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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, YKOJIOTMUYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHUS K KMBOU MIPHUPOE
1 YEIIOBEKY.

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
OpraHu3alid >KUBBIX CHCTEM pPa3HOr0 paHra U NOpUOOpeTeHHe YMEHUM
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 00ecreunBaeTCs PeIIEHUEM CIIEeAYIOIINX 3a/a4:

OCBOCHHE OO0YYalOIIUMHCS CUCTEMBbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBujaxX, CIy>KaluX OCHOBOM
JUist GOPMHUPOBAHUSI TIPENICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MHUpA, O
METO/IaX HAYyYHOI'O MO3HAaHHUS, CTPOCHUH, MHOTOOOPAa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIIMH, BBIIAIOIINXCS OTKPBHITUAX M COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JAHHBIX O IYTAX pPa3BUTUSA 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
OLICHKH TOCJIEJICTBUI CBOEH ESITEIbHOCTH MO OTHOUIEHUIO K OKpY Kalollen cpeae,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero o6miero oopazoBanusi yueOHbIN npeamMer «buonorus»,
M3ydaeMblii Ha 0a30BOM YPOBHE, SIBJISIETCS 00s3aTEIBHBIM YU€OHBIM MPEIMETOM.

J{nst u3yueHnust OMoJI0oruu Ha 6a30BOM YPOBHE Cpe/IHET0 o0I1ero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HenemO).



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. Konsnos, k. 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-anamm3a. HacmencTtBennnsie 3a0oJjieBaHUS 4YeJIOBEKAa: TICHHBIC OOJIE3HH,
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 UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEJIMETOB;

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 JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBo 4acosB

Ne HanMenoBanue pa3ienoB U TeM DJIeKTPOHHBIE (HH(POBHIE)
Kourpoasbnsie | IlpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBbIE CUCTEMBI U KX OpPraHU3ALUS 1 https://m.edsoo.ru/L7K105N9Q
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 https://m.edsoo.ru/A614J7HSH
4 KuznenestenbHOCTh KIETKU 6 https://m.edsoo.ru/W4TI1H4X1L
Pa3mHOXeHMe U UHIUBUIyaIbHOE
5 AHBILY 5 1 https://m.edsoo.ru/BOM3D1Q40
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTh M1 K3BMEHYMBOCTD
6 a 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 i P 3 https://m.edsoo.ru/G8F5SQOR3K
OMOTEXHOJIOTHHU
8 PesepBHoe Bpems 1 https://m.edso0.ru/D40108LOS
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



https://m.edsoo.ru/D4O1O8L0S
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/I1A1Z8R9E

11 KIIACC

HaunMenoBanue pa3ieioB U TeM

KoanuyecTBO 4acos

DJIeKTPOHHBIe (HU(POBHIE)

Ne n/mn Konrtposbnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 DBOJIOIMOHHAS OHOJIOTHS 9 1 https://m.edsoo.ru/R6GOTOB2H
B
2 O3HUKHOBCHHUE 1 AsBHTHC HHU3HH Ha 9 0.5 https://m.edsoo.ru/Y9OH2Q3P9A
3emie
3 OpraHusMsbl 4 OKpy»Karouias cpeaa 5 1 https://m.edso0.ru/QOF7W3Q4C
Coo00
4 OODIIECTRA 1 IKOTOTHACCIIE 9 https://m.eds00.ru/Z3D9Q3VOS
CUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I1O 14 0 )5

I[TPOTPAMME



https://m.edsoo.ru/P0D3V1J6C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/R6G0T0B2H

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KontpoanHbie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHHs

DJIeKTpPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

buonorus B cucreme HayK

https://m.edsoo.ru/L3IN5X6G2Y

MeTtoabl mo3HaHusg )KUBOU
npupoasbl. [IpakTuueckas
pabora Ne 1 «Mcrons3oBanue
Pa3IUYHBIX METOJIOB MpHU
M3Y4YEHUH OMOJOTHYECKIX
00BEKTOBY

0.5

https://m.edso0.ru/J3G9X4D7E

buonornueckne CHCTEMEL,
MPOIIECCHI U UX U3yUCHHE

https://m.edsoo.ru/P6ASWSC2X

XUMHUYECKHI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

https://m.edsoo.ru/HIK8A6CIOF

benku. CocTaB u ctpoeHue
OeNKoB

https://m.edsoo.ru/Q6J215K 1]

depMeHThl — OHOJIOTHYECKHE
Karanuzaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTAJIMTUYECKONU aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe
aMuUJIa3bl WIKM KaTanas3bl)»

0.5

https://m.edsoo.ru/P8Q204TOF

Yrnesoasl. JInmuael

https://m.edsoo.ru/Q8Y8G5J1B

Hyxknennoseie kuciotel. ATO

https://m.edsoo.ru/M1Q8NOY5C



https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/L3N5X6G2Y

HcTopus u MmeToabl n3ydeHus
kietku. Knerouynas teopus

https://m.edsoo.ru/AOPOE1L6Q

10

KieTka xak 1ie1octHas )kxuBas
cucreMa

https://m.edsoo0.ru/ISBOY9Z 1IN

11

Crpoenue 3ykapruoTHYECKOn
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PaCTEHHUI, J)KUBOTHBIX,
rpuOOB U OaKTEpHIA TIO]T
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax u ux
OTIMICAHHECY

0.5

https://m.edsoo.ru/USC3M3AI10

12

OOMEH BELIECTB UK
MeTab0In3M

https://m.edsoo.ru/ W3W7F8M9B

13

®otocuHTe3. XEMOCHUHTE3

https://m.edsoo.ru/E1Z2R009B

14

DHepreTU4YecKuii 0OMeH

https://m.edsoo.ru/H3D3Y6VOH

15

JKn3HeHHbIN TUKIT KIETKH.
Jenenune knetku. MuTos.
JlabopaTopHas padota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHUYMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/EOX7D6P5C

16

Bbuocunres 0enka. Peaknus
MaTPHYHOTO CHHTE3a

https://m.edsoo.ru/E3R8I3D8J

17

Tpancnsius — OHoCHHTE3
Oenka

https://m.edsoo.ru/ESTONSWIH

18

Hexknerounsie hopMbl KU3HH

https://m.edsoo.ru/J3B9G7A8B



https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/A0P0E1L6Q

— BHUPYCHI

19

DopMBbl pa3MHOKEHHS
OpraHu3MOB

https://m.edsoo.ru/P7EOV8VOS

20

Meiios

https://m.eds00.ru/VOS8G3IA6W

21

OO0pa3oBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Om010TBOpEHHE.
JIaGopartophas padota Ne 4
«M3ydyeHune cTpoeHHs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHUKpOIpernapaTax»

