBAHUI B OMONOrUH,
MEIULMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011128 6MOJIOTHMYECKYI0 UH(POPMAILIMIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN arnmapaT OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buomnorus» 6 11
KJlacce NOJIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHMH B CUCTEME HAy4YHOIO
3HAHMSI ECTECTBEHHBIX HaYK, B (DOPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KApTUHBI MUpPa U HAYYHOI'O MUPOBO33PEHUS, O BKIIAJI€ POCCUICKUX U 3apyOeKHBIX
y4E€HBIX-OMOJIOTOB B pa3BUTHE OWONOruU, (GYyHKIUOHATHLHOM TPaMOTHOCTH
YyeJioBeKa JIJIsl PellieHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COAEPKaHUE OMOJOTMYECKUX TEPMUHOB U MOHATUN: BUI,
MOMYJISIUsl, TeHO(OHI, SBOJIIOIUA, ABUXKYIIHE CUJIbI ((akTOpbl) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHTbl, LeNu MUTaHus,
AKOJIOTUYECKas MUpaMuaa, OUOreoreHo3, ouocdepa;



yMEHUE Wu3Iaratb OWOJOTHYECKHE TeopuH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI MU 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactsa K. M. bapa, depenoBaHusi TiaBHBIX HaIpaBICHUN U
nyTteit sBomoruu A. H. CesepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEIENISITh TPAHUIIBI UX TPUMEHUMOCTH K JKMUBBIM CHCTEMaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAaHUS B OMOJIOTUU: HAOTIO/IEHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyEeMbIMU BETUYMHAMH, OOBSCHEHHWE TMOJYYCHHBIX PEe3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BHIBOJIbI
Ha OCHOBAHMHM MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUSI OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJAIMA, TPOIAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTreOlIeHO30B U HJKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOI0 OTOOpa, BHUJI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHSI HKOJOTMYECKUX (HAKTOPOB Ha OpraHU3Mbl, NEpPEeHoca
BCIIECTB W TIOTOKA HSHEPTUU B HKOCHUCTEMAX, AHTPOMOTECHHBIX HW3MECHECHHU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOT€OXMMHYECKUX
LIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH IMOJIYYCHHbIC 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NMIPUHSATUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LEeJIbl0 oOecrieueHusi O€30MacHOCTH CBOEro 3/I0POBbS U 3/I0POBbS
OKPYXKaIOILIUX JIOEH, COOMI0IEHNsI HOPM IPAMOTHOTO MOBEJIEHUS B OKPY>KaloIIen
NPUPOAHONW Cpele, MOHMMAaHUE HEOOXOJMMOCTH MCIOJIb30BAHUS JTOCTHKEHHM
COBPEMEHHOU OMOJIOTHH JIJISl PAlIMOHATILHOTO TPUPOIOTIOIH30BAHUS;

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

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M IpakTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHHKOB (CpPEJCTBa MAacCOBOM MH(OpPMaIINK, HAYYHO-TIOMYJISIPHbIC
MaTepuayibl),  paccMaTpuBaTh  TJO0AIbHBIE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHUE CO3[1aBaTb COOCTBEHHbBIE IMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1ast 6uosIornyecky0 HHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIOJIb30BATh TOHITUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeioB U TeM nudpoBbie
Ne i/m P KonrpoJsbnsie | IIpakTuyeckn (g )
NMPOorpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI e padoThI
pecypchl
bubmuorexa [JOK
1 b 2 .
HOJIOTITT KaK Hayka 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE cCHCTEMEBI M IX OpraHU3aIlHs 1 bubmmorexa TTOK
P I https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHUH COCTaB U CTPOCHUE KIETKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 FKM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zmMHoOxeHNe 1 HTHAUBUAYaJIbHOE Pa3BUTHE 5 1 bu6munoreka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTH M H3MEHUYHUBOCTH 2 15 but6mmoreka [{IOK
OpTraHHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opraHu3MoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bubmnoreka [JOK
P 1
8 C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'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

KoJsmn4yecTBo 4acos JJIeKTPOHHBbIE
HauMeHoBaHue pa3aejoB U TeEM uudposkbie
Ne i/m P KoHnTposbHbI IIpakTH4eckue (upp :
NMpPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypchbl
bu6mmorexa [JOK
I IBOITIOIHOHHAA GHOITIOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEeHME U pa3BUTHE KU3HU Ha 9 0.5 bubmmoreka [JOK
3emute ’ https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OKpy KaroIas cpeaa 5 1 bubmnorexa [IOK
p Py B ped https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
4 Coo0111ecTBa M DKOJIOTMYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgpoBbie
Tema ypoxka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThbI s
pecypchl
Bbu6morexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertonabl O3HAHUS KUBOW TPUPOIBL.
[TpakTrueckas padora Ne 1
2 «Mcnonp30BaHue pa3IMYHBIX 1 0.5 bubmorexa [OK
p ’ https://m.eds00.1ru/863e6122
METOJOB IPU U3YUYEHUU
OMOIOTHYECKUX O0BEKTOBY
3 buonornueckue cuctemsl, IPOLECCHI 1 bubnuotexa [JOK
U UX U3yUYECHUE https://m.edsoo0.ru/863e6564
4 XUMHYECKUI cOoCTaB KJIETKU. Boma n | Bbu6morexa [JOK
MUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bubmnoreka [IOK
5 benku. CoctaB u cTpoeHue 0eiako 1
e TaB 1 CTpocHH OB https://m.edso0o.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
KatanuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmorexa [JOK
KaTAINTUYECKOW aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTH KaTajasbl)»
7 VYrneBonsl. JInmmasl 1 Bbubmmorexa [JOK



