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MNOACHUTEJIbBHASA 3AIINCKA

Ipu pa3paboTke mporpaMmsl IO OHUOIOIHH TEOPETUYECKYI OCHOBY Ul OIpeNeNeHHUs MOAXOA0B K ()OPMHUPOBAHHIO coJepxaHHusd ydeOHoro npeamera «buomorus»
coctaBmy: KoHuenryainbHsle nonoxkerns GI'OC COO o B3anMo0OYCIIOBICHHOCTH LENeH, ColepKaHus, pe3ylbTaToB OOydYeHHS W TpeOOBaHUH K YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB, TTOJIOKEHHSI 00 OOIIUX 1ENIX W MPHUHIMIAX, XapaKTEePU3yIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI cpeltHero odriero oopasoBanus B Poccuiickoii deneparnyu, a
TaKoKe TOJOXKEHUA O crenuduke Ouonoruy, e€ 3HaUYeHUM B MO3HAHMU JKUBOM NMPUPOABI U 00ECHEUEHUU CYIIECTBOBAHMS YeloBeueckoro odmecTBa. CoOraacHO Ha3BaHHBIM
TIOJIO’KEHHMSIM, OTIPEJIeIeHbl OCHOBHBIE ()YHKIIMH IPOrpaMMBbI IO OHOJIOTHH U €€ CTPYKTYpa.

INporpamma no Ouonoruu JaéT MpeACTaBICHUE O LeNsAX, 00 oOuiel ctparerun o0y4eHHs, BOCIUTAHUS U Pa3BUTUS OO0Y4YarOLIMXCS CPEACTBAMH y4eOHOrO mpeaMera
«buonorus», omnpenenser o0sA3aTeNbHOE IPEAMETHOE COAEPKAHUE, €ro CTPYKTYPY, paclpeeneHue 1o pa3aeiaM U TeMaM, PEKOMEHAYEMYIO [OCIeN0BATEeNbHOCTh U3ydEeHHS
y4eOHOro MaTepuaia ¢ yu€ToM MEXIIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBsI3eH, JOTHMKU 00pa30BaTeIbHOIO MPOLecca, BO3PACTHBIX 0COOCHHOCTEH 00y4aromuxcs.

B nporpamme 1o GHOJIOruH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM JINUHOCTHBIM, METAIIPEAMETHBIM U ITPEAMETHBIM pe3yibTaTaM o0y4eHus B popMHUpOBaHUH
OCHOBHBIX BUJIOB yU4eOHO-II03HABATENbHOM AEATENIbHOCTH/yIEOHBIX ACHCTBUIT 00yJaronuXcsl 0 OCBOSHHIO COZIEPKaHUsl OMOIOrMYecKoro 00pa3oBaHusl.

B nporpamme o 6uonorun (10—11 kinaccel, 0a30BbIi ypOBEHb) peain30BaH MPUHIIUI IPEEMCTBEHHOCTH B U3Y4EHUH OUOJIOTUH, Oaroapsi 4eMy B Hel poCMaTpUBaETCsI
HanpaBJICHHOCTb Ha pPa3BUTUC 3HaHPII>i, CBsA3aHHBIX C d)OpMI/IpOBaHI/IeM €CTCCTBEHHO-HAYYHOI'O MHPOBO33PEHUS, IEHHOCTHBIX OpI/IeHTaIlI/Iﬁ JIMYHOCTH, 3KOJIOI'MYCCKOI'O
MBIIUICHUS, IPEICTaBICHUH 0 30pOBOM 00pa3e >KU3HU U OepeKHBIM OTHOIIEHHEM K OKpYXKarolled npuponHoi cpene. [loaroMy Hapsay ¢ u3ydeHHeM OOLIeOMOIOrHYECKUX
TEOpHH, a TaKXKe 3HAHUH O CTPOSHUH XKHMBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOLIMX B HUX MPOLECCOB B IPOrpaMMe Mo OMOJIOruH yIeJIeHO BHUMaHUE
HCIIONB30BAHUIO MOJYYEHHBIX 3HAHUH B MOBCEAHEBHOW XXM3HM JUIS PELICHHS NPHUKIAJHBIX 3a/ad, B TOM 4HClIe: NPOGHIAKTHKU HACIEACTBEHHBIX 3a00/IeBaHHUN YelIOBEKa,
MEIUKO-TeHETHYEeCKOTr0 KOHCYIbTHPOBAaHM, 00OCHOBAHHUS SKOJIOTHYECKHU L[eTIeCO00Pa3HOro MOBEACHUS B OKPY)KAIOLIEH MPUPOAHOH Cpene, aHanu3a BIMSHUS XO3IHCTBEHHOM
JeATENbHOCTH 4YeJIOBeKa Ha COCTOSHHE HMPUPOAHBIX U MCKYCCTBEHHBIX HKOCHUCTEM. YCWIICHHE BHHMaHUS K NPHUKIAIHON HANPaBIEHHOCTH ydyeOHoro mpeamera «buomorus»
MPOAUKTOBAHO HEOOXOAMMOCTBIO O0ECHEUEHHS YCIOBHH AJISl PELICHHS ONHOM M3 aKTyaJlbHBIX 3a/ay IIKOJLHOI'O OHOJIOIMYECKOro o0pa3oBaHMs, KOTOpas Hpenmojaraer
(opMHpoBaHHe Y 00YYAIOIMXCS CHOCOOHOCTH aIallTHPOBATHCSA K H3MEHEHHMSIM TUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

Buonorus Ha ypoBHE cpeHero ooiero oopa3oBaHus 3aHIMaeT BakHoe MecTo. OHa obecniednBaeT (OPMHUPOBAHUE Y 00YUAIOIIMXCS IPEICTaBICHHUI O HAyYHOH KapTHHE
MHpa, pacIIUpseT U 0000IIaeT 3HaHUA O )KUBOH MPUPOZE, €€ OTINYUTENBHBIX NPH3HAKAX — YPOBHEBOW OpPraHU3alUM M SBOMIOLMH, CO3MAET YCIOBUS JUIS: MO3HAHUSI 3aKOHOB
KHBOH MpUpobl, HGOpMUPOBaHUS (HYHKIMOHATBHOH IPaMOTHOCTH, HABBIKOB 3JJOPOBOTO U 0€30MacHOro odpas3a KU3HH, SKOJIOTHYECKOr0 MBIIIICHHs], IEHHOCTHOTO OTHOLIEHHS
K )KUBOH IPHPOJIE U YETIOBEKY.

Borpmioe 3HaueHne OHMONOTHS UMEET TAaKXKe IUIS PEIICHHs BOCIUTATENBHBIX M Pa3BHBAIOLIMX 3ajad CPEJHEro o0LIero o0pa3oBaHMs, COLMAIM3AIMU O00YJaIOMIUXCSL.
W3ydenne Owonormm obecriednBaeT yCIOBUS Uil (OPMHUPOBAHHS HHTEIUIEKTYAIBHBIX, KOMMYHHKAIIMOHHBIX M WH(OPMAIMOHHBIX HABBIKOB, SCTETHYECKOH KYIBTYPHI,
CIIOCOOCTBYET MHTETPALIMU OMOJIOrMYECKIX 3HAHUH C TIPEACTABICHISMHE U3 APYTHX YIeOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHH U reorpaduu. HazBaHHBIE IOTOXKEHUS O
npenHa3HadYeHnn y4eOHOoro mnpeamera «bHOMOrHsS» COCTaBHIM OCHOBY VISl OINPENENICHHUs IOAXOA0B K OTOOpY U CTPYKTYPHPOBAHHIO €r0 COIEpKAaHUS, MPEICTABICHHOTO B
MIporpaMme Mo OUOJIOTHH.