0.5

https://m.edsoo.ru/BSG7Q9N3B

22

I/IHI[I/IBI/II[yaJ'ILHOC Pa3sBUTHC
OpraHnu3MOB

https://m.edsoo.ru/A8S8WIF2F

23

KonTponbsHas pabora 1o Teme
«CtpoeHnue u
KHU3HEICSITEIbHOCTD KIIETKI»

https://m.edsoo.ru/E2A4C4G51

24

I'eneTnka — Hayka o
HACJIEACTBEHHOCTH 1
W3MEHYMBOCTH
3aKOHOMEPHOCTH
HacJeA0BaHUs IPU3HAKOB.
Monoru0puaHoe cKpeiuBaHmue

https://m.edsoo0.ru/X0T3G9D4X

25

JuruOpuaHoe CKpelrBaHue.
3aK0H HE3aBHCHMOTO
HacJeI0BaHUs IPU3HAKOB

https://m.edsoo.ru/USM0QO0T6M

26

CuernieHHOe HaclIeI0BaHHE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue

0.5

https://m.edsoo.ru/B3F9A3Y 7K



https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/P7E0V8V0S

Pe3yJIbTaTOB MOHOTUOPUIHOTO
U AUTUOPUIHOTO CKPEIIUBAHUS
y Ip030(UIIBl HAa TOTOBBIX
MHUKpOTIpenapaTax»

27

T'enetuxa nona. Hacneqosanue
HpI/ISHaKOB, CHCIIJICHHBIX C
IIOJIOM

https://m.edsoo.ru/F6T4C9V1Z

28

M3MeHYUBOCTb.
Henacnencreennas
W3MEHYHUBOCTH. JIJabopaTopHast
pabota Ne 6. U3yuenue
MoAN(UKAITMOHHON
W3MEHYUBOCTH, IIOCTPOCHHE
BAapUAIMOHHOTO Psijia U
BapHallMOHHOW KPUBON»

0.5

https://m.edso00.ru/SOLOX1US5X

29

Hacnencrsennas
M3MEHYHUBOCTH. JJabopaTopHast
pabota Ne 7. «AHanu3 MyTanui
y 1p030(UIIBI HA TOTOBBIX
MHUKpOIpenapaTaxy»

0.5

https://m.eds00.ru/X008Q8M6C

30

I'eneTuka uenoBeka

https://m.edsoo.ru/K9JOM1Y4N

31

KonrponsHas pabora
«HacnencTBeHHOCTD U
U3MEHUYUBOCTb OPraHU3MOB

https://m.edsoo.ru/H2D5H9X4W

32

CGHGKHI/IH KaK HayKa U Impouecc

https://m.edsoo.ru/W9F9POH3Y

33

MeToabl 1 TOCTHIKEHUS
CEJIEKI[UU PACTEHHI 1
>KUBOTHBIX

https://m.edsoo.ru/D2L0OY6L.3S



https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/F6T4C9V1Z

34

BroTexHoorus Kak oTpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/Y9Q2W2U4V

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

34



https://m.edsoo.ru/Y9Q2W2U4V

11 KIIACC

Ne
n/n

Tema ypoxka

KoanuyecTBO 4acos

Bcero

KonTtpoabHble
padoThl

IIpakTH4eckue
padoThbI

Hdara
U3yYeHUsS

DJIeKTpPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

DBOIIONUS ¥ METOBI €€
U3YYECHUS

https://m.edsoo.ru/T1A2H004W

Uctopus passutus
MIPEACTABJICHUHN 00 BOJIIOITUHN

https://m.edsoo.ru/K4X7N1R3K

MukposBonronus

https://m.edsoo.ru/D2U6E3B0Y

[Momynstus kKaKk 3JeMEHTapHas
¢/IMHUIIA BUJIA U 3BOJIIOIINH.
Jlaboparopuas pabota Ne 1
«CpaBHEHUE BHJIOB T10
Mopdonoruaeckomy
KPUTEPHIO»

0.5

https://m.edsoo.ru/O9U2MSL5SH

JIBUOKyIIME CUTIBI
(amemeHTapHbIE (PAKTOPHI)
9BOJIIOLIUU

https://m.edsoo.ru/R9BSI6ASL

EctectBenHslIil 0TOOD U €ro
bopmbl

https://m.edsoo.ru/H2R2B9K4P

PesynbraThl 3BOMIOLNN:
IPUCTIOCOOTIEHHOCTh
OpPraHu3MOB U
BUI000pa30BaHUeE.
JlaGopatopnas pabota Ne 2
«Onucanune
pUCHOCO0IEHHOCTH

0.5

https://m.edsoo.ru/X2U8Z1K4N



https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/T1A2H0O4W

OopraHu3Ma M eé
OTHOCHUTEJILHOTO XapaKTepa»

Hanpasnenus u mytu

YCI0BCKa

8 https://m.edsoo.ru/N3BOG3K9D
MaKpOIBOJTIOIUU

9 HeoOpaTumocTs 3BOTIONNN https://m.edsoo.ru/Z7TH7QS5R9J
Hcrtopus xxu3uu Ha 3emiie u

10 p . https://m.eds00.ru/K2G8W1Z2W
METO/IbI €€ N3YUCHUS
I'urores3sl IPOUCXOKACHUS

11 p a https://m.edsoo0.ru/U604K7TW7TW
JKU3HU Ha 3emie
PasBurne xu3Hu Ha 3emiie 110

12 https://m.edsoo.ru/K3B9QOH4U
apam u mepuoam
OCHOBHBIE DTAIIbl YBOIIOLIUHA
PaCTHTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktuaeckas padora Ne

13 p p p 0.5 https://m.edsoo.ru/Q6E3C3W7X
1 «M3yueHne nckomnaemsIx
OCTAaTKOB PACTEHHI U
JKUBOTHBIX B KOJUIEKIIAAX)
CoBpeMeHHas cucTeMa