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

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

bu6mmoreka [IOK
8 H .ATO®
YIJICHHOBLIC KHCIOTRL https://m.edsoo.ru/863e6d5¢
9 Hcropus 1 METObI U3yUEHHUS bubnuotexa [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak miegocTHas >KHBas
cucrema
CrtpoeHue 3yKapuOTHYECKON KIETKHU.
Jlaboparopuas padora Ne 2
«3yueHune cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxkTepuil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OTIFICAaHUEY
bubmnoreka [HOK
12 06 0
MCH BEHIECTB HITH METABOIHIM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHIHTES. ACMOCHHTES https://m.edsoo.ru/863e7c98
bu6mmoreka [IOK
14 it 00
dHepreTuyeckuii oomen https://m.edsoo.ru/863¢e7aae
JKuzHeHHbIN UK KIeTKU. JleaeHue
KJIeTku. Muto3. JlabopaTopHas BuG 1OK
nonrorTeka
15 6ota Ne 3 «Hab 0.5
pabota A2 5 «HADIIOICHUE MUTO3a B https://m.edsoo.ru/863¢e7dc4
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKpOIIpEnapaTax»
16 buocuntes 6enka. Peakuus bubnuotexa [JOK
MAaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
17 Tpaucnsiuust — 6uocunTe3 Genka bubmmorexa [IOK



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

https://m.edso0.ru/863e796¢

Hexknerounsie hopMbl )KU3HH —

Bbu6mmorexa [JOK

18
BHUPYCHI https://m.edsoo0.ru/863e7540
bub6manoreka [IOK
19 @OopMBI pa3MHOXKEHHS] OPraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
2 Meii
0 cenos https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.
JlaGopatopnas pabora Ne 4 bub6nuoreka [IOK
21 0.5
«M3ydyeHue cTpoeHus NOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WNupuBuayansHOE pa3BUTHE bub6nuorexa LIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'enetnka — Hayka o bubnuoreka [IOK
HAacJIEeJICTBEHHOCTHU U U3MEHUYNUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaAHUS
24 pU3HaKoB. MoHOTHOpUIHOE bubamorexa [JOK
P ] pu https://m.eds00.ru/863¢8878
CKpELIMBaHUE
UrHOpHUIHOE CKpELMBaHuE. 3aKOH
25 fCSaBI/II::I/IMOFO Haine OBaHUs bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HacleA0BaHNE
26 npusHakoB. JlabopaTopHas padora 0.5 bubmumoreka [IOK

Ne 5 «M3yuenne pe3ynbTaToB
MOHOTHOPUAHOTO U TUTHOPUAHOTO

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/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e

CKpEIMBAaHUA Y IPO30(UIIBbI HA
TOTOBBIX MUKpOIIpernapaTax»

7 I'eneTuka mona. HacnemoBanue ) bu6mmorexa [JOK
IIPU3HAKOB, CLIETUIEHHBIX C I10JI0M https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrBeHHas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue bubnuoreka [IOK

28 - 1 0.5
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHHE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBOIN»

HacnencTBenHas H3MEHYMBOCTD.

29 JlaGopatopHas pabora Ne 7. 1 0.5 bub6nuoreka [IOK
«AHanu3 MyTanuil y 1po30Qpuiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpErapaTax»

bu6mmnoreka [JOK
30 I'eneruka yenoBeka 1
HOTHRA 20D https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O600IICHHE 10
31 teme «HacnenactBeHHOCTD U 1
W3MEHYUBOCTH OPTAaHU3MOBY»
bu6mmnoreka [JOK
32 Cenexuus Kak HayKa olecc 1
HeA HayKa fpon https://m.edsoo.ru/863e9214

13 MeToab!l U JOCTUKEHUSI CETIEKITUU 1 bubmuoreka [{OK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buorexnoiorus kak orpacip 1 bubnuoreka [IOK
IIPOU3BOJICTBA https://m.edso0o0.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoxka Konrpoasbnbie | IlpakTuyeckune | H3Y4YEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3y4YCHHS 1 bubmmorexa [IOK
t A Y https://m.edsoo.ru/863ea20e
) HcTopus pa3BuUTHS NpeaCcTaBICHUN | bubnuorexa [IOK
00 3BOJTIOIIUHT https://m.eds00.ru/863e9570
bu6mmorexa [JOK
3 M 1
HKPOIBOIIOLHA https://m.edsoo.ru/863e9cle
[Tomymsmus Kak JIeMEeHTapHas
S/IMHUIIA BUA U YBOJIOIIHH.
4 JIZ;60 I;TO HI;UI aGota JI\; 1 1 0.5 bubamorexa [OK
patoprai p B ’ https://m.eds00.1ru/863¢99¢6
«CpaBHEHUE BHJIOB T10
MOP(OIOTUUECKOMY KPUTEPHUIO»
5 JBmxymie cuiibl (3JIeMEHTapHBIE 1 bubnnorexa [JOK
(hakTOpbI) IBOFOIIH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
E i 1
6 CTECTBEHHII OTOOP 1 €ro dopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNMN:
NpUCTIOCOOICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlaboparopHas | 0.5 bubnmnoreka [JOK
pabora Ne 2 «Ormucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpraHu3Ma u e&
OTHOCHTEIILHOTO XapaKTepay
8 Hanpasienus u myTtu 1 bubnuoreka LIOK



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

JKM3HU Ha 3emie»

MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 3BOTIOIUH
10 Wcropust :xu3Hu HA 3emiie U METOIbI
€€ U3y4CHUS
1 ['unoTtessl NPOUCXOKACHUS )KU3HU bubnumorexa LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButne xu3HM Ha 3emMIe 1o 3pam u bubnuorexa [JOK
rnepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
PACTUTENHHOTO M )KUBOTHOTO MHUpA.
[IpakTuueckas pabora Ne 1 bubmmorexa [IOK
13 0.5
«/3yueHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHuM U )KUBOTHBIX B
KOJUICKLUSX
14 CoBpeMeHHas cucTema bubnmoreka [JOK
OPTaHWYECKOr0 MHAPA https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmoreia HOK
P https://m.edsoo.ru/863eac2c
16 JIBmokymue cuibl ((haKkToOphI) bubnmorexa [JOK
AHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOLIUH
YeJIoBeKa
18 UYenoseyeckue pacel U IPUPOIHBIE bubnuoreka [IOK
aJlanTalliy YeJIOBEKa https://m.edsoo.ru/863eaeca2
PeseprHbIil ypok. O60011eHHE 11O
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE



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

20

DKOJIOTHs KaK HaykKa

Cpenpl 00MTaHUS U YKOJIOTHUYECKUE

bu6mmoreka [JOK

21
(bakTopsI https://m.edsoo.ru/863eafec
AbnoTtnueckue GpaxkTopsl.
JlaboparopHnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 aCTEHUU U3 Pa3HbIX MECT 0.5 bubmmorexa [JOK
P P ' https://m.eds00.ru/863eb10e
obutanus». JlabopatopHas padbora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa)
Bbu6mmorexa [JOK
23 b
MOTHHECKHE (aKTOpb! https://m.edsoo.ru/863eb348
OKOJIOTUYECKHUE XapaKTEPUCTUKU
nomyssiun. [Ipaktnyeckas padora
24 No 2 «Iloacuér mmoTHOCTH 0.5
TIOTTYJISIIIA Pa3HbIX BUJIOB
pacTeHU»
’5 Coo0miecTBa OpraHU3MOB — bubnmnoreka [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MIOKA3aTeNN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MTUPAMUIBI bubmorexa [OK
. P JIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3x0cucteM. Cykueccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK

3KOocUcTEMA 3EMITU

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



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuoreka [JOK
onocdepnr https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onochepe 3emiu 1

1 CocymiecTBoBaHUE TPUPOABI U 1 bubnunorexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O600111€HNE TEMBI

34 «Coo0111ecTBa 1 9KOJIOTHYECKHE 1

CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34

2.5



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




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeiHero 001ero 0opa3oBaHusi

CchopMupoBaHHOCTh 3HAHUII O MECTe M POJM OHOJIOTMU B CUCTEME
HAyYHOT'O 3HaHMSI €CTECTBEHHBIX HayK, B (POPMHPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOI'O MHUPOBO33PEHUS; O
BKJIaJIe POCCHUUCKHX M 3apyOeKHBbIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oouosiorny; (HyHKIIMOHAIFHOW TPaMOTHOCTH YeNlOBEKa JJIsl PEUICHHUs

JKN3HCHHBIX 3aJa4

YMeHHne pacKphIBaTh COJACpPKAHWE OWOJOTHYECKUX TEPMUHOB U
MOHSTUN: JKU3Hb, KIETKA, OpraHu3M; MeTa0onu3M (OOMEH BEIUIECTB U
IpeBpalleHle DJHEPruu), TOMeocTa3 (camMoperyysiuus), ypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOM3BEIACHUE (PEIPOIYKIIHS),

HaCJICACTBCHHOCTh, U3BMCHUYUBOCTL, POCT U pa3BUTUC

YMeHnue uznaratb OMOJOrHYECKUE TEOpUH (KJIETOUHAs, XpOMOCOMHas,
MyTainuonHas), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHHus (0 LEHTpax MHOrooOpasus M IMPOUCXOXKICHUS KyJIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenenars rpaHuibl UX TPUMEHUMOCTH K

JKHBBIM CUCTCEMaM

YMeHne BlageTh METOJaMH HAay4YHOTO TO3HaHUS B OHOJIOTHUH
(HaOnroleHWe W OINMCAaHUE JXUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHu3amys © TPOBEJCHHE OHOJOTMYECKOrO0  AIKCIIEPUMEHTA,
BBIJBHKCHIC TUIOTE3EI; BBIABJICHUE  3aBUCUMOCTH  MEKIY
UCCJIETyeMbIMU BETUYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJb30BAHHBIX HAYYHBIX IOHATHH, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yJ’IBTaTOB)

10 KVIACC

Kon
NpoBepPsaAEeMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIJCNATh CYIIECTBEHHbIE MpPHU3HAKW BUPYCOB, KIIETOK
MPOKapHOT M  DYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB;  OCOOEHHOCTH  TMpOLIECCOB  OOMEHa  BEIIeCTB U
MpPEBpAIICHUs] SHEPTUM B KIETKE, (POTOCHMHTE3a, IUIACTMYECKOTO0 |
DHEPreTHYeCKOro  oOMeHa,  XEMOCHHTe3a, MHTO03a,  Meio3a,
OIUIOIOTBOPEHUS,  Pa3MHOXKEHUS,  WHAMBUAYAJIbHOIO  pa3BUTHUSA

opraHusma (OHTOI'€HE3)




YMeHHe TPUMEHATHh TOJYYCHHBIC 3HAHHMS I OOBSCHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SIBICHUH, JUIsl MPUHATUSA MPAKTUYECKUX
pEIICHUI B MOBCETHEBHOM JKU3HU B IIENIAX 0OecTieueHrsI 0€30TacHOCTH
CBOETO 3/I0POBBS U 3/I0POBBSI OKPYKAIOIIUX JIFOIEH, COOI0ICHUS] HOPM
TPaMOTHOTO MOBEICHUS B OKPYKAIOIIEH IPUPOIHON Cpelie; TIOHUMaHue
HEO0OXOAMMOCTH MCTIONB30BaHUS JOCTHXKEHUM COBPEMEHHOM OMOTIOTHHI

¥ OMOTEXHOJIOTUH [T PallMOHAIBHOTO IPUPOIOTIOIb30BAHUS

Ymenue peuiath SJIEMCHTAPHBIC TI'CHCTUYCCKUE 3a/laiu Ha MOHO- U
IH/IFI/I6pI/IIIHOG CKpCIIMBAaHUEC, CHCIIVICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/I,Z[HOI‘O CKpCIINBaHUA HJIA MpCACKa3aHus

HacCJICOJOBAaHUs IIPU3HAKOB Yy OPraHu3MOB

YMeHue BBIMONHATh JIA0OPATOPHBIE U TMPAKTUYECKUE PadOTHI,
coOmoaTh TpaBuja TpH padoTe ¢ Y4eOHBIM H J1a0OpPaTOPHBIM

000pyI0BaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATh MH(OPMAIIHIO
OHMOJIOTNYECKOT0 CO/IEPKaHMs, BKIHOYAOLIYIO IICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IIOMyJIsIpHBIE MaTepHaIbl);
9TUYECKHE AacleKThl COBPEMEHHBIX HCCIEI0BaHUA B OHOJIOTUY,