OT100p comepkanus ydeOHOro mpemmera «buomorns» Ha 0a30BOM ypPOBHE OCYIIECTBIEH C MO3WIMHA KYIBTYpOCOOOPA3HOIO TMOAXO0Ja, B COOTBETCTBHH C KOTOPBIM
o0ygaronyecs JOJDKHBI OCBOUTH 3HAaHHS W YMEHHS, 3HaYMMBbIe Ui (OPMHUPOBAHUS OOIICH KYJIBTYpHI, ONpEessIone aJeKBaTHOS MTOBEICHUE YENIOBEKA B OKPYKAIOIIEH
NIPUPOHOI cpezie, BOCTpeOOBaHHBIE B IOBCEIHEBHOM JKH3HH M MMPAKTHIECKOH NesTenbHOCTH. Ocoboe MECTO B 3TOH cHCTeMe 3HAHUH 3aHUMAIOT SJIEMEHTHI COZIepIKaHus, KOTOPbIC
CITy’)KaT OCHOBOH M1 (POPMHUpOBaHMS TNPEACTABICHUA O COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTMHE MHpa W IIEHHOCTHBIX OPHUEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOLIMX
TyMaHHU3aIU{ ONOJIOTHYECKOT0 00pa30BaHHUS.

CrpyKTypHpOBaHHE COAEPXKaHUS y4eOHOro MaTephaia B IpOrpaMMe Mo OMOJOTMH OCYIIECTBICHO C y4ETOM NPHOPUTETHOIO 3HAYCHMS 3HAHWK 00 OTIMYHMTENBHBIX
0COOCHHOCTSIX KHBOH NPUPOJBI, O €€ YPOBHEBOW OpraHU3allMi M SBOIIONMHU. B COOTBETCTBHM C 3THM B CTPYKType ydueOHOro mpeamera «bromorusy BBIIETICHBI ClIeayIomue



coJiepKaTenbHbIe THHUU: «bromorus kak Hayka. MeToibl HaydyHOro o3HaHus», «KiteTka kak Ouosiorndeckas cucreMay, « OpraHu3M Kak OHOJIOTHYecKas cucTemMay, «CucreMa
¥ MHOT000pa3ue OpraHmIeCKOro MUPay, «DBOJONUS KUBOH MPUPOABD, « DKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

enp m3ydenus yaeOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHHUE OOYUYAIONIMMUCS 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHATHHON OpraHU3aIliK KUBBIX
CHUCTEM pPa3HOT0 PaHra W MPHUOOPETCHUEC YMEHWH WCIOIh30BATh 3TH 3HAHMSA JJIS TPAMOTHBIX JCHCTBHHA B OTHOIICHUH OOBEKTOB JKUBOW MPUPOABI U PEIICHUS Pa3IHIHBIX
JKU3HCHHBIX TPOOJIEM.

JlocTmxeHne 1elTd U3y4IeHus yueOHoro npenmMera «bruomnorus» Ha 6a30BOM YPOBHE 00ECIICUUBACTCS PEIICHUEM CIICAYIOIIHNX 3a1a49:

OCBOCHHME OOYYArOIUMHUCS CHCTEMBI 3HAHHA O OHMOJOTMYECKUX TCOPUAX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIIOTE3aX, MPAaBUJIAX, CIYXKAIIUX OCHOBOH IS
(hopMHUPOBaHUS MPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O METOAaX HAYYHOrO MO3HAHUS, CTPOCHUH, MHOTOO0Opa3Hy M OCOOCHHOCTSAX KHBBIX CUCTEM PA3HOIO
YPOBHSI OPT'aHU3AIUH, BBITAIOIIMXCS OTKPBITHSIX U COBPEMCHHBIX UCCIICIOBAHUSIX B OHOJIOTHH;

(hopMHUpOBaHUE Y OOYUAIOIIMXCS MO3HABATEIBHBIX, HHTCIUICKTYAILHBIX W TBOPUYSCKHX CIIOCOOHOCTEH B IMpOIECCe aHajIu3a JaHHBIX O IMyTSAX Pa3BUTHS B OHOJIOTHH
Hay‘-IHbIX B3IJI110B, I/I}ICﬁ " 1IoAXO0OJ0B K I/IByIICHI/IIO JKUBBIX CUCTEM pa3H0r0 ypOBHS{ OpFaHI/I3aHI/II/I;

CTaHOBJICHUE Yy OOy4arommxcs oOIied KynbTypbl, (pyHKIMOHAIBHOW IPAMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLEHUBATDH SIBJICHHUS OKPYXKAIOLIETO MHUpPA KHUBOH
l'lpI/IpOllbI Ha OCHOBAHUH 3HaHPII7] " OIIbITA, l'IOJ'ly'{eHHI)IX HpI/I I/I3y‘{CHI/II/I 6I/IOJ'IOFHI/I;

(dbopMupoBanue y oOy4aromMxcs yMEHHMH WJUTIOCTPHPOBATh 3HAUYEHHE OWOJOTMYECKMX 3HAHUE B NMPAaKTHYECKOW JIESTEbHOCTH YENIOBEKAa, Pa3BUTHUH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJOTHI U arpOOUOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEIIOBEKOM >KUBOI MPUPOJIBI, HEOOXOAMMOCTH OEPEKHOr0 OTHOIICHHS K HEH, COOJIOICHHS] ATUUECKIX HOPM IIPU
MIPOBEACHUH OMOJIOIMYEeCKUX UCCIICAOBaHUIA;

0CO3HaHHE IICHHOCTU OUOJIOTMYECKUX 3HAHHMM JIJIsl TOBBIIICHHUS YPOBHS DKOJIOTUYECKON KYJIbTYPBIL, JJsl QOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHWI W YMEHHMU B MOBCEHEBHOW >KWU3HH JUIsl OLIEHKH TOCIEICTBUI CBOEH NESTEIbHOCTH IO OTHOIICHHIO K OKPYXalolleH cpee,
COOCTBEHHOMY 3/I0POBbIO, 00OCHOBAHHUE U COOJIIOACHHE Mep MPOPHIAKTUKY 32001eBaHHH.

B cucreme cpennero obuiero oOpazoBanusi «buonorus», u3ydaemas Ha 0Oa30BOM YpPOBHE, SIBISETCS OOs3aTENbHBIM YUeOHBIM MPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHON 00nacT «EcTecTBeHHO-HayYHBIE TIPEIMETHD).

Jnist u3ydeHus: 6uonoruu Ha 0a30BOM YpOBHE CpelHero oouero odpazoBanus orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 1ac B Hepenmo), B 11 kimacce — 34 vaca (1
4ac B HEJEIO).



COJAEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. buonorusi kak Hayka.

Buonorus kak Hayka. CBs3b OHOJIOTHH C OOIICCTBEHHBIMH, TEXHUUYCCKUMH U APYTUMH €CTECTBEHHBIMU HayKamu, (QHIocohuei, STHKOH, 3CTETHKON U TpaBoM. Poib
OHOJIOrHH B POPMUPOBAHUY COBPEMEHHON HaydHOW KapTUHBI Mupa. CucreMa OHOIOTHYECKUX HAYK.

Mertobl MO3HAHUS KUBOH MPHUPOIBI (HAOTIOJCHUE, SKCIICPUMEHT, OIMMCAHNE, H3MEPEHHE, KITacCH(PHUKAINA, MOICITHUPOBAHUE, CTATUCTHICCKAsT 00pa0oTKa TaHHBIX ).

JdemoncTpauumn:

IToptpetsr: Y. lapBuH, I'. Menaens, H. K. Konbios, k. Yorcon u ®. Kpuk.

Tabmurbl u cxeMbl: «MeTOoIbI IO3HAHUS KUBOK MIPUPOIIBD.

JlaGopaTopHble U NpaKTHYECKHe PA0OThI:

IpakTryeckas padora Ne 1. «cnonb30BaHUE Pa3IMYHBIX METOIOB MPH M3YUCHUH OUOJIOTHUECKUX 00BEKTOBY.

Tema 2. )KuBble cucTeMbI U UX OpraHU3alMsA.