14 p https://m.eds00.ru/G5TOA6UO0G
OpraHU4YeCcKOro Mupa
OBOIIOLHUS YeJIOBEKA

15 H https://m.eds00.ru/M2G5Q6F5N
(aHTpOIIOTrEeHE3)
JIBmoky1iue cuibl (pakTopsbl)

16 https://m.edsoo.ru/P1H5B7N2Y
aHTpOTIOTeHe3a
OCHOBHEIE CTagUH 3BOJIIOINU

17 A i https://m.eds00.ru/D2J2T6Z0L
yeJ0BeKa
YenoBeueckue pacel U

18 MPUPOJIHBIE ANANITAIAN https://m.edsoo.ru/Y6J6T6R3P



https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/N3B0G3K9D

19

Kontponbnas paborta mo teme
«Bo3HUKHOBEHHE U pa3BUTHE
YKU3HU Ha 3eMJie»

https://m.edsoo.ru/Z8H8D6MEB

20

DKOJIOrus KaKk HayKa

https://m.edsoo.ru/W2W7M1Z8Y

21

Cpenpl oOuTaHus 1
HKOJIOTHYECKUE (PaKTOPHI

https://m.edsoo0.ru/A5Q4Z8V1L

22

AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHHUH u3
pa3HBIX MECT OOUTaHU.
Jlaboparopuas pabota Ne 4.
«BnusgHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/FSM2L3R8&S

23

buotuyeckue pakTops

https://m.eds00.1u/Q9Z3R2Y0Z

24

OKOJIOTUYECKHE
XapaKTePUCTUKU TOMYJISIIUH.
[TpakTrueckas padora Ne 2
«lToxcuér mIoTHOCTH
MOMYJIALIMKA pa3HbIX BUIOB
pacTeHun»

0.5

https://m.edsoo.ru/H5J8R3NI9P

25

Coo0riecTBa OpraHu3MOB —
OHoOIIEHO3

https://m.edsoo.ru/Z6J8HOG&B

26

DKOJIOTUYECKNE CUCTEMBI
(3KOCHCTEMBI)

https://m.edsoo.ru/L4F7FOR2W

27

OcCHOBHBIE [TOKa3aTeIN
SKOCHUCTEMBI. DKOJIOTMYECKUE
nupamuibl. CBolicTBa

https://m.eds00.ru/G3M3T9D20



https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/Z8H8D6M8B

skocucteM. Cykueccus

28 [IpuponHbie 3KOCUCTEMBI 1 https://m.edsoo.ru/X9K 1X9S61

29 AHTpPONIOTr€HHbIE IKOCUCTEMBI | https://m.edsoo.ru/PSD2AOF8T
buocdepa — rmobda

30 dep e 1 https://m.edsoo.ru/M60O1B3B6R
IKOCUCTEMA 3eMIIU
3aKOHOMEPHOCTH

31 1 https://m.edsoo0.ru/G3X3B7G9A
CyIecTBoBaHUs Orochepbl
UenoseuecTBo B Ouochepe

32 1 https://m.edsoo.ru/N2Q8H4U71
e
CocymiectBoBaHue 0

33 yi HPHPORET H 1 https://m.eds0o.ru/Y8Q8X900G
YeJI0BEUECTBA
KonTponbnas pabota

34 «CoobmecTBa u 1 https://m.edsoo.ru/E6M1R5V2D
9KOJIOTHYECKUE CUCTEMBD»)

OBIIEE KOJIMYECTBO YACOB I1O0 14 )5

I[TPOTPAMME



https://m.edsoo.ru/E6M1R5V2D
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/X9K1X9S6I




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero 001ero 00pa3oBaHust

ChopMupoBaHHOCTb 3HAHMI O MECTE W POJM OMOJIOTUU B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OopMHpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpa U HAy4HOIO
MHPOBO33PEHUs; O BKJIAJE POCCUHCKUX U 3apyOekHbIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKa UId PCHICHUS ) XU3HCHHBIX 3a/la4

YMeHue packpbIBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U
MOHATHUI: )KU3Hb, KJIETKa, OpraHnu3M; MeTaboau3M (0OMEH BEUIeCcTB U
IpEeBpallleHUe 3HEPIuHu), roMeocTa3 (caMoperyssius), YpOBHEBas
OpraHM3alys KHUBBIX CHCTEM, CAMOBOCIIPOU3BEACHNE (PENPOAYKIINSA),

HaCJICACTBCHHOCTh, UBMCHUYUBOCTL, POCT U Pa3BUTUC

YMmenue  u3naraTth ~ OuosiorMyeckue — TeopuM  (KJIETOYHa,
XpOMOCOMHasi, MyTanmoHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.M. BaBunoBa) um ydeHus (0 IEHTpax MHOroooOpasus H
IOPOUCXOXKJEHUS  KyJnbTypHbIX pacrenuid H.M.  Basuiosa),

OMPEACIIATh I'PAHUNBI UX IPUMEHHUMOCTH K JKUBBIM CUCTCMaM

YMeHue BiageTh METOJaMH HAy4YHOrO IIO3HAHUS B OHOJOTUHU
(HabyroJIeHNe W OINMCAHME JKMBBIX CHUCTEM, MPOILIECCOB U SBJICHUH;
OpraHu3anyss W IPOBEJCHHE OUOJOTMYECKOr0 HKCIEPUMEHTA,
BBIJIBUKCHUE  TMIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXAY
UCCIIEyEMBIMU BEJIMYNHAMU, 00BbsICHEHHE MIOJIy4E€HHBIX
pe3yJbTaTOB, WCIIOJNIB30BAHHBIX HAYYHBIX IIOHATHUH, TEOpPHUH U
3aKOHOB; YMEHHE€ JellaTh BbIBOJIbI HAa OCHOBAaHUU IIOJyYEHHBIX

pe3yIbTaTOR)

10 KVIACC

Kon
NpoBepPsaAEeMOro
pe3yJbTara

1

2

3

4

5

VYMmenne BBIACIATE CYHWCCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIICTOK
NPOKAapUOT W JYKApPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEHIECTB W
MpEeBpaIEHUS] SHEPTUU B KJIETKe, (HOTOCHHTE3a, MIACTHYECKOTO M
SHEPreTUYeCcKOro  OOMEHa, XEeMOCHHTe3a, MHUTO03a, Meko3a,

OIJIOJOTBOPCHUS, Pa3MHOKCHHNA, WHIWBUAYAJIBHOI'0  PA3BUTHUA




opraHusma (OHTOTEHE3)