MEOULINHE, OMOTEXHOJIOTUH

10

YMeHnue co3naBath COOCTBEHHbBIE MHCHbMEHHBIE U YCTHBIE COOOIICHMS,
0000611as1 OMOJOTUUYECKYI0 UH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

TpaMOTHO HUCIIOJIB30BATh MMOHSATHHHBIN armapar OMOJIOTHHU

11 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa30oBaTeIbLHON NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

CdopMUpOBaHHOCTh 3HAHWW O MECT€ U POJIM OMOJOTHMH B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B JOPMHUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa U HAYYHOI'O MHPOBO33PEHHS; O
BKJIAJIC POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
ouonoruu; (yHKIMOHATHFHOW TPAMOTHOCTH YEJOBEKa ISl PEIICHUS

KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJEpKaHWE OWOJOTUYECKHMX TEPMHHOB H
MOHATUHN: BUM, TOMYJISIIUSA, TeHOMOH, SBOIONUSA, JABUKYIINAE CHIIBI

(daxTopsr) IBOJIIOIIHH, MPHUCIIOCOOICHHOCTh OpPTraHHU3MOB,




BH1000pa3oBaHmeE, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
npoayuCHThI, KOHCYMCHTHI, PCAYUCHTHI, LICIIM TUTAHUA, S9KOJIOTUYCCKAA

nupamua, OnoreoreHos, ouocdepa

YMeHnue uznaratb OGMOJOTUYECKUE TEOPUH (SBONIOIMOHHAs Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHUsS  DBOIIOLMHU), 3aKOHBI W
3aKOHOMEpHOCTH (3apojsimeBoro cxonacrtea K.M. bapa, depenoanus
IJIAaBHBIX HarnpaBieHui u myrted sBosonnn A.H. CeBepuoBa, yueHus o
omochepe B.M. Bepnaackoro), ompenensaTb  TpaHUIBI  UX

MMPUMCHUMOCTHU K JXUBBIM CUCTEMaM

YMeHue BIaAeTb METOJaMH HAydYHOTO T[IO3HAaHUS B OHOJIOTHUHU
(HaOnrofieHHe W OINKCAaHUE XUBBIX CHUCTEM, IPOLECCOB M SBICHUIL;
OpraHmW3als W MPOBEICHUE OMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBIDKEHHWE  THUIOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEXKAY
UCCJICAYEMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJTYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAy4HBIX TOHATHM, TEOpU W 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pe?;y.]'II)TaTOB)

YMeHue BBIICNATh CYIIECTBEHHBIC MPU3HAKHN CTPOCHUS OUOIIOTHUECKUX
O0OBEKTOB:  BHJOB, MOMYJSAIU, MPOAYLUEHTOB, KOHCYMEHTOB,
pEIyLeHTOB, OMOTEOIEHO30B U HKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
HACJIEICTBEHHOU U3MEHYUBOCTH, €CTECTBEHHOI'O otOopa,
BHUJI000pa30BaHMsI, TPUCIIOCOOJICHHOCTH  OPTraHW3MOB, JICHUCTBUS
AKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B HKOCHCTEMAaxX, aHTPOMOTECHHBIX M3MEHEHUN B SKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX [IUKIIOB

B Onocdepe

YMeHue OpUMEHSTh TOJy4YeHHble 3HaHUS i OOBSICHEHUSA
OMOJIOTUYECKUX TPOIECCOB U SBJICHUH, IS MPUHATUS MPAKTHYECKUX
pelLIeHHi B MOBCETHEBHOM KU3HHU B LIENIAX o0ecredeHns: 6e301acHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIINX JIOJIEH, COOII0AEHHS HOPM
IPaMOTHOTIO MOBEJEHUS B OKPY’KAIOLIEH IPUPOAHOM CpEAE; TOHUMAHNE
HEO0OXOJUMOCTH HCIOJIb30BAaHUS TOCTUKEHUI COBpEMEHHOW OMoJIorun

AJI1 paiuOHAJIBHOTO IPUPOAOIIOJIE30BaAHUS

VYmMmenue peiiaTtbh 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI MepEeHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAX (LT MUTAHUS)

VYMeHue BBINOJHATH JIAOOpaTOpHBIE U IMpakTHUecKue paloTsl,
coOnrofarh mpaBwia Npu paboTre C y4eOHBIM U J1IAOOPaTOPHBIM

o0opyaoBaHueM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPIPETUPOBATh MH(OPMAIIHIO




OMOJIOTMYECKOT0 COJIEPKaHMsl, BKIFOYAIOLIYIO TICEB/IOHAYYHbIEC 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IIOMyJIsIpHBIE MaTepHalbl);
paccMaTpuBaTh rio0ajibHbIE 9KOJIOTUYECKUE npoOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOUICHHWIO K HUM COOCTBEHHYIO

MO3UIIHIO

10

VMeHHe co3laBaTh COOCTBEHHbIC MHCbMEHHBIC U YCTHBIC COOOIICHHMS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HUCII0JIb30BATb MMOHATHHHBIN alrrapar OMOJIOruHr




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEeHT CoO/iep:KaAHUS

buoinorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupome. Ponb Owonoruu B ¢dopMHpOBaHUU

COBPEMEHHOU Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUIECKUX HAYK

1.2

Mertoabl Mo3HaHMS XKUBOW NPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, ONUCaHHE,
U3MEpeHue, Kiaccudukaunusa, MOJECIUPOBaHUE, CTATUCTHYECKass 0O0paboTka

JIAaHHBIX )

JKuBnIe cucTeMBI 1 UX opraHuzanusa

2.1

JKusble cuctembl (OMOCHCTEMBI) Kak MpeAaMeT u3yudeHus Ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I OopraHu3anuun ouocucrem: MOHCKyJ’IﬂpHO-FCHeTI/I‘-IGCKI/Iﬁ, KHGTO‘IHBII;'I,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCEPHBIN

XHUMHUYECKHUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHTBI. Bonma u  MuHepanbHble BewecrBa. DOyHKIMM BOABL U

MHHCPAJIBHBIX BEIIECCTB B KIICTKE. Ho;mepx(aHHe OCMOTHYECKOTO Oajtanca

3.2

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OENKOB.
HezameHnMBbIe 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMMHOKHUCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (T€pBUYHAsl, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHUMHUYECKHe CBoiicTBa OeinkoB. buonorumueckue
GbyHKIUN OEIKOB.