XKusble crcTeMbl (OMOCHCTEMBI) Kak MpeAMET n3ydeHust onosiorun. OTIIMYUE KHUBBIX CUCTEM OT HEOPraHWYECKOW PUPOIbI.

CaolicTBa OMOCHCTEM W MX pa3zHOOOpa3ue. YPOBHHM OpraHM3alMyd OMOCHCTEM: MOJEKYJISPHBIH, KIETOUHBIH, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJISIIIMOHHO-BHIOBOH,
9KOCUCTEMHBIN (OMOTeOIIeHOTHY ECKHI), OMOChEPHBIH.

JemoncTpanum:

Tab6munp! u cxembl: « OCHOBHBIC IPU3HAKHU KU3HNY, «Y POBHU OPraHU3AIMH KUBOW TPUPOIBD».

Oo0opynoBanue: Mojieib Mosekyisl JJHK.

Tema 3. XumMu4ecKkuii cCOCTaB M CTPOEHHE KIETKH.

XUMHUUYECKUH COCTaB KIETKH. XMMUYECKUE DJIEMEHTBI: MaKPOIJIEMEHTHI, MUKPOJJIEMEHTH. Boa U MUHEpasbHbIE BELIECTBA.

@DyHKUIMM BOJBI 1 MUHEPAJIbHBIX BEILECTB B KIIeTKe. [lognepxanue ocMOTHYECKOro OataHca.

Benku. CocraB u cTpoeHue 6eIKOB. AMUHOKUCIIOTHI — MOHOMEPHI OenkoB. HezameHnmble 1 3aMeHUMbIe aMHHOKHCIIOTH. AMUHOKUCIIOTHBIN COCTaB. Y POBHHU CTPYKTYPHI
0eJIKOoBOI MOJIEKYJIbI (IIepBUYHAS, BTOPHYHAS, TPETHYHAS U YETBEPTHYHAS CTPYKTypa). XUMHUUECKHe CBOWCTBaA OenKkoB. bruonornueckne GyHKIMK OSIKOB.

®epmenTsl — OHonornueckue kataauzatopbl. CTpoeHre GepMeHTa: akTHBHBIM LeHTp, cyOocTpaTHas crienuduaHocTs. Kodepmentsl. Buramunbl. OTinuns pepMeHToB OT
HEOPTaHUYECKHUX KaTaIn3aTOpOB.

YriaeBoasl: MOHOCAXapH/Ibl (TII0K03a, prdo3a 1 1e30KkcHpr003a), qucaxapuibl (caxaposa, JIaKTo3a) U MoJIucaxapHsl (Kpaxmal, TIIMKOreH, 1ejuTono3a). buoioruueckue
(GYHKIMU YTTIEBOJIOB.

Jlvnmper: Tpurmunepust, Gocdomumunsl, crepounsl. ['nnpodunsHo-TUIpOodoOHEIE cBoMicTBa. bronornyeckue GpyHkiuu aunuaoB. CpaBHEHHE YIIEeBOIOB, OSIIKOB H
JIUMUI0B KaK HCTOYHUKOB SHEPTHH.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneotuasr — MmoHoMepb! HykIeHHOBBIX kuciioT. Ctpoenue u ¢pynkuun JJTHK. Crpoenne u ¢pynximu PHK. Bunst PHK. AT®:
cTpoeHue U HYHKIHH.

Hutomorus — Hayka o kinetke. Kierounas Teopust — mpuMep B3auMOACHCTBHS UAeH U (pakTOB B HAYIHOM TO3HAHUH. METOIbI N3YUCHHS KISTKH.

Krerka xak menoctHas xuBas cucrema. OOIie MprU3HAKKA KIETOK: 3aMKHYTasl HapyXHas MeMOpaHa, moiekynbl JJHK kak reHeTHueckuii ammapat, CHCTeMa CHHTE3a
6enka.



Tumsl KIeTOK: 3yKaprHoTHIecKas ¥ IpokapuoTHdeckas. OcoOeHHOCTH CTpPOEHHS MPOKapHOTHUECKO# KieTku. Kiterounas crenka 6akrepunii. CTpoeHHEe 3yKapHOTHIECKOH
kietkr. OCHOBHBIC OTJIMIHS PACTUTEIHHOM, JKHBOTHOH M TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TMIMKOKaJNWKC, nX (yHkuuu. [lmazmartndeckas memOpana, e€ cBoiicTBa n ¢yHKImu. lluTommazma u eé
opraHounsl. OnHomeMOpaHHbie opraHounasl kinetku: DIIC, anmapat 'onbmku, mr3ocomsl. [1oyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHIPUH, IUacTHAbl. [Iponcxoxaenne
MUTOXOH/IpHH U 1acTu. Bunel miactun. HememOpaHHbIe OpraHoUabl KJIETKH: PUOOCOMBI, KJIETOYHBIN IEHTP, LIEHTPHOIN, PECHUYKH, KT'YTHKH. DYHKIINN OPraHOHIOB KIICTKH.
Bxirouenus.

Snpo — perynsaTopHsIi neHTp KieTku. CTpoeHue siapa: saepHast 000104Ka, Kapruoriia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KJIETKE.

JeMoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lIneiiaen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Huarpammbl: «PacripeneneHne XuMHYECKUX DJIEMEHTOB B HEXHMBOH IPUPOJIe», «PacnpeneneHne XMMUUECKHX IIEMEHTOB B )KUBOH MPUPOJIE».

Tabnuup! u cxemsl: «Ilepnoanyeckas TabiaMIa XMMHYECKUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYIIbI BOAB, «brnocunTes Oenka», «CTpoeHrne MoJeKyIbl 0enkay, «CTpoeHue
¢depmenTay, «Hyknennosslie kucnotsl. JJHK», «Ctpoenue monekynbl AT®», «CTpoeHue 3yKapHOTHIECKOH KIeTKH», «CTpoeHUe )KUBOTHOH KIIETKW», «CTpOSHUE paCTUTEIBHON
KJIeTKN», «CTpoeHne MPOKapUOTHYECKOH KIeTKN», « CTpOoeHHE sipa KIETKW», «Y TIeBOAb, «JInmuapn.

OOopyoBaHue: CBETOBOW MHKPOCKOI, 00OpYyJOBaHHE JUIsl MPOBEACHUS HAONIONCHUIA, M3MEPEHHH, SKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTENbHBIX, KUBOTHBIX H
0aKTepHaIbHBIX KJICTOK.

JlaGopaTopHble U NpaKTHYeCKHe PAdoThI:

JlaGopatophast padorta Ne 1. «V3yueHne KaTaauTHYECKOH aKTHBHOCTH (DepPMEHTOB (Ha MpUMeEpe aMIiIa3bl WM KaTajlasbl)».

JlaGopatophas pabora Ne 2. «M3ydeHre cTpoeHHs KIIETOK pacTeHUil, )KUBOTHBIX M OaKTEpHii M0l MUKPOCKOIIOM Ha FOTOBBIX MUKpOITpENaparax U UX OMUCAHUE.

Tema 4. ’KusneesiTeJIbHOCTh KJIETKH.

OOmeH BelecTB, WM MeTaboIM3M. AcCUMMISIHS (TDTACTHYECKUI OOMEH) U TUCCUMMJISILIUS (JHEpreTHYeCKHid 0OMEeH) — JIBE CTOPOHBI €IMHOr0 Mpoliecca MeTadonmu3ma.
Posb 3aK0HOB COXpaHEHMs BELIECTB U SHEPTHU B TOHMMaHUH METa00IM3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPOQHBIN U rereporpodHsiid. Porb GpepMeHTOB B 00MEHE BElIeCTB ¥ MPEBPAIICHUN SHEPTUH B KIIETKE.

dotocunre3. CBeroBasi 1 TeMHOBasi Gasbl porocunTes3a. Peakuun dporocunTesa. IhhekTuBHOCTH poTOCHHTE3a. 3HaUeHHne GpoTocuHTe3a AJsl KU3HK Ha 3emute. BiusHue
YCIIOBUH cpepl Ha (POTOCHHTE3 M CIOCOOBI HOBBIIEHHS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHH.