YMenune NPpUMCHATH  MOJYYCHHBIC 3HAHUA  IJIA 00BsICHEHNS

OMOJIOTMYECKHX MPOIICCCOB U SIBJICHUH, JIJISI IPUHATHS MPAKTHYSCKUX
pemieHuit B TIOBCEJHEBHOM OJKM3HM B IEIAX  OOecredeHus
0€30MaCHOCTH CBOETO 3[I0POBBSI U 370POBbSI OKPYKAIOUIUX IOJEH,
COOJIIOJIGHUST HOPM T'PaMOTHOTO TIOBEJCHUS B  OKPYIKaIOIIEH
MPUPOJHON cpejie; MOHUMAaHHE HEOOXOAUMOCTH HCIOIb30BaHUS
JTOCTIDKCHHH COBPEMEHHON OWOJIOTMH W OWOTEXHOJOTHUH  JIS

palMoOHAIBHOTO MPUPOIOTIOIH30BAHUS

YMeHue pemath dIeMEHTapHbIE TeHEeTUYECKHE 3a/ladyl Ha MOHO- H
JTUTHOPUIHOE CKPEUIMBAaHNE, CIIETUICHHOE HACIEJIOBAHUE,; COCTABIISITh
CXeMbl ~ MOHOTHOPHUIHOTO

CKpCIIUBaHUA JJIA MMPpEaACKA3aHUuA

HacCJICIOBAHUS ITPHU3HAKOB Y OPIraHu3MOB

YMeHrne BBIONHATH J1a00OpaTOpHBIE M TMPAKTHYECKHE pPabOTHI,
coOioaTh mpaBwia npu padore ¢ ydyeOHBIM U Ja0OpaTOPHBIM

obopyioBaHUEM

YMeHrne KpUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO

OMOJIOTUYECKOTO  COJEpXKAHUSA, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE
3HaHHUA W3 pa3Iu4HbIX HCTOYHHMKOB (CMMU, HayuHO-momymsipHbIE
MaTepHaibl); STUYECKUE AaCHEKThl COBPEMEHHBIX MCCIENOBAaHUN B

OMoJI0ruN, MEAUIIMHE, OMOTEXHOJIOTHU

10

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

TpaMOTHO HUCIIO0JIB30BaTh MMOHATHUHBIN amnmapar ouoJIoruu

11 KUIACC

Kon
NMpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero o0pa3oBaHust

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OUOJOTHH B CHCTEME

HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MHpa U HAyYHOT'O
MHUPOBO33PEHUS; O BKIIAJE POCCHUCKAX W 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (DYHKIIMOHAJIBHOW TIPaMOTHOCTH

YCJIOBEKA IJIA PCIICHUS JKU3HCHHBIX 3a1a4

YMeHue PaCKpbIBaTb COACPIKAHUC OMOJOrHYECKUX TCPMHUHOB H




TOHSATHI: BHJ, TOMYJISAIMSA, TeHO(MOH, 3BOJIIOIMS, ABWKYIINE CHIIBI
(paxtopsr) HBOJIIOLINH, HPUCTIOCOOIEHHOCTh OpraHHU3MOB,
BUI000pa30BaHMEe,  AIKOJOTWYECKHEe  (aKTOphl,  SKOCHCTEMA,
NOPOAYIEHThl,  KOHCYMEHTBI,  PEIyLNeHThl, Lenu  MUTaHus,

9KOJIOTHYECKask MUpamMuia, OMoreoeHos3, onocdepa

YMenue uznaratb OMOJ0rHUYecKre TEOpUH (IBONIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl  HBOJIIOLMM), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HamnpasieHui u mytei sBomounu A.H. CeBeprioBa, yueHus
o Ouocdepe B.M. Bepnanackoro), ompenensiTh TpaHHUIBl UX

MIPUMEHUMOCTHU K JXUBBIM CUCTEMaM

YmMmenue BJIaACTh MCTOAAMHU HAYYHOI'0 TIIO3HAHHA B Oouonoruu
(Ha6J'IIO,I[eHI/Ie U OIMMCAHHEC JKHUBLIX CHCTEM, IIPOLCCCOB H ﬂBJ'ICHHﬁ;
opranu3anvss MW  IHIPOBCACHUC OHOJIOTHYECKOI0 OKCIICPUMCHTA,
BBIIBHKXCHUC THUITIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOAY
HUCCIEAyEMBIMU BCIIMYNHAMMU, 00BsACHEHHE ITOJIYUCHHBIX
PE3YyJIbTATOB, HCIHOJB30BAHHBIX HAYYHBIX HOHSITI/II\/'I, Teopmﬁ n
3aKOHOB; YMCHHEC J€JaTb BbIBOJbl Ha OCHOBAHHMU IIOJTYYCHHBIX

pe3yIbTaTOB)

YMeHHe  BBICHSATH  CYIIECTBCHHBIC  TNPU3HAKH  CTPOCHUS
OMOJOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUN, MPOAYLIEHTOB,
KOHCYMEHTOB,  pEIyLEHTOB, OHOTEOLIEHO30B M  IKOCHUCTEM;
OCOOCHHOCTH  TIPOLIECCOB  HACJTCACTBEHHOH  W3MEHYHMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JCUCTBHS SKOJOTMYECKHX (DAKTOPOB HA OPraHU3MBI,
MepeHoca  BEIIECTB W TOTOKAa JSHEPTMHM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX HM3MEHEHHH B OKOCHCTEMaX CBOCH MECTHOCTH,

KpyTroBOpOTa BEIMIECTB M OMOT€OXUMUYECKHX IIUKIIOB B Onochepe

YMeHue TpUMEHITh TONyYeHHBIC 3HAHUS Uil  OOBSCHEHUS
OMOJIOTMYECKHX MPOIICCCOB U SIBJICHUH, JIJISI IPUHATHS MPAKTHUECKUX
pemieHuit B TIOBCEJHEBHOM OJKM3HM B IEIAX  OOecredeHus
0€30MacCHOCTH CBOETO 3[I0POBBSI U 370POBbsSI OKPYKAIOUIUX IOJEH,
COOJIIOJIGHUST HOPM T'PaMOTHOTO TIOBEJCHUS B  OKPYKaIOIIEH
MPUPOJHON cpejie; MOHUMAaHHE HEOOXOAUMOCTH HCIOIb30BaHUS
JOCTIDKCHHH  COBPEMEHHOW  OHOJIOTMM IS pPaldOHAIBHOTO