®depmeHTHl — OHONOrHyeckre Karamu3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunpuuHocts. Kodepmentel. Butamuuel. Otianuus

(hepMEHTOB OT HEOPTAHUUECKUX KaTaIN3aTOPOB

33

YrneBoabl: MOHOCaxapuabl (TII0K03a, pu0o3a M A€30KCHpH003a), AUCAXapUIbI
(caxapo3a, JaKTo3a) W TOJMCaxapuabl (Kpaxmas, TIUKOTEH, [EJUTI0I03a).
Bbuonorudeckue QyHKIUHU YIIE€BOIOB.

Jlumuapl:  TpUrIMUEpUAbl,  crepounbl,  ¢dochommnuabl.  ['wapoduinbHO-
ruipooOHBIe  CcBOWcTBAa. buonormueckue ¢yHkimu nunuaoB. CpaBHeHUE

yrjieBo40B, OEeIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU




34

Hyxkneunoseie kucnotel: JJHK u PHK. HykieoTupl — MOHOMEpPBI HYKJIEHMHOBBIX
kucnot. Ctpoenue u pynkun JJHK. Ctpoenue u pynkuu PHK. AT®: crpoenue

1 QYHKIIHH

3.5

[Mutonorus — Hayka o kineTke. Kierounas teopus. MeToabl U3ydeHuUs KIETOK

3.6

Knerka xak memocTtHas >kuBasi cucteMa. OOIIHMe MpU3HAKK KIETOK: 3aMKHYyTas
HapykHasi memOpana, mosiekynsl JIHK kak renermueckuid ammapar, cucrema

cuHTe3a Oelka

3.7

Tunsl KIETOK: 3yKapuoThyeckas u npokapuornyeckass. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi  kinetku. Knetounas crenka  Oakrepuil.  CTpoeHue
YKapUOTHUECKOW KIETKH. OCHOBHBIE OTJIMUUSA PACTUTEIHHOH, >KHBOTHOU H

IpUOHOI KIIETKU

3.8

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIIETOYHAs CTEHKA, INIMKOKAJIUKC, X
¢yukuuu. [InazmaTuueckas meMOpaHa, e€ cBoiicTBa U pyHkuuu. Lutornasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOUIBI KJIETKH: DHIOMIIA3MaTHUYECKas CeTh
(OIIC), ammapar T'ombmku, mu3ocombl. [loyaBTOHOMHBIE OPTaHOHWIBI KIIETKHU:
MUTOXOHJIpUH, IacTuAbl. [IpoucxokaeHne MUTOXOHAPUA M IUIacTUA. Buibl
wiactua. HememOpaHHble OpraHoujbpl KJIETKHA: PUOOCOMBI, KIIETOYHBINA LIEHTP,

PECCHUYKH, KTYTUKH. q)}’HKI_II/II/I OpraHonao0B KIICTKH. Bximrouenns

3.9

SAnpo — perynaTopHblii LeHTp kieTkd. CTpoeHMe sjpa: siaepHas 000JodYKa,

KapuoIuiasMa, XpoOMaTuH, SAPBIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KIICTKEC

X(HSHCI[GHTGHLHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM METa0O0JU3M. ACCUMWIALMS (IUIACTUUECKU OOMEH) U
JUCCUMMIIALIUS (SHEpreTUYeckhii oOMeH) — JBE CTOPOHBI €IUMHOro mpoliecca
MeTtabonu3ma. Tumnsl oOMeHa BellecTB: aBTOTPOQHBIA U rerepoTpodubiil. Posb

(epMeHTOB B OOMEHE BEIIECTB U MIPEBPAILEHIH YHEPTUU B KIETKE

4.2

®dotocunres. CeroBas 1 TeMHOBas (a3bl poTocuHTe3a. Peakiuu potocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMile.
Bnusaue ycnoBuit cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIICHUS €TO
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTCHHUH.

XeMoCcHHTe3. XEMOCHHTE3HPYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

’KU3HU Ha 3eMie

4.3

DHepreTndyeckuii oOMeH B KJeTKe. PacmieruieHue BeNIeCTB, BBIJICICHHE H
aKKyMyJIMPOBaHHE OJHEPrHM B KIETKE. OJTambl HHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxkenne u ero Buabl. KHCIOPOIHOE OKHCIIEHHE, WU KJIETOYHOE

JbIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOr0 0OMEHa

44

Peaxiun marpuyHoro cunresa. ['enernueckas undopmanus u JJHK. Peanuzanus




TeHETUYEeCKON HWH(pOpMaMK B KJIETKE. | €HEeTHMYeCKHil KOJ W €ero CBOWCTBA.
Tpauckpumus — marpuunblii cuate3 PHK. Tpancnsuus — 6uocunTte3 Oernka.

KO,Z[I/IpOBaHI/Ie aMUHOKMCJIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OenKa

4.5

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropus oTkpbiTus Bupycos (/.M.
MBanoBckuit). OCOOEHHOCTH CTPOEHHS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodaru. bonesnm pacTteHuid, KUBOTHBIX W YEIIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurens CIINa.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHMIA

PasmHosxenue u HHAWBUIYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Krnerounpli 1WKI, WIM >KU3HCHHBIM UWKI KiIeTku. WHTepdasza m MHTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JIMTUTONIHBIE W TaljIOWJHBIA ~ XPOMOCOMHBIE  HA0OphL.  XPOMAaTHJIBIL.
[{uronoruyeckne OCHOBBI PA3MHOXKEHUS UM HMHAMBUAYAJIBHOTO PA3BUTHUS
OpraHU3MOB.