XeMmocuHTe3. XeMOCHHTe3UpyIoIe OakTepuy. 3HaYeHHe XeMOCHHTE3a IS KU3HH Ha 3eMite.

OHepreTrueckuii 0OMeH B KiIeTke. Pacuienienue BelecTs, BhIACICHHE U aKKyMYIHPOBaHHE SHEPIHH B KIETKe. DTarbl 3HepreTudeckoro oomena. ['nmukonus. bpokenue
u ero BUIbl. KuciaopoxHoe okucieHue, win KieTouHoe apixanue. OxucnurensHoe GpocdopmrpoBanne. D(HGeKTHBHOCTE SHEPIeTHIECKOro 00OMeHa.

Peaxmmn matpmuHoro cunre3a. ['enermueckas wmHpopmarms n JIHK. Peammszamms reHernueckodt mHpOpManum B KieTkKe. |'eHeTHUYecKWil KOA M €ro CBOWCTBA.
Tpanckpurmust — matpuaabiii cuaTe3 PHK. Tpancsms — 6uocunaTtes Oenka. Jtamsl Tpancanui. KoanpoBanue aMuHOKHACIOT. Pois pubocom B OnocuaTe3€e OemKa.

Hexnerounsie Gopmbl sxu3Hu — BUpPYChl. McTopusi otkpbitus BupycoB (J. Y. MBaHOBckwit). OCOOCHHOCTH CTPOSHHUS M KH3HEHHOIO IIMKJIAa BUPYCOB. bakTepuodaru.
Bornesnn pacrennii, )KUBOTHBIX U Y€JIOBEKA, BRI3bIBAEMbIE BUpycaMu. Bupyc nmmyHonedunura genoseka (BUY) — Bo3oyaurens CIINa. OOpaTHas TpaHCKPUIIIHA, peBEpTa3a
u uHTerpasa. [IpodunakTrka pacnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHMU.

JdemoncTpaummn:

Hoptpersr: H. K. Konsios, /. Y. UBarosckwii, K. A. Tumupsizes.



Tab6mume! u cxeMbl: « THITBI TUTaHUSLY, «MeTabomm3my, «MUTOXOHIPHUSY, « DHEPTETHUSCKUH 00MeHy, «Xioporacty, «@orocunresy, «Crpoerne JJHK», «CtpoeHue n
¢yHKIIMOHMpOBaHUE reHay, «CuHTe3 Oenka», «[enermueckmii komy, «Bupyce», «baktepuodarn», «Crpoenue n sxm3HeHHbIH nukn Bupyca CIIW/la, Gaxrepuodaray,
«Permukanus JJHK».

O6opynoBanue: mojaenu-amuinkanuu «Y nsoenne JJHK u Tpanckpunumsy, «brocunTes 6enmkay, «CTpoeHne KIeTkm», Mozenb cTpykTypsl JTHK.

Tema S. PazMHOkeHUe U HHANBHAYAIbHOE Pa3BUTHE OPraHNU3MOB.

KnerouHslii MK, WK KU3HEHHBIH MK KieTku. MHTepdaza n muto3. [Ipomeccel, nporekatomue B nHTepdasze. Pemmkanus — peakuus Marpudnoro cunresa JJHK.
CrpoeHre XpoMOCOM. XPOMOCOMHBIH HaOOp — KapuOTWN. [IMIUIOMAHBIA M TaIUIOMAHBIH XPOMOCOMHBIE HaOOpbl. XpoMmaTuipl. LluTonornueckre OCHOBBI Pa3MHOXKEHHS H
WHAMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne knerku — Muto3. Ctaauu murosa. [Iponeccsl, npoucxoadiiye Ha pa3HbIX CTaUsX MUTO3a. bruonoruyeckuii cMbICI MUTO3a.

[Iporpammupyemas rubesnb KJIETKH — arornTo3.

dopMbl pa3MHOKEHHSI OPraHM3MOB: OecIioioe U IoJloBoe. Bupl 6ecronoro pa3sMHOXKEHUS: IefIeHHe HaIBOE, IIOYKOBAHHE OJJHO- U MHOTOKJIETOYHBIX, CIIOPO0OOpa3oBaHue,
BEreTaTHUBHOE pa3MHOXeHue. VICKycCTBeHHOE KIIOHUPOBAaHUE OPIaHU3MOB, €r0 3HaUCHUE [T CeNEKIUH.

[TonoBoe pa3MHOXKEHHE, €ro OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranuu Mmeitosa. ITponeccsl, npoucxonsime Ha ctaausax Meiiosa. IloBenenue xpomocom B Merose. Kpoccunrosep. bronoruueckuii cMbIC U 3HaUSHHE MeHo3a.

['ameroreHes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y dKHBOTHBIX. [10JIOBBIE JKeNe3bl: CEMEHHHKU M SIMYHUKU. OOpa3oBaHUE M Pa3BUTHE IOJOBBIX KJIETOK — TaMeT
(cniepmaro3ou, SUIEKIETKA) — criepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOCHUS SIMIIEKIIETOK U criepMaro3onioB. Omnonorsopenue. [lapreHorenes.

WNuauBuayanbHOEe pa3BuTHE (OHTOreHe3). DMOpHOHANBHOE pa3BHUTHE (IMOpHOreHe3). DTarbl IMOPUOHAIBHOIO Pa3BUTHS Yy TMO3BOHOYHBIX >KMBOTHBIX: JPOOJICHHE,
racTpyisiiusi, opraHoreHes. [locTamOproHanibHOE pazBuTHE. THIBI NOCTIMOPUOHAIBLHOTO Pa3BUTHS: NpsMOe, HempsiMoe (IMUMHOUYHOE). BiusHue cpensl Ha pazBUTHE
OpraHu3MOB, (JaKTOPBI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct 1 pazButne pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHMsI: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHU.

JdemoncTpaumn:

Tabnuup! 1 cxembl: «DOpPMBI pa3MHOXKEHUsI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHKE Y IIBETKOBBIX PACTeHHI», «BereraTuBHOE pa3MHOKEHHE PAaCcTeHUI», «Jlenenue
KJIeTKH Oakrepuii», « CTpOoeHUE MOIOBBIX KIIETOK», «CTpoeHHe XpoMocoMbDy, «Knerounsiit mukmy», «Permikanust JJTHK», «Muto3», «Metiosy, «IIpsMoe 1 Henpsimoe pa3BUTHEY,
«["ameToreHe3 y MICKONUTAIONINX U YeN0oBeKa», «OCHOBHBIE CTAIMU OHTOI'€HE3aY.

OGopynoBaHue: MHKPOCKOII, MUKporpenapatsl «CriepMaTo301Ibl MICKOUTAIONIEro», «SIinekneTka MieKonuraomero», «Kapuokutes B KIeTkax KOpeIKa JIyKay,
MarHuTHas Mojenb-amuinkamums «Jlenenue kierkm», moaens JJHK, Mozxens Merada3Holi XpoMOCOMBI.

JlaGopaTopHble U MPpaKTHYeCKHe PaGoThI:

JlaGopartopHas padora Ne 3. «HaOnmtonenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlabopaTopHnas pabota Ne 4. «3y4eHne cTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPETIapaTaxy.

Tema 6. HacjieicTBEeHHOCTh H H3MEHYMBOCTH OPTaHU3MOB.