IPUPOJIOTIOIB30BAHUS

YmMmenue peuaTh 3JICMCHTAPHLBIC OMOJIOTHYCCKUE 3aaa4u, COCTaBJIATH

CXEMBbI MIepEeHOCca BELIECTB U SHEPTUU B dKOcUCTeMax (L€ MUTAHNUs)




VYMeHue BBINOJHATH J1a0OPAaTOpPHBIE M TMPAKTHYECKHE pPadOTHI,
coOmoaTh mpaBwia npu padore ¢ ydyeOHBIM U Ja0OpaTOPHBIM

o0opyI0BaHUEM

YMeHne KpUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATH HH(POPMAITHIO
OMOJIOTMYECKOTO  COACpX aHMs, BKIIOYAIONIYI0 TICEBIOHAYYHBIE
3HaHUS W3 pa3nuuHbIX HCTOYHUKOB (CMU, HaydHO-TIOMyJIsipHBIC
MaTepuabl); paccCMaTpPUBATh TJI00AbHBIE HKOJIOTHYECKUE TPOOTIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UITUIO

10

YMeHnue co3naBaTh COOCTBEHHBIE TUCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OMOIOTUYECKYIO HH(DOPMAITHIO U3 HECKOJIBPKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BATh MMOHSATHHHBIN arrapar ouoIoruu




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

buoiorus kak Hayka

1.1

buonorus — Hayka o >xuBoil mpupoze. Ponp Ouonormu B (GOpMHpOBaHHUH

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUIECKUX HAYK

1.2

Metoap! O3HaHUS KUBOW MPUPOJB! (HaOIIOEHUE, SKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaaccu(ukanus, MOJEIUPOBAHUE, CTATUCTHYECKas 00paboTka

JTAHHBIX )

JKuBBIe cucTeMBI B HX opraHu3anus

2.1

JKuBble cucteMbl (OMOCUCTEMBI) Kak MpeaMeT u3yudeHus: ouonorun. CoicTBa

OuocHucTeM M UX pazHooOpasue

2.2

ypOBHI/I OopraHu3anun OrocucTeM: MOHGKyanHO-FGHGTHHGCKHﬁ, KHGTOHHLIﬁ,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIT

XHUMHYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIeMEHThl. Boma u muHepanbHble BemecrBa. DyHKUMM BOIBI U

MHHCPAJIBHBIX BEIICCTB B KIICTKE. Hom:(epmaHHe OCMOTHYECKOTO Oatanca

3.2

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

®epmeHTHI — Ononornyeckre katanuzatopsl. CTpoeHue pepmMeHTa: aKTHBHBIH
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunsl. Otianuus

(GbepMEHTOB OT HEOPTaHMUYECKUX KaTaIu3aTOPOB

33

YrneBoabl: MOHOCAaxapu sl (TII0K03a, pud03a U Ae30KCupru0o03a), Aucaxapuibl
(caxapo3a, JlakTO3a) W TMOJHCAxXapuabl (Kpaxmaj, TJIHKOTEH, MEJUTI0I03a).
buonornueckne GyHKIIUN YTIEBOIOB.

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

yrieBoao0s, OEIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTUU




34

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

cTpoeHHe U QyHKIUU

3.5

[uronorus — Hayka o kierke. Knetounast reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Knerka kxak nienoctHas xuBas cucrema. O0mne nNpru3HaKu KJIETOK: 3aMKHYyTast
HapykHas MeMOpaHa, mojiekyisl JJHK kak renernyeckuii amnmapar, cucrema

cuHTe3a Oelka

3.7

Tunsl KJIETOK: 2yKapHOTUYECKast U MpokapuoTHieckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyecko kietku. Kierounas crteHka Oaktepuit. CTpoeHue
JYKapUOTHYECKOW KiIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIHHOM, >KUBOTHOU W

IpUOHOI KIIeTKU

3.8

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKAa, IJMKOKAIMKC, MX
¢yskuuu. [lnazmatuueckas MemOpana, e€ cBoiicTBa U pyHKuuu. Lluronnazma u
e¢ opraHouabl. OHOMeMOpaHHbIE OpPraHOWABI KJIETKU: 3HAOIIa3MaTHYecKast
cetb (BOIIC), ammapar [ombmku, nu3ocombl. [lomyaBTOHOMHBIE OpraHOMIBI
KJIETKU: MUTOXOHJAPHH, TacTuabl. [Ipoucxoxaenne MUTOXOHAPUNA U TIIACTHI.
Bunpel nnactua. HemeMOpaHHble opraHouzbl KJIETKH: PUOOCOMBI, KJIETOUYHBII

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

3.9

Anpo — peryasTopHblii neHTp kieTku. CTpoeHHe sipa: siiepHas 000JI0uKa,

KapuoIuiasMa, XpoOMaTHuH, SAAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(I/BHGI[CHTCHLHOCTB KIICTKHU

4.1

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

(epMeHTOB B OOMEHE BEILECTB U NIPEBPAILEHUH YHEPTUU B KIIETKE

4.2

®orocunres. CBeToBas u TeMHOBas (a3bl hoTocuHTe3a. Peakuuu Gporocunresa.
DddexkTuBHOCTH HOTOCHHTE3a. 3HaUEeHUE (POTOCUHTE3A VIS )KM3HU Ha 3eMIle.
Bnusnue ycnoBuit cpenpl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIICHHS €r0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIHe OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

’KU3HU Ha 3eMiie

4.3

DHepreTUyeckuii 0OMeH B KJEeTKe. PacrieruieHne BeIIecTB, BBIACICHUE U
AKKyMYJIUPOBaHHE DSHEPTUM B KIETKE. OTambl JHEPreTHYEecKOro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. Kucnopoanoe okucieHue, Wi KIE€TOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa
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Peakumm marpuyHoro cuHTre3a. [eHermueckas wuHpopmauus u JIHK.




Peanuzanus reHetudeckoit nHpopManuu B KieTke. ['€eHETHYECKUN KOO U €ro
cBoiicta. Tpanckpunims — matpuunbiii cuate3 PHK. Tpancnsanus — Guocunres

oenka. KogupoBanne aMMHOKHCIIOT. Posib pubocoM B OMOoCHHTE3e Oenka

4.5

Hexnertounsie ¢opMbl ku3Hu — BUpychl. Mcropus otkpbiTus Bupycos (.U.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U KHU3HEACATEILHOCTH BHPYCOB.
bakrepuodaru. bone3snu pacTeHuil, KUBOTHBIX MU YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc nummynonedummra yenoseka (BUY) — Bozoyaurens CI1M/1a.

[TpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUN

Pasmuoxenue n HHIAWBUAYAJIbHOC PAa3BUTUC OPTaHHU3MOB

5.1

Knerounslid UK, WU >KU3HEHHBIM WK KieTku. MuTepdaza u MuTo3.
[Ipoueccel, nmporekarmue B uHTepdasze. Pemnmukanus — peakius MaTpUIHOTO
cunateza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JuniaouaHbli W TAaUIOWAHBIA  XPOMOCOMHBIE  HAOOpBL.  XpOMaTHBL.
[{uTonornueckue OCHOBBI PA3MHOXKEHUS M HHAMBUAYAJIBHOTO pPA3BUTHUS
OpraHU3MOB.

Henenune knetkn — muto3. Craaun mutosa. IIpouecchl, nmpoucxonsiue Ha

PAa3HBIX CTAAUAX MUTO34A. buromorndeckuii CMBICIT MHTO3a
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@opMbl pa3MHOXKEHHUsI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl Oecrosoro
pPasMHOXKEHUS: JIeJIEHUEe Ha/JBOE, INOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pPa3MHOMKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHHU3MOB, €I'0 3HAYCHUEC JIS1 CCIICKIIUU
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[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIOI0ro.
Meiio3. Crapgun wmeiosa. [lpouecchbl, mpoucxoisiue Ha CTaausx Melosa.
IToBenenune xpomocom B Meio3e. Kpoccunrosep. buonornueckuit cmbicia u

3HaYEHUE MeNo03a
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I'amerorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [1ooBbie
KEJIe3bl: CEMEHHUKH M IMYHUKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK —
raMmer (CrepMaTo30u 1, SIMIEKIIETKa) — criepMaTorenes u ooreres. OcoOeHHOCTH

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

5.5

WnauBuayanbHoe  pa3BuTHe  (OHTOreHe3). OMOpUOHANBHOE  pa3BUTHE
(smOpuorenes). Dtarbl SMOPUOHATIBHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHne, racTpysus, opraHoreHes. [locramOpronansHoe pa3Butne. THITBI
NOCTAIMOPHOHATIFHOTO PAa3BUTHSA: MPsIMOE, HENpsMoe (IMunHoYHOE). Brmsiaue
Cpenbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
ypOJCTBa.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CEMCHHU, CTAJIUN PASBUTHUA

HaCJICZ[CTBeHHOCTB U USMCHYUBOCTb OpPTraHM3MOB




6.1

[Ipeamer u 3a1aum renetuku. Micropus pa3BuTus reHeTUKU. Bkiiag poccuiickux
U 3apyOeKHBIX YUY€HBIX B pa3BUTUE TEHETUKA. MeToAbl TEeHETHUKU
(TMOpUIOTOTUYECKHM, [UTOTEHETHYECKHU, MOJIEKYJSIPHO-TEHETHUECKUN).
OCHOBHBIE T€HETUYECKHE MOHTHS. [ e HeTHYeCKasi CAMBOJIMKA, HCTIOJIb3yEMasl B

CXeMax CKpeIUBAHUI

6.2

3aKOHOMEPHOCTU HAcJIeIOBaHUs IPU3HAKOB, ycTaHOBJIEeHHbIe I'. Menaenem.
MoHOTHOPUIHOE CKpeUMBaHUE. 3aKOH eIUHO00paszus THOPUIOB TIEPBOTO
nokosnenus. [lpaBuio JOMUHUpOBaHUS. 3aKOH pACILEIUICHUsS IPU3HAKOB.
I'mnoTesa unctorsl ramet. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe cKkpemyrBanre. 3aKOH HE3aBHCUMOTO HACJIEIOBAaHUS MPU3HAKOB.
[{uToreHeTYECKUE OCHOBBI JAUTHOPUIAHOIO CKPEIIMBAHUS. AHAJIU3UPYIOLIEE
ckpemuBanue. Mcmonb3oBaHWE — AHAIM3UPYIOMIETO  CKPEHIMBAHUSA IS

OMPCACIICHUS I'CHOTUIIA ocobu

6.3

CuernieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HACJIEeOBAHUIO TIeHOB. HapylieHune cLeIUIeHHs TE€HOB B PE3yJbTare
KpPOCCHUHroBepa. XpPOMOCOMHAasi TEOpHUsl HACIEICTBEHHOCTU. ['eHeTHueckue
KapThl.

['enetnka mosa. XpoOMOCOMHOE OINpe/eieHUe IMosia. AyTOCOMbI U TIOJIOBBIE
XpoMocoMbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacnenoBanue

IMPU3HAKOB, CHCTIJICHHBIX C I1OJIOM

6.4

M3MeHunBOCTh. Buibl N3MEHYMBOCTH: HEHACJICACTBEHHAs U HACJICICTBEHHAS.
Ponep cpenpl B HEHaclneACTBEHHOM M3MEHYMBOCTH. XAapaKTEPHUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapualmoHHBIA psag M BapuallMOHHAS
kpuBas. Hopma peakuum mnpusHaka. KoyMuecTBEHHbIE W KadyeCTBEHHBIC

IMMPU3HAKU U UX HOPMaA PCaKIHU. CsolicTBa MOHH(I)HK&HHOHHOﬁ U3MCHYHNBOCTHU

6.5

HacnenctBeHHas, MM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanoHHas W3MEHYMBOCTh. Kitaccudukanus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYuHBI MyTanuil. MyTtareHHb1e
(dakTopbl. 3aKOH T'OMOJIOTHUECKUX PAIOB B HACIEACTBEHHOM W3MEHYHMBOCTU

H.. BaBunosa

6.6

l'enetnka uenomeka. Kapuorun uenoBeka. OCHOBHBIE METOABl TE€HETUKHU
YeNoBeKa: reHeaNornYecKuil, OJIM3HEIIOBBIH, [IUTOTEHETHYECKUH,
OMOXMMHYECKUN, MOJIEKYJIsIpHO-TeHeTuueckuil. COBpEeMEHHOE oIpesesieHue
TE€HOTHIIA: IOJJTHOT€HOMHOE CEKBEHUPOBAaHKE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nmomomnieio [I1[P-ananmm3a. HacmemcrBenHbie 3a00J1€BaHUS YEIOBEKA: T'CHHBIC