Henenune kinerkm — wmuto3. Craaum mutosa. Ilpormeccel, mpoucxonsuiue Ha

Pa3HBIX CTAAUAX MUTO3A. buomornyeckmii CMBICII MATO3a
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®opMbI pa3MHOKEHHsSI OpPraHU3MOB: Oecronoe W TojioBoe. Buasl Gecmonoro
pPa3MHOXKEHUS: [IeJICHHE HaJlBO€, IOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. MIcKkyccTBeHHOE KIIOHMpOBaHUE

OpTraHHu3MOB, €0 3HAYCHUC JIA CCIICKIINN

53

[TonoBoe pa3MHOXEHHE, €r0 OTIMYUS OT OECIOI0ro.
Meito3. Cragumu wmeiio3a. [lpouecchl, mnpoucxonsdiiue Ha CTaauax MekHosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buosormueckuil cmbici H

3HaYeHNE MEN03a
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["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX. [lonoBBIC
’KEJe3bl: CEMEHHHUKHN W SUYHUKA. OOpa3oBaHHE W Pa3BUTHE TOJIOBBIX KIETOK —
rameT (CrepMaTo30u/l, SIUIEKIETKa) — cliepMaroreHes u oorere3. OcobeHHOCTH

CTPpOCHHA SIMIIEKJICTOK U CIICPMATO30UI0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WnauBunyanbHoe — pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(smOpuorenes). Jransl SMOPUOHATBLHOTO PA3BUTHSA Y MO3BOHOYHBIX KUBOTHBIX:
npoOreHue, racTpyisanus, oprasoreHes. [locramOpuonansHoe pasButhe. Tumsl
[IOCTAMOPHOHAJIBHOTO DPA3BUTHS: IpsMOe, HempsAMoe (JIMYMHO4YHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH,

CTaaun pa3BUTUA

HaCHeI[CTBeHHOCTB 1 NSMCHYMBOCTb OPraHU3MOB




6.1

[Ipeamer u 3apaun reHeTuku. Mictopus pa3BUTHS T€HETUKU. BKitag poccuiickux u
3apyOCKHBIX  YYEHBIX B pa3BUTHE TEHETHKUH. METOAbl  T'e€HETUKU
(TuOpUIOTOTHYECKUA, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-T€HETHUECKUN ).
OCHOBHBIE T€HETUYECKHE MOHATUA. ['eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yEeMas B

CcXeMax CKpellUBaHUI

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUs TPHU3HAKOB, yCTaHOBIeHHbIe [. Menzaenem.
MoHoruOpHuIHOE CKpenMBaHUe. 3aKOH eIHMHOOOpa3usi THUOPHIOB IEPBOTO
nokosnenus. [lpaBuio OMUHUpOBaHUS. 3aKOH pAacIICIUICHUs MPU3HAKOB.
I'mnotesa unctotsl ramer. [loHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe CKpeliMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS IMPHU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUA. AHaIM3UpYIOlIee
CcKpeuruBanue.  Vcmonp30BaHME — AQHANM3UPYIOMIETO  CKPELIMBAHMUS  JJIA

OMPECACIICHU I'CHOTHUIIA ocobu

6.3

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HAcJIeOBaHUI TeHOB. Hapylienwe cuemieHus TI'e€HOB B PE3yJIbTaTe
KpPOCCUHIoBepa. XpOMOCOMHasi TEOPUs HACIECTBEHHOCTH. | eHeTUYeCcK1e KapThl.
I'enetnka mona. XpoMOCOMHOE OIpEAEICHHE MOoJa. AyTOCOMBI M IIOJIOBBIE
XpoMocoMBbl. ['oMorameTHsle U TreTeporamMeTHble opraHu3mbl. HacnenoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1IOJIOM

6.4

N3MeHunBocTh. BHAbl M3MEHUYMBOCTH: HEHACJICJACTBEHHAs W HAaCJIEICTBCHHAS.
Ponp  cpeapl B HEHACHEICTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN psii W BapHAIMOHHAS
kpuBasi. Hopma peakuuu npusHaka. KonnuecTBeHHbIE M KaU€CTBEHHbBIE TPU3HAKHU

U UX HopMa peakiuu. CBoiicTBa MOIU(UKALIMOHHONW N3MEHYMBOCTU

6.5

HacnaencrBenHas, WM TEHOTHIHYECKAas, W3MEHYNBOCTL. KoMOMHATHBHAS
W3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. MyTannoHHas n3MeHYnBOCTh. Kitaccudukaiust MmyTaiiuii: reHHbIe
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluil. MyTareHHble (hakTopBhI.

3aK0H TOMOJIOTHYECKUX PSJIOB B HacleACcTBeHHOM n3MenunBoctu H.W. BaBunosa

6.6

I'enmeTuka demoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIE METOABlI TCHCTHUKHU
YenoBeKa: reHEaJOTUYECKHi, OJIN3HELIOBBIH, LUTOTEHETUYECKUH,
OMOXMMMYECKUN, MOJIEKYJIsIpHO-TeHeTuueckuil. COBpeMEHHOE OIpeJeleHNe
TeHOTHUIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMUPOBAHKUE, B TOM YHUCIIE C
nomompbio [IlP-ananu3a. HacnencrtBennple 3a0o0sieBaHUS YEIOBEKA: TCHHBIC
Oosie3HH, OOJIE3HM C HACJEJCTBEHHOM MpPEeapacroiIokKeHHOCThIO, XPOMOCOMHBIE
6one3nn. Comaruyeckue W TeHepaTUBHble MyTauuu. [IpuHIUIBI 370pOBOTO

00pa3a )KU3HHU, JUArHOCTHKH, MPO(PUIAKTHKH U JICYCHHUS TeHETUYECKUX O0JIe3HEH.




MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYECHUE MEIUIIMHCKOW TeHETUKH B

npeaoTBpaliCeHUH U JICUCHUN T'CHCTUICCKUX 3a00JIeBaHUI YeI0OBEKa

Ceneknust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HayKa U IIPOLECC. 3apOKIEHHUE CEJIEKIIMU U IOMECTUKALUS. Y YEHUE
H.1. BaBumoBa 0 ueHTpax NPOUCXOXKAECHHS M MHOrooOpas3usi KyJIbTYPHBIX
pacteHuid. LleHTpBl NPOMCXOXKIEHUS JOMAIHUX XKHUBOTHbIX. CopT, mopona,

mTamMMm

7.2

CoBpeMeHHbIE METOAbl CeNEeKIMH. MaccoBbI M MHAMBHUIyaJbHBIM OTOOPHI B
CEJIEKIIMM PAacTeHUH M KUBOTHBIX. OILleHKa 3KcTepbepa. bnmskopoacTBeHHOE
ckpemuBaHue — WHOpuAMHr. Yucras auHus. CKpeuMBaHUE YHUCTBIX JIMHHM.
['eTepo3uc, wim rubpuanas cuia. HepoacTBeHHOE CKpelMBaHue — ayTOPHIMHT.
Otrnanénnas rtuOpummsanuss U e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 u
[IOJIy4YE€HUE TOJIUIUIONA0B. JIOCTHIKEHUS CEJIEKIMM PACTEHUH, >KUBOTHBIX H

MHUKPOOPIraHU3MOB

7.3

buotexHonorus kak oOTpacib MPOU3BOJACTBA. ['€HHAs HWHXKEHepus. OTallbl
co3nanust pexomOuHanTHOM JIHK u Tpancrennsix opranu3moB. Knertounas
nHxeHepus. Kiierounble KyapTypbl. MUKpPOKIOHATBHOE PA3MHOKEHNE PACTCHUIA.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okojoruueckue W dThyeckue  npobrmempl. MO —  reHeTuyecku

MOAUGPUITIPOBAHHBIE OPTAaHU3MBI

11 KIIACC

Kon

IIpoBepsieMbIi 31EMEHT COACPKAHUS

DBOIIOLIMOHHASA OHMOJIOTHS

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/IILCTCJIBCTBa OBOJIIOLIHUH. ITanmeonTomornyeckue: OCJIICA0OBATCIbHOCTD
IIOABJICHUSI BHIOB B MMaJICOHTOJOTHIECKOMN JICTOIMUCHU, IICPEXOAHBIC (1)0pMI)I.
buoreorpaduueckue: cxoncTBo u pazinuuue GayH u ¢pop MaTEpUKOB U OCTPOBOB.
OMOpHONIOTHUECKUE: CXOJACTBA W pa3nuius 5SMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHHUTENBbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHW3MOB HACJEICTBEHHOCTH M OCHOBHBIX MeTa0OJHMYEeCKHX IyTell y Bcex

OpTraHHu3MOB

1.2

OpommononHas reopus Y. [lapsuna. [Ipeanocsuiku BOSHUKHOBEHHS JTapBUHUA3MA.




JIBrKy1IMe cuiibl 3BOMIONMH BUIOB 10 [{apBuHY (M30BITOUHOE pa3MHOXKEHUE MTPU
OTPaHHYEHHOCTH PECypcoB, HeolpeneiaéHHas H3MEHUHMBOCTh, Ooprda 3a

CyIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckast Tteopust sBomtonuu (CTD) u  OCHOBHbIE €€ MOJIOXKEHUS.

MukposBontonus. [lonynsanus kak eIMHULIA BUIa U SBOJIOLUN

1.4

JBwxymue cuibl ((pakTopbl) SBOJMIOLMU BUIOB B Hpupoae. MyTaluOHHBIN
nporecc ¥ KOMOMHATHBHAS W3MEHYHMBOCTH. [lOMYJISIIMOHHBIE BOJHBI M Apeid
reHoB. M3onsamus u murpanus. EcrecTBeHHbIM 0TOOp — Hanpapistomuil dpakTop
sBoutoIMU. DOpPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOaeHHOCTE  OpPraHU3MOB Kak pe3ysabTaT 3Bosouuu. [Ipumepsl
npucnoco0IeHni y opranu3MoB. ApoMop(O3bl U UANOATANTALINH.

Bun u Bunoob6pazoBanue. Kpurepuu Buga. OcHOBHBIE POPMBI BUI00OPAa30BAHNUS:

reorpaduueckoe, FKOJIOrHIecKoe

1.5

MaKp03BOHIOI_[I/I$I. q)OpMBI OBOJJIOIHNH: (I)I/IJ'ICTI/I‘ICCKaH, AUBCPIrCHTHA,

KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTs 3BOIIOIUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

[lonayuHble TmpeACTaBI€HUS O 3apOKICHUM >KM3HU. HayuHble Trunoressl
BO3HMKHOBEHHUS J>KM3HM Ha 3emJje: a0uoreHe3 M MaHCHepMHs. XUMHUYecKas
ABONTIOIHUA. DKCHEPUMEHTAIBHOE TOATBEPKICHUE XHUMHYECKON DBOJIOIHH.
HavanpHble sTanbel Ouosorumveckoit spomronmu. ['mmnoresa PHK-mmpa. TlepBoie

KJICTKHU U UX 3BOJIFOIUA. q)OpMI/IpOBaHI/IG OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie mo spam u nepuogam. Karapxeil. Apxeiickas U
nporepo3oiickas dpbl. [lameosolickas spa um e€ mnepuoabl: KeMOPUHCKHIA,
OPIOBUKCKHM, CHUIyPUHUCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHbIM, IMEPMCKHI.
Me3so3o0lickas 3pa u €€ nepuoibl: TPHACOBbIN, FOPCKUNA, MEJIOBOM.

KaitHo3oiickas 3pa u e€ nepuopl: najieoreHOBbI, HEOT€HOBBIM, aHTPOIIOT€HOBBIH.
XapakTepucTuka KIMMaTa M TEOJOTHYECKUX MporieccoB. (OCHOBHBIE ATaIlbl
HBOJIIOLIMUA PACTUTEILHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H

KHUBOTHBIX. HOSIBJIGHI/IC, PacCuBET U BBIMUPAHUEC I'PYIIIT ) KUBBIX OPTraHU3MOB
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Cucrema OpraHM4ecKOro MHUpa Kak oOTpakeHue »dBoiouuu. OCHOBHbBIE

CUCTCMATUYCCKHEC I'PYIIIILI OPIraHU3MOB

24

DBOMIONMS 4YeloBeKa. AHTPOMOJIOTUsl Kak Hayka. Pa3Butue mpejicraBieHuil o
MPOUCXOXKICHUHM 4YelloBeka. MeTonbl u3yueHus aHTpororesesa. CxojicTBa u
pa3ianuus 4eaoBeKa U )KUBOTHBIX. CUCTEeMAaTHYECKOE MOJIOKEHHE YeTIOBEKa.