IIpeamer u 3amauu reaeTuky. Vicropus pasBUTHS T€HETHKH. Poib IMTONOTHMM M SMOPHOJIOTHHU B CTAHOBJICHHH FEHETHKH. BKitag poccHiCKX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHKH. MeTonpl TeHETUKH (THOPHUAONOrHYEeCKUil, IUTOr€HETHYECKHH, MOJEKYIspHO-TeHeTHuecknid). OCHOBHBIE TEHETHUYECKHe MOHATHA. | eHeTHueckas
CHMBOJIHKA, UCIIONb3yeMasi B CXeMaX CKpPELIHBAHHH.

3aKOHOMEPHOCTH HACJIEAOBAHMS MPU3HAKOB, ycTaHOBIEHHBIE [. MenneneM. MoHOrnOpuaHOE CKpelnBaHue. 3aKOH €JUHO00pasusi THOPUIOB IEPBOTrO MOKOJICHUS.
[TpaBmito qoMUHUPOBaHMS. 3aKOH PACIICIIICHNS MPU3HAKOB. | MIoTe3a 9ucTOTH ramMeT. [10IHoe 1 HeTTOTHOE JOMHUHUPOBAHUE.

JurnbpumHoe cKpenMBaHWE. 3aKOH HE3aBHCHMOIO HACJIEOBAaHHMA NPU3HAKOB. LIMTOr€HETHYECKHE OCHOBBI AWTHMOPHIHOTO CKPEUIMBAaHUA. AHAIH3HpPYIOIIee
cKpemuBanue. Vcronp30BaHNE aHATN3NUPYIOIIET0 CKPEIIMBAHMS TSI ONIPEIEIIEHISI TEHOTHIA 0CO0H.



CueruieHHOe Hacje0BaHKe pu3HakoB. Pabora T. MopraHa 1o cuieryieHHOMY HaclleIoBaHUIO TeHOB. HapyIienne clensienns TeHOB B Pe3ysibTaTe KpOCCHHIOBEpa.

XpoMOCOMHas TeOpUsl HACIEACTBEHHOCTH. | eHeTuUecKre KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeNieNIEHHE MoJIa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI. I'OMOraMeTHble M rereporaMeTHele opraHu3msl. HacnenoBaHue mpHU3HAKOB,
CLETJICHHBIX C ITOJIOM.

W3menunBoCTh. BUIIBI N3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEACTBeHHAs. Poib cpenbl B HEHACIEICTBEHHOH M3MEHUYMBOCTH. XapaKTepUCTHKa MOAU(UKAIIMOHH O
W3MEHYMBOCTU. BapuanmoHHBIH pan U BapuanuoHHas kpuBasd. Hopma peaxkumu npusHaka. KonumuecTBeHHBIE M KadeCTBEHHbIE NPU3HAKUM M UX HopMa peaknuu. CBoMCTBa
MOIU(UKAIIMOHHON U3MEHUYUBOCTH.

Hacnencreennas, WM TeHOTHIMYECKas, W3MEHYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTh. Mei03 M MOJOBOM NpOLEcC — OCHOBa KOMOWHATUBHOM HM3MEHUYMBOCTH.
MyranoHHas n3MeHYHBOCTh. Kitaccudukanys MyTaluii: TeHHbIe, XpOMOCOMHEIE, TeHOMHBIe. HacToTa 1 npuuuHbl MyTaiid. MyrareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKIX
pAaoB B HaciencTBeHHoU usmeHunBocty H. Y. BaBuioga.

BHesnepHast HaclIeACTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka uyenoBeka. Kapmotnn dyenoBeka. OCHOBHBIE METOIBI TEHETHKH YEJIOBEKA: T'€HEAJIOTMYeCKHd, OJIM3HELOBBIH, LUTOMCHETHYECKUH, OMOXMMUYECKH,
MOJIEKyJIsIpHO-TeHeTHueckuil. CoBpeMeHHOe ONpe/eleHne TeHOTHMNA: IMOJTHOI€HOMHOE CEKBEHMPOBAaHHE, I'€HOTUIMPOBAHHME, B TOM uucie ¢ nomornbio [1I[P-ananusa.
HacnencreenHsle 3a001€eBaHus YenoBeKa: TeHHbIE 00JIe3HH, OOJNIE3HU C HACIIEJICTBEHHOH MPEeapacloioKeHHOCThI0, XpPOMOCOMHBIE Oome3Hn. CoMaTHYECKUe U TeHEepaTHBHBIC
myranuu. CTBONOBBIE KiEeTKH. [IpMHIMIBI 370pOBOro o0pa3a J>KU3HM, JUATHOCTHKH, NPOQWIAKTHKA W JIEYEHHs TEHETHUeCKHX Oone3Heil. Meauko-reHeTnieckoe
KOHCYJIbTUPOBAHHE. 3HaueHue Me}lPILIPIHCKOﬁ TFCHCTUKU B MPECAOTBPAIICHUU U JICHEHUU TCHETUYCCKUX 3a6oneBaH1/n71 YCJIOBCKaA.

JemoncTpanum:

[Moprpersi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuupt 1 cxembl: «MOHOTHOPHUIHOE CKPEUIMBAaHUE M €r0 LUTOrCHETHYeCKash OCHOBa», «3aKOH PAaCILIEIUICEHHS U €ro UTOTeHEeTHYeCKas OCHOBa», «3aKOH YHCTOTHI
ramer», «/urubpunHoe ckpeiuBanue», «LluTonornyeckne oCHOBbI AUTUOPHIHOTO CKpEIIUBaHus», «Meio3y, «B3anumoneiicTBie ajulelbHbIX TeHOBY, «I eHeTHUYeCKUe KapThl
pacTeHui, KMBOTHBIX M 4YelOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIENOBAHUS, CLEIUIEHHOTO C MoJIoM», «KapuoTHIlbl 4YenoBeka W JKMBOTHBIX», «Bumel
HU3MEHYUBOCTHY, «MoaupuKamonHas N3MEHYHBOCTEY, «HacinenoBanue pesyc-paxropay, «I'eHeTHKa rpynn KpoBw», « MyTallmOHHast ©U3MEHUHBOCTD.

OOGopynoBanue: MozenH-anIuKanun «MoHOrHOpHIHOE CKpenmBaHue», «HemonHoe nomuHupoBanue», «urnOpuaHoe ckpemuBanue», «Ilepekpéct xpomocomy,
MHUKPOCKOIT 1 MUKpoIpenapar «/Ipo3oduna» (Hopma, MyTanuu (OpMbI KPBUIBEB M OKPACKH Tena), repoapuii «['opox moceBHON».

JlaGopaTopHble U MpaKTHYeCKHe PaGoThI:

JlaGopatopHas padota Ne 5. «/3ydeHune pe3ynbTaToB MOHOTHOPUAHOTO U JTUTHOPHUAHOTO CKPEIMBAHUS Y APO30(QHIIbI Ha TOTOBBIX MUKPOIIPEHapaTaxy.

Jlabopatophast pabota Ne 6. «M3ydenune MoanpUKamoHHONH H3MEHYUBOCTH, TOCTPOSHUE BAPUALIMOHHOTO Psijia M BAPHAIIMOHHON KPHUBOM.

JlaGopatophast pabota Ne 7. « AHanu3 myTaiuii y Apo30(uIibl Ha TOTOBBIX MUKPOIIPENapaTaxy.

[IpaxTrdeckas padora Ne 2. «CocTaBieHHe U aHATN3 POIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexnusi opraHuzMoB. OCHOBBI 0MOTEXHOJIOTHH.

Cernexnys Kak HayKa U IpoLecc. 3apoXIeHNE CeNIeKIIMU 1 JoMecTukanus. Yuenue H. 1. BaBuioBa o eHTpax MpoHCcX0XAESHHUS U MHOI000pa3us KyJIbTYPHBIX PACTCHHH.
LleHTpBI IPOUCX0XKACHHS TOMAIIHUX KUBOTHBIX. COpT, OpO/a, IITaMM.