00J1e3HH, O0JIE3HH C HACJIEACTBEHHON IPEIPACHONI0KEHHOCTBIO, XPOMOCOMHBIE




6one3nu. CoMaTuueckue W reHepaTuBHble MyTauuu. [IpuHLIMIIBI 310pOBOTO
oOpa3a JKHM3HH, IMArHOCTHKH, NPO(PHUIAKTUKH W JICUYCHUS TEHETHYECKHX
Oomne3Hei. Meanko-reHeTUYEeCKoe KOHCYJIBTUPOBAHHUE. 3HaueHue
MEIUIIMHCKOW TEHETHKH B TMPEAOTBPALICHUHM M JICUCHUH TEHETHUYECKHX

3a00JIeBaHUM YeIIOBEKa

Cenexnust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHI

7.1

Ceneknusi Kak HayKa M IpoLEcC. 3apOXIACHUE CEJIEKIUU W JTOMECTUKALMS.
Vuenne H.U. BaBunoBa 0 1eHTpax MNPOUCXOXKIEHUS U MHOTooOpa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbI MPOUCX0XKIEHHS JOMAIIHUX )KUBOTHBIX. COpT,

1opo/ia, IraMmm

7.2

CoBpeMeHHbIE METOIbI CelNeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B
CEJICKIIMM PaCTeHU W KUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOpPOACTBEHHOE
cKpemyBaHue — MHOpuauHI. Yucras nuHusa. CKpellMBaHUE YUCTBIX JIMHUU.
['eTepo3uc, unu rubpuanas cuia. HepoacTBeHHoOe CKpeluBaHue — ayTOPUIUHT.
Otnanénnas rubpuauzanuss M e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M
MIOJlyYE€HUE MOJUIUIONAOB. J[OCTHKEHUS CENEeKIMM pacTEHHWH, JKUBOTHBIX M

MUKPOOPTraHU3MOB

7.3

buortexHonorus kak oTpacib IMPOU3BOJACTBA. ['€HHas HHXKEHepus. OTarbl
co3nanusa pexombunantHo JIHK wu TpancreHHsix opranusmoB. KnetouHas
nHxkeHepus. Kierounele  KynbTypbl. MMKPOKIOHAJIBHOE  Pa3MHOKECHHE
pacteHnii. KiOHHMpOBaHHME BBICOKOIIPOAYKTHBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJOTrH4Yeckue U dtudeckue npodiembl. MO — renernuecku

MOIU(DUIIMPOBAHHBIE OPTaHU3MBI

11 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOIOMOHHASA OMOJTOTUSI

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupnerenbcTBa 3BOdIOIUHU. [laneoHToNOrMYecKkue: TMOCIEA0BATENbHOCTh
IIOABJICHUA BHUIOB B MAJIEOHTOJIOTHUECKOU JICTOIMUCH, TMECPCXOAHBIC q)OpMI)I.
buoreorpadudeckue: cxoactBo u pasznuuue (ayH u (IOp MaTEpPHKOB H
OCTPOBOB. DMOPHOJOTHYECKHE: CXOJACTBA W pPa3iNuus SMOPHUOHOB Pa3HBIX
BUI0OB IIO3BOHOYHBIX. CpaBHHTeHBHO-aHaTOMquCKHeI TOMOJIOTUYHBIC,

AdHaJIOTMYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBI. MOJICKyJ'ISIpHO-




OMOXUMHYECKHUE: CXO0JACTBO MECXAaHHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTa00JINYECKUX HYTeﬁ Y BCEX OpraHnu3mMoB

1.2

OpomtonmonHas Teopus Y. JlapBuna. Ilpeamoceuiku  BO3HMKHOBEHHS
JapBUHM3Ma. J[BIKyIIMEe CHIIBI ABOJIIOLMM BUAOB 10 JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE IIPU OTPAHUYEHHOCTU PECYPCOB, HEONIPEACIEHHAS U3MEHYUBOCTb,

060pr0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckass Teopus sBomonud (CTD) u OCHOBHBIE €€ TOJOXKEHHS.

Muxkposomonus. [Tomymnsius Kak equHUIA BUIA U 3BOJIIOIUU

1.4

JBwxymue cuibl ((pakTopbl) BOJIOLMU BUAOB B Ipupoje. MyTarMoOHHBIH
nporecc 1 KOMOMHATHBHAS M3MEHYHBOCTH. [lOMyIISIIIMOHHBIE BOJIHBI U ApEid
reHoB. M3omsamus u murpanus. EcrecTBeHHbII 0TOOp — HaIpaBisoLuii Gpakrop
sBoIrOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yibTarT HBoitonuu. IIpumepst
npucnoco0IeHni y opranu3MoB. ApoMop(o3bl U UANOATANTALINH.

Bun u  BugooOpazoBanume. Kpurepuum  Buga.  OcHOBHbIE  (OpMBI

BI/II[OO6p8.30BaHI/I$[I reorpaqmqecxoe, 3KOJOIHY€CKOC

1.5

MaKpOBBOJ'IIOI_[I/IH. CDOpMBI 9BOJIIOIIMH: (bHHeTquCKa}I, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuHble TPENCTaBICHUS O 3apOKICHUHM >KW3HU. HayuHble THUIIOTE3BI
BO3HMKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W MaHCHepMusa. XHUMHUYECKas
ABOJIIOIMUA. DKCIICPUMEHTAIILHOE TMOATBEPXKICHUE XHUMHYECKON HBOJIOIUH.
HauanpHabie 3Tanbl 6unonorundeckoit 3pomonuu. [ unoreza PHK-mupa. IlepBrie

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

2.2

Pa3zButue xu3Hu Ha 3emuie mo 3pam u nepuogam. Karapxeil. Apxelickas u
nmpotepo3oiickast 3pbl. Ilaneosoiickas spa W €€ mMepuoaAbl: KEMOPHICKHUH,
OPIOBUKCKHM, CWIYPUWCKHW, JIEBOHCKUM, KAaMEHHOYIOJIbHBIM, MEPMCKHUM.
Me3so30lickas 3pa 1 €€ Nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaitHo3oiickass »3pa u €€ Tepuolbl: NaJICOrCHOBBIM, HEOTCHOBBIH,
AHTPOTIOTCHOBBIN. XapaKTEPUCTUKA KIMMaTa WU TEOJOTHYECKUX MPOLECCOB.
OCHOBHBIE 3TaIbI 3BOJIOIUU PACTUTENLHOTO U )KUBOTHOT'O MUpPa. ApoMop(]o3bl
y pacteHuil U *KUBOTHBIX. [losiBIEeHUE, paclBeT U BbIMUpPAHUE TPYMII >KUBBIX

OpraHu3MOB
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Cucrtema OpraHu4eckoro Mwupa Kak oOTpakeHue 3Boiounu. OCHOBHbIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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OBOJIIOLMS 4YeJIOBEKa. AHTPOMNOJIOTUs Kak Hayka. PazBuTue mpeacTaBieHH O
IIPOUCXOXKIECHNN 4eoBeka. MeToapl m3ydyeHus aHTpomnoreHesa. CxoacTtsa u
pa3ianuus 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MT0JIOKEHHUE YETTOBEKa.