JBwxymue cuibl (pakTopsl) anTponorenesza. HacnencTBeHHas W3MEHUYMBOCTD U




€CTeCTBEeHHBIN 0TOOp. OOIecCTBEeHHBIM 00pa3 >KU3HU, W3TOTOBJICHUE OPYIUM

TPyAa, MBIIIJICHUE, peUb

2.5

OcCHOBHbBIE CTaAMM W BETBHU 3BOJIOLUHU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
yMmenslid, Yenoek mnpsaMoxonsammi, YenoBek Heanaeprainbckuii, YemoBek
pa3syMHblii. Haxoaky MCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHHUsS, 00JacThb

pacrpocTpaHeHHs, 00bEM T'OJIOBHOI'O MO3ra, 00pa3 JKU3HU, OpyaAus

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBILINE pachl: €BpoNeouHas (eBpa3uiickas),
HErpo-aBCcTpaJIonIHas (3KBaTOpHaIbHA), MOHT'OJIOUIHAs (a3uarcko-
aMepuKaHCKast). YepTsl IpUCIIOCOOIEHHOCTH MPEICTaBUTEIIEH YeTOBEYECKUX pac

K yCIIOBUSIM cylecTBoBaHMs. EqnHCTBO uenoBeueckux pac. Kpuruka pacuzma

Opranu3Msel 1 OKpyXKaromias cpeaa

3.1

OKoJsiorusi Kak Hayka. 3afaud W pas3feibl 3KOJIOruu. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBaHUH. DKoJornyeckoe MupoBo33penue. Cpenbl 0OUTaHHs OpPraHU3MOB:

BOOHAasA, HA3EMHO-BO3AYyIITHAA, TIOYBEHHAsA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue  (aktopsl. Knaccuduxammss — skojmorudeckux  (HakTOpoB:
abuotnyeckue, OWMOTHYECKHE M aHTpPOMOTeHHbIE. JleiicTBHE SKOIOTHYECKHX

(haKTOpOB HA OPraHU3MBI

3.3

AOunornueckre (akTOphl: CBET, TeMIeparypa, BIaXHOCTb. doromeprnomusm.
[TpucnocoOneHuss OpraHU3MOB K  JEHCTBUIO aOMOTHYECKUX  (haKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue dakTopel. Bumbl OMOTHYECKHMX B3aMMOJICUCTBHI: KOHKYPCHIIHSI,
XHUIIHUYECTBO, TMAPA3UTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHMYECTBO,
KBapTHUPAHTCTBO),  aMEHCAJIU3M, HEUTpaau3M. 3HAUYCHHE  OMOTHUYECKHUX

B3aUMOJACUCTBUI 11 CyHICCTBOBAaHUA OPraHU3MOB B ITPUPOJHBIX COO6IJ_ICCTBaX

3.5

DKOJIOTHYECKUE XapaKTCPUCTHUKHU MOITyJIAHUH. OcHOBHBIC IIOKa3aTCIn
nomyJjianuuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

MUT'panus. Z[I/IHaMI/IKa YHUCJICHHOCTHU IMOIIYJIAIWH U eé peryjsinus

COO6I_I_ICCTB8. H SKOJIOTHYCCKHUE CUCTCMBI

4.1

Coo0miectBo opraHu3MoB — OuorieHo3. CTpykTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3M B

OnoleHo3e

4.2

Okonoruueckue cuctembl  (3kocucteMmbl). Ilonsatue 00 »skocucreme u
ouoreorieHo3e. DYHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOIYICHTHI,
KOHCYMEHTBI, pefylieHThl. KpyroBopoT BellecTB M MOTOK SHEPTUU B DKOCHUCTEME.

Tpoduueckue (mumieBble) YpPOBHH H3KOcHUCTeMbl. IlumieBble Ilemu W CeTH.




OCHOBHBIE IIOKa3aTeIIM YKOCHUCTEMBEI: 6I/IOMaCC3, IpoayKIHA. IKOJIOTHYECKHUE
nupaMuJbl: MOPOAYKIUH, YHUCICHHOCTH, ouomaccel. CBONCTBa 3KOCHUCTEM:

YCTOMYHUBOCTD, CAMOPETYJIsIus, pazButue. CyKieccus
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[IpuponHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpOTIOTEHHBIE SKOCHUCTEMBI. ATpO’KOCHCTEMBI. YpOOIKOCHCTEMEI.
bronoruueckoe n X031HCTBEHHOE 3HAYEHNE arpo3KOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpasue kak ¢akTop ycroumBocTH dKocucTeM. CoxpaHeHHe

OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emie

4.4

Yuyenue B.M. Bepnaackoro o Owochepe. ['paHuiipl, coctaB M CTPYKTypa
ouochepnl. JXKuboe BemecTBo U ero ¢yHkuuu. OcobeHHocTH OHOChephl Kak
rino0anbHOW 3KocHucTeMBbl. J[MHaMu4eckoe paBHOBecHe M oOOpaTHasl CBA3b B
ouocdepe. KpyroBopoTsl BemecTB W OHOr€OXMMHYECKUE IMKIJIBI 3JIEMEHTOB

(yrmepona, azora). 30HaIbHOCTH Orochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

UenoseuecTtBo B Ouocdepe 3emuin. AHTPONOTEHHBIE W3MEHEHHS B Ouocdepe.
['moGanbHbIE 3KOJIOTHYECKUE MTPOOIEMBI.
OcHOBa palMOHAIBHOTO  YOPABICHUS MPHPOJHBIMH pecypcaMd U UX

UcHnoiib30BaHue. JlocTikeHus: OMONIOruK U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* buonorus. 10 knacc. [laceunux B.B., Kamenckuit A.A., Py6mioB A.M. u ap.;
[Ton penaxuueii [laceunuka B.B. AxkunonepHoe obmectBo «M31aTeancTBo
«ITpocsemienue»

 buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. Aknrioneproe o6mectBo «M3narenscTBoO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