CoBpeMeHHBIE METOBI CENMEKIMU. MacCcoBbIH M MHINBHIYaJIbHBIH OTOOPH! B CENEKIIMH PACTEHUI M *KUBOTHBIX. OIIEHKa 3KcTephepa. bIM3KopoaCTBEHHOE CKpEIIBaHNE
— nHOpUuHT. Yncras nuans. CKpeluBaHue YUCThIX IUHUHN. | eTeposnc, nim rubpuaHas cuna. HeponcTBeHHOe ckpentuBanie — ayrOpuauar. OtnanéHnas Tnopuan3anis u eé
ycnexu. VICKyCCTBEHHBI MyTareHe3 M MOJydeHNe MOTUIUIONI0B. JIOCTIKEHNS CeleKINN PacTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



BrorexHomorust kak orpacis Mpou3BoacTBa. ['eHHas wHkeHepws. OTambl co3uanHus pekomOnHanTHOW JIHK m TpaHcreHHBIX opraHm3moB. Kierowunass MH)KEHepHs.
Krnerounsie kynabTypbl. MUKpOKIIOHATBHOE Pa3sMHOXKEHNE pacTeHui. KiloHupoBaHue BICOKONPOTYKTUBHBIX CENbCKOXO03SHCTBEHHBIX OPTraHU3MOB. DKOIOTHYECKHE U AITHYECKHE
npo6siembl. MO — reneTndecky MOaU(UIIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[optpersr: H. U. Basunos, . B. Muuypus, I'. 1. Kapneuenko, M. ®. l1Banos.

Tabnuup! u cxeMbl: kapta «L{eHTpbI MPOUCXOXKIEHHUST 1 MHOT000pa3ys KyJIbTYpHBIX pacTeHui», «Ilopoapl moMamHux KUBOTHBIXY, «CopTa KyJIbTypHBIX PACTEHHI,
«Otnanénnas rubpugmzanus», «Paborer akamemunka M. @. MBaHoBa», «[lomummomams», «OO0bekThl OnoTexHONOrHN», «KIIETOUHBIE KYNBTYphl M KIOHUPOBAHHUEY,
«KoHcTpynpoBaHue U IepeHoC TE€HOB, XPOMOCOM.

OOopynoBaHue: MyISDKH IUTOJJOB M KOPHEIUTOIOB AUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHHH, repbapuii «CenbcKOX03I1HCTBEHHBIE PACTEHUS .

JlabopaTopHble M NpaKTHYECKHe PA0OThI:

Okckypensi « OCHOBHBIE METO/IBI U IOCTHIKEHUSI CENEKIIUH PACTEHUH 1 KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO (hepMYy, COPTOUCTIBITATENbHBIN Y4acTOK, B
TEIUTMYHOE XO35HCTBO, JIAO0PATOPHIO arpOYHHBEPCUTETA WIIM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. DBoJronuoHHasi OMosI0rHs.

[TpeamnochUIKY BO3HUKHOBEHHS BOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TCOpUs M €€ MeCTO B OHOJOruy. BiusiHie 3BOIIOIMOHHON TEOpUU HA Pa3BUTHE OHONIOTHU H
JpyIruX HayK.

CBuzieTenbCcTBA  JBOMIONMHU.  [laJ€OHTONOrMUECKHE: TMOCIIEA0BATENILHOCTh  MOSIBJICHUS] BHJOB B  ITaJCOHTOJIOTHYECKOH JIETONHCH, TepexOoqHble  (OpMBI.
Buoreorpaduueckue: cxoncTBo 1 paznuune GpayH u (Giaop MaTepruKoB 1 OCTPOBOB.

OMmOpuonornueckue: CXo0ACTBa U Pa3Indus SMOPHOHOB Pa3HBIX BHIOB IMO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJOTHYHBIC, PYIUMEHTapHbIE
OpTaHbl, AaTABU3MbL. MOJIEKYIIpHO-OMOXIMUYECKHUE: CXOACTBO MEXaHU3MOB HACIECACTBEHHOCTH H OCHOBHBIX METa0OIMYECKUX ITyTel Y BCEX OPraHU3MOB.

OBomronnonHas Teopus Y. JlapBuna. IIpeanocsiiky BO3HUKHOBEHUS JapBUHHU3MA. JIBIDKYILME CHIIbI 3BOJIOLMHU BUIOB IO JlapBUHY (M30BITOYHOE Pa3MHOXKEHHE IPU
OrpaHMYEHHOCTH PECYpPCOB, HeolpeneaéHHas H3MEHINBOCTh, 00ph0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBII 0TOOD).

CunTternueckas Teopus 3omonnu (CTD) u e€ oCHOBHBIEC TIOTOKEHHS.

Muxpossomonus. [omynsanus kak eJUHULAa BUAA U SBOJIFOLHN.

JBrxymue cuiibl ((hakTopbl) SBOJIIOLUH BUIOB B IpHpoie. MyTalMOHHBIN Ipoece 1 KOMOMHATUBHAS H3MEHYUBOCT. [1omynanoHHbIe BOIHBI M Apeiid reHoB. M3omsmms
U MHUTpalusl.

EcrectBeHHbIi 0TOOp — HanpaBIsOMKi (hakTop 3BOIOIMH. DOPMBI €CTECTBEHHOT'O 0TOOpA.

IIprcnoco6eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Botouu. [Ipumeps! nprcnocodnennii y oprann3MoB. ApoMopdo3s! 1 Ao aNTaIuu.

Bun u Bunoobpazosanue. Kpurepun Buia. OcHoBHBIE (OPMBI BUI000pa30BaHus: reorpa)uueckoe, SKOIOTHYECKOE.

MakposBomorus. ©opMbl SBOIONNH: (HHIETHIECKasl, TUBEPreHTHAs, KOHBEpPreHTHas, apajuieiabHas. HeoOpaTuMOCTh 9BOIOLHUH.

[IponcxoxneHne OT HeclIeMAIN3NPOBAHHbIX NPpeaKoB. IIporpeccupyromas cnenuani3anys. ATanTHBHAS PaJHaIys.

JdemoncTpauun:

Hoptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapeusr, B. O. Kosanesckuii, K. M. Bap, D. I'ekkens, @. Mromep, A. H. Ceeprios.

Tabnump! 1 cxemsl: «Pa3BuTHe OpPraHUYECKOro MHpa Ha 3emiie», «3apOobIy MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopmMbl O0pHOBI 3a CyIIECTBOBAHHEY,
«EcrectBennsiii orO0p», «MHOroobpasue copToB pacTeHuin», «MHoOroodpaszue mopoj >KUBOTHBIX», «[lomymsmmmy», «MyTaroHHas H3MEHYHUBOCTEY, «ApOMOpPGO3BD),



«Mnnoamanramymy, «OOmas nereHepamus», «JBmwxymme cuinsl sBomonum», «Kapra-cxema mapmpyra myremectBusi Y. Jlapeuna», «boppba 3a cymiecTBoBaHHE»,
«IIpucnocobeHHOCTH OpraHu3MoBY, «I eorpadudeckoe BH1000pa3oBaHue», « IKOIOTHIECKOE BUI000pa30BaHHEY.

OOopynoBaHue: KOIJIEKINS HACEKOMBIX C Pa3IMYHBIMK THUITAMH OKPACKH, HA0Op TUIOZOB U CeMsH, KOeKIus «IIpuMephl 3aIUTHBIX IPUCIOCOOIEHNH Y JKUBOTHBIXY,
Mozieb «OCHOBHBIE HAIIPABIICHUSI IBOTIONUNY», 00bEMHAsT MosieNb « CTpOEHHE TOJIOBHOTO MO3Ta IT03BOHOYHBIXY.

Buoreorpaduueckas kapra mupa, Koyurekims «DopMbl COXpaHHOCTH MCKOIMAeMbIX JKUBOTHBIX U PACTEHMI», MOJIENb anmuiukamus «Ilepekpéct XxpoMocom», BIasKHbIE
npenapatsl «Pa3BuTre HaceKoMOroy, «Pa3BuTHE JIATYIIKI», MUKporipenapar «/Ipo3oduia» (HopMa, MyTanuu (GOpMBI KPHUIBEB U OKPACKH TEa).