JBuxyume cuibl (hakTopsl) anTpornoreHe3a. HacnencrseHHas H3MEHYUBOCTD U
ecTeCTBeHHbI oTOOop. OOmecTBeHHBIH 00pa3 KHU3HH, M3TOTOBJICHUE OpYIUil

TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM W BETBM JBOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH, UermoBek
yMenblid, YemoBek MNpsAMOXondmui, YenoBeKk HeaHIEPTAIbCKUM, YenoBek
pasyMHblid. Haxoku uckomnaeMbIx OCTaHKOB, BPeMs CYILIECTBOBaHMs, 001acTh

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

2.6

Yenoeueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpOIEOHIHAs (€Bpa3uiickas),
HEeTpo-aBcTpasiongHass  (dKBaTOpHWajbHAsi),  MOHroJioMgHas  (a3uMaTckKo-
amepHuKaHckas). UepTsl NMPHUCIIOCOOIEHHOCTH MPECTaBUTENIEH YeIOBEUECKUX
pac K YCIOBHSM cCyliecTBoBaHUs. EauMHCTBO denoBedeckux pac. Kpuruka

pacusma

OpranusMbl 1 OKpY>Karomias cpeaa

3.1

DKoJOorus Kak Hayka. 3aJladyd U pa3felibl SKOJIOTMH. MeTonbl SKOJIOTHYECKUX
UCCIIeI0BaHUN. DKOI0ruyeckoe MupoBo33penue. Cpepl 00uTaHUs OPraHU3MOB:

BOJIHAA, HA3CMHO-BO3AYIIHAs, IIOUYBCHHAS, BHYTPHOPIraHU3MCHHAs

3.2

Okonoruueckue dakropel. Knaccudukamuss 9KOJIOrHYECKHX  (PaKTOPOB:
abuotnyeckue, OMOTHYECKHE M AHTPONOTreHHBbIE. J[eHCTBHE HSKOIOTHYECKUX

(haKTOpOB HA OPraHU3MBI
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AbuoTtnueckue (akTophl: CBET, TemIeparypa, BilaxHocTb. doTonepuoausm.
[TpucnocoOneHuss OpraHU3MOB K JIGHCTBHIO aOMOTHYECKHX (PaKTOPOB.

buoniornyeckue puTMbl

3.4

buotnueckue dhaxkTopbl. Buabl OMOTHYECKHUX B3aUMOACHCTBUNA: KOHKYPEHITHUS,
XHUIIHUYECTBO, Mapa3suTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCaIu3M, HEUTpanu3M. 3HAYeHHEe OHOTHYECKHUX

B3aUMOACUCTBUM IS CyHICCTBOBAaHUA OPraHU3MOB B ITPUPOJHBIX COO6H_ICCTB8.X

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKU NOMMyJIs IO H. OcHOBHBIC IIOKa3aTciIn
nomyJjiaquu: 4YruCJICHHOCTb, IINIOTHOCTb, POXKAACMOCTb, CMCPTHOCTD, IMPUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YUCJIICHHOCTH IIOITYJIAIIUHU U eé peryismugd

COO6H.ICCTB3. 1 OKOJOTHUYCCKUEC CUCTCMBI

4.1

CoobmiecTBO OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBasd,

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




OnoleHo3€e

4.2

DKoJIOTHYEeCKHue CHCTeMbl (9KocucTembl). [loHste 00 »KocucTeMe WU
6I/IOFCOHCHO3C. CDYHKI_II/IOHEU'ILHLIG KOMIIOHCHTBI 3KOCHUCTCMBI: MNPOAYLCHTEI,
KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BemIECTB U TNOTOK 3JHEPIHH B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHH dKocUcTeMBI. [TuieBsie enu u
cetn. OCHOBHBIE TIOKa3aTelW DJKOCHUCTEMBI: OWomacca, MPOAYKLHS.
DKOJIOTUYECKHE MUPAMUIBL: MPOIYKIIMU, YUCICHHOCTH, OnoMacchl. CBOHCTBA

HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKueccus

4.3

[TpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JIeCa.

AHTpPONIOTEHHBIE ~ 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpO0IKOCUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arPO3KOCUCTEM U YPOOIKOCHCTEM.
buopa3znoobpa3ue kak (akrtop ycToHuMBOCTH 3KocucTteM. CoxpaHeHue

OMOJIOTUYECKOT0 Pa3HO0Opa3us Ha 3emie

4.4

VYuenune B.W. Bepnanckoro o Ouocdepe. ['panuibl, coctaB M CTPYKTypa
o6uocdepsl. XKuboe BemecTBo u ero pynkuuu. OcobeHHocTH OHOchepsl Kak
r100anbHONW JKOCUCTEMBI. JIMHAMHYECKOe paBHOBeCHE W OOpaTHas CBs3b B
ounochepe. KpyroBopoTsl BemiecTB U OMOTCOXHMHUUYECKHE ITMKIBI AJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Onochepe 3emin. AHTpOTNOreHHBIE M3MEHEHHsI B Orocdepe.
['moGasibHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YIPABJICHUS MNPUPOIAHBIMH pEeCypcaMh U HX

UCIOJIb30BaHue. JlocTrykeHus: OMOJIOrUM U OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
 buonorus. 10 knacc. [Maceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.;
[Ton penaxuueit [laceunuka B.B. Axunonepnoe o6miectBo «31aTenscTBoO
«IIpocsemieHue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Py6mioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axuronepnoe o6mectBo «31aT€nbCcTBO

«HpOCBGHICHI/IG»

METOJNYECKHUE MATEPUAJIBI AJ151 YUUTEJIA
Meroanueckoe nmocooue/Ilaceunnk B.B., AkiimonepHoe o011ecTBO

n3aaTenscTBo "[IpocBemenue".

IHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/