JlabopaTopHble M IpaKTHYeCKHe PAdOThI:

Jlabopatopnast pabota Ne 1. «CpaBHeHHE BUIOB 11O MOP(OIOrHIECKOMY KPUTEPHIO».

JlaGoparophast pabora Ne 2. «Onncanue NpucIioco0IEHHOCTH OpraHu3Ma U €€ OTHOCHTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U pa3BUTHE KU3HU Ha 3emJie.

JloHay4yHbIE TIpE/CTaBIECHHUS O 3apOXICHWH >KM3HU. HaydHble TMrmore3bl BOSHUKHOBEHHUS KM3HM Ha 3emie: aOHoreHe3 M MaHCIepMusl. XHMHUUECKas SBONIOLMSL
AOUWOreHHbI CHHTE3 OpPraHMYEeCKUX BEIIECTB W3 HEOPraHHYECKHX. DKCIEPHMEHTANbHOE TOATBEP)KICHHE XUMHYECKOW 3BOMONMH. HayanmbpHble 3Tarbl OHOJIOrHYecKon
spomornn. ['unoreza PHK-mupa. ®opmupoBanie MeMOpaHHBIX CTPYKTYP M BO3HHKHOBEHHE TIPOTOKJIETKH. [lepBbie KiIeTKH 1 ux 3Boitorus. dopMupoBaHHEe OCHOBHBIX IPYIIT
JKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie o spaMm W nepuojaM. Karapxeil. Apxeiickas u npotepo3oiickas 3psl. Ilaneo3oiickas spa u e€ nepuoapl: KeMOPHHCKHHA, OPIIOBUKCKUH,
CUITYPUICKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIH, IEPMCKUI.

Mes3o3o0lickas 3pa U €€ epuoAbl: TPUACOBBIN, FOPCKUI, MEIOBOK.

Kaitno3oiickas 3pa u e€ nepuopl: MajaeoreHOBbIi, HEOTEHOBBIN, aHTPOIOT€HOBLIH.

XapakTepucTHKa KIMMaTa U TeOJOTHYECKHX TporeccoB. OCHOBHBIC ATaIbl ABOJIIOIUH PACTHTENLHOTO M KMBOTHOTO MHUpa. ApoMop(ho3bl y PacTeHUH U KHUBOTHBIX.
IosiBneHue, pacuBeT U BBIMUPAHHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak OTpaskeHue 3BOMIOLUH. OCHOBHBIE CUCTEMATHIECKHE IPYIIIbI OPraHU3MOB.

OBomronus yenoBeka. AHTPONOJIOTHs Kak Hayka. Pa3BuTue mpencraBieHUH O IPOMCXOXKJICHUHU 4yeloBeka. MeToasl u3ydeHus aHtpornoreHesa. CxoacTBa U pazinudus
YeJI0BeKa U JKUBOTHBIX. CHCTEMAaTHUECKOE MON0KEHHE YENIOBEKa.

JBmxymue cuibl ((hakTopsl) aHTpororeHesa. HacieacTBeHHAs H3MEHUYMBOCTh U €CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIH 00pa3 KHU3HH, H3TOTOBIECHHE OPYIUH Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTAaAUU W BETBU SBOIIOLUH YeNOBEKa: aBCcTpajonuTekd, YemoBek ymenbiii, YemoBek mpsamoxomsmuii, UemoBek HeaHIepTalbCKuil, UenoBeK pa3yMHBIH.
Haxonku nckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHMS, 00J1aCTh PacCpOCTPaHEeHHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 XKHU3HH, OpYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOIBIIKE pachl: €BPOIEOUIHAS (eBpa3HiicKas), HErpo-aBCTPANOnIHAs (IKBATOpUANIbHAS), MOHTOJIOUIHAS (A3UATCKO-aMEPHUKAHCKas).
YepTs! IpUCIIOCOOICHHOCTH MPEICTABUTEIEH YEIOBEUECKUX PAC K YCIOBHAM CYIIECTBOBAaHMA. EMMHCTBO YenoBeueckux pac. Kputnka pacusma.

JdemoncTpaumn:

Hoptpersr: @. Penn, JI. Tlactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. lapsus.

Tabmuner u cxemsl: «Bo3ankHOBeHne COMHEYHOM cHCTeMBD», «Pa3BuTie opranmyeckoro mupay, «PacturensHas kinetkay, « KuBoTHas kierkay, «[Ipokaproruaeckas
KieTka», «CoBpeMEHHash CHCTeMa OpPraHHYeCcKOTo MHupa», «CpaBHEHHE aHATOMHUYECKHX HYEpT CTPOCHHUS YelOBEKa M UeIOBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MecTa
TTAJICOHTOJIOTMIECKNX HAXOMOK MPEKOB COBPEMEHHOT'0 YelloBeKay, «JpeBHelmme mronm», «/Ipesrue moany, «IlepBeie coBpeMeHHBbIE oA, «YemoBedeckne pacen».

ObopynoBanne: Mmyspku «[IporcxoxaeHue demoBekay (OIOCTHI aBCTPANIONUTEKA, MUTEKAaHTPOIIa, HeaHAepTalblla, KPOMAHBOHIIA), CICTIKA UITH N300payKEeHNST KaMEHHBIX
Opyauii IEpBOOBITHOIO YeTIOBeKa (KaMHHU-YOIIIeps, pyOuia, CKkpediia), reoXpoHOoIornuecKas Tabania, KomieKnust «PopMbl COXpaHHOCTH MCKOTIAEMbIX XKMBOTHBIX M PACTCHUID.

JlaGopaTopHble M MPpaKTU4YeCKHE PA0OTHI:



[Ipakriueckas padora Ne 1. «M3ydeHne UCKOMAEMBIX OCTATKOB PACTEHHIA M JKUBOTHBIX B KOJUICKIIHSIX).

DKcKypceust «IBOJIONHS OPraHUYECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HaYIHbIH WITN KpaeBeadecKnil My3el).

Tema 3. OpranuszMsbl U OKpyKaIAs cpeaa.

OKONOrus Kak HayKka. 3a7auy U pa3/enbl 9KOJIOTHH. MeToIbl 3KOJIOrMYECKUX UCCIEN0BaHUN. DKOJIOrMYECKOe MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOMTaHMsT OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/1yIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHASI.

Oxonorudeckue (akropel. Kimaccudukanus skomorndeckux (akTopoB: aOMOTHYECKHe, OMOTHYECKHE W aHTpONoreHHble. [lelicTBHe 3KoNOrMYeckux (hakTopoB Ha
OpTraHU3MBI.

Abunornueckre (akTopbl: CBET, TeMIleparypa, BiaxHOcTh. Dotomneprommsm. [IprcnocobiaeHuss opraHu3MoB K JISWCTBHIO aOHOTHUECKHX (hakTopoB. buomormueckue
PHUTMBL.

Bruornueckne dakropel. Buapl OnOTHUECKMX B3aUMOJEWCTBHI: KOHKYPEHIMS, XWIIHMYECTBO, cMMOMO03 M ero ¢opmbl. IlapasuTusm, Koorepanus, MyTyaslnu3M,
KOMMeEHCaJIN3M (KBapTUPAHCTBO, HaXJIEOHUUYECTBO). AMEHCAIN3M, HEUTpaiu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBHUI sl CYIIECTBOBAHHUSI OPraHU3MOB B IPHUPOIHBIX
coo01IIecTBax.

DKOJIOrMYeCKUe XapaKTepUCTHKU Moy sinud. OCHOBHBIE MOKa3aTeNnH IMOMYJISIUN: YUCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, HPHPOCT, MUIPAIHSL.
JlMHamMuKa YMCICHHOCTHY TOMYJISIIMN U €€ PEryIIsIys.

JemoncTpanum:

[Moptpersi: A. I'ym6onbar, K. ®. Pynbe, D. 'ekkens.

Tabnuup! u cxembl: kapra «[Ipupoanbie 30HbI 3emiam», «Cpeabl oOMTaHus OpraHu3MoBy, «Dotonepuonusmy», «llomynsaimn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
Homynsuy HQY30puu-Tyhenbkuy», «[Iuiessie menm.

JlabopaTopHble M NPaKTHYECKHEe PAdOTHI:

JlaGopatophast pabora Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHHUH U3 Pa3HbIX MECT OOUTAHUS.

JlaGopartopHas padora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YSPEHKOB KOJIEYCa».

[pakruueckas padora Ne 2. «[Toacyér MIOTHOCTH MOMYJISIIMN pa3HbIX BUIIOB PACTEHUID.

Tema 4. Coo01ecTBa 1 3K010rHYeCKHe CHCTEMBI.

Coo0r11ecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO03a: BUIOBAsI, TPOCTpAaHCTBeHHAs, Tpoduueckas (nuiiesast). Buabi-nomunanTel. CBS3u B OUOIIEHO3E.

Okonoruyeckre cucreMsl (3kocucremsbl). Ilonstne o0 skocucteme um OuoreorneHose. DYHKIMOHAJIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: HPOMYLEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTB U MOTOK SHEPTUHU B 9KocHcTeMe. Tpodudeckue (UIeBbie) ypoBHH SKocHcTeMBl. [nmessle nenu u ceTd. OCHOBHBIE [TOKa3aTeNIN 3KOCUCTEMBIL:
Ouomacca, MpOAYKIUs. DKOIOTHISCKHE MMPaMUABL: TIPOIYKIHH, YUCICHHOCTH, OMoMacchl. CBOMCTBA SKOCHCTEM: YCTOHYMBOCTD, caMOperyisinus, pa3Butue. CyKueccus.

[TpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP B PeK. DKOCHCTEMa XBOHHOIO WIIM MIMPOKOIMCTBEHHOI'O JIeca.

AHTPOTIOT€HHBIE SKOCHCTEMBI. ATPO’KOCUCTEMEBL. Y pO0o3KocHcTeMbl. bruonornieckoe 1 X03sHCTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak pakrop ycToitunBocTr 3kocucteM. CoxpaHeHHe OHOIOrHYeCKOro pasHoo0pasus Ha 3emMIie.

Yuenune B. U. Bepraackoro o 6uocdepe. ['panuiipl, coctaB u crpykrypa ouocdepsl. JKuboe BemiectBo u ero (yHkiuu. OcobeHHOCTH Onocdepbl Kak riobaibHOM
9KOCHCTeMEI. J[nHaMudeckoe paBHOBecHE U oOpaTHas CBsI3b B Onuocdepe.

KpyroBopotsI BeliecTB M GHOr€OXUMHIECKUE IIUKITBI JIEMEHTOB (yriepoa, a30Ta). 30HaJIbHOCTh Ouochepbl. OCHOBHBIE OHOMBI CYIIIH.

UenoseuecTBO B Omocdepe 3emin. AHTPOIOreHHbIE H3MeHeHuUs B Onocdepe. [ modanpHbIe SKOTOTHIECKHE TTPOOIEMEI.

CocymiecTBoBaHHE PUPOAEI U YenoBedecTBa. CoxpaHeHne OMopa3Ho00pas3ws Kak OCHOBA YCTOHUNBOCTH Orocdeprl. OCHOBA PallOHANIBHOTO YIPABICHUS IPUPOIHBIMHU
pecypcaMu M MX UCIIONIb30BaHUE. JJOCTIDKEHNsI OMOIOTHH B OXpaHa IPHPOJIBL.

JdemoncTpauun:



Ioptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.
Tabnump! n cxemsl: «[Tumesbie nemm», «broneHo3: cocTaB U CTpyKTypay, «IIpuponHsie coobmecTBay, «Llenu muTanusy», «Komorndeckas nupamuaay, «brnocdepa u

YeJ0BeK», «IDKOCHCTEMa MIMPOKOJIMCTBEHHOIO Jeca», «JDKOocucTeMa XBOWHOro Jiecay, «buomeHo3 Bomoémay, «ArponeHo3», «IIpiuMepHbIe aHTpOIIOreHHbIe BO3EHCTBHS Ha
NIpUpOaY», « BaykHEHIITe NCTOUHUKHY 3arps3HEHNS BO3/IyXa M TPYHTOBBIX Boa», «IlouBa — BaskHelIas cocTaBisitomas Onocdeps», «PaxTopsl Aerpanayy nouBy, «[lapHUKOBBINH
s derr», «PakTopsl paAnoaKTHBHOIO 3arps3HeHns: ouocdeps», «O0mas crpykrypa duochepsi», «Pacnpocrpanenne xu3Hu B ouocdepe», «O30HOBBIN dKpaH OMOChEpbI»,

«Kpyrosopor yriepona B 6uocepey, «Kpyropopot a3ora B pHPOIL».
O6GopyoBanue: Mojenb-anminkanus «TUnuuHble OHOICHO3bD», Trepbapuii «PacTuTenbHbIE COOOIIECTBAY, KOTeKimH «buomeHos», «Bpemurenu BakHEHIINX

CEITbCKOXO35ICTBEHHBIX KYJIBTYp», TepOapiy M KOJUIEKIMH PACTEHHH W >KUBOTHBIX, MPUHAUISKAIINE K Pa3HBIM JKOJIIOTHYECKUM TIpYyIIaM OIHOro Bujaa, KpacHas kuura
Poccuiickoii deneparyn, n300paxeHHs OXpaHsIEMbIX BUIOB PACTEHHH M )KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMEI T10 BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHET'O OBIIET'O OEPA3OBAHUA

Cormacro @T'OC COO, ycraHaBiauBalOTCS TpeOOBaHMS K pe3ylbTaTaM OCBOCHHS OOYYaIOMIMMIKCS IMPOrpaMM CpEIHETro OOIero oOpa3oBaHMs: JIMYHOCTHBIM,
MeTarpeIMETHBIM 1 IPEIMETHBIM.

JJMYHOCTHBIE PE3YJIbTATHI

B cTpyKType THUHOCTHBIX Pe3yIbTaTOB OCBOSHHS ITpeaAMeTa « BHOIOTHs» BBIIEIEHBI CIIEAYIOIIIE COCTABIIIOIINE: OCO3HAHUE 00YYarOIMMUCS POCCHICKOM IPpaXTaHCKOH
WICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHIO, CaMOCTOSTEILHOCTH W CaMOOIPENIEIECHHI0, HaJIWYNe MOTHBALMH K OOYYEHUIO OMOJIOrHH, IeJICHANpaBlICHHOE pa3BUTHE
BHYTPEHHUX YOEXKIEHNH JMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH U MCTOPHYECKUX TPAJAUINI Pa3BUTHUsI OMOIOrMYECKOr0 3HAHMUS, TOTOBHOCTh U CIOCOOHOCTh 00YyYatoNInXcst
PYKOBOJICTBOBATbCSl B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAMH, TNPHCYIHIMMH CHUCTEME OHOJIOTHYECKOrO0 O00pa30BaHUs, HAJMYUE SKOJIOTHYECKOro
MIPaBOCO3HAHMSI, CIOCOOHOCTH CTaBHUTh LIENIU U CTPOUTH JKU3HEHHBIC TUIAHbI.

JInyHOCTHBIE pPe3yabTaThl OCBOCHUS NpeaMeTa «bruonorus» KocTUraroTcst B €JMHCTBE Y4e0HOH M BOCITUTATEIbHON JIESTEIBHOCTH B COOTBETCTBUH C TPaIUIIMOHHBIMH
POCCHICKMMH COLMOKYJIBTYPHBIMH, HCTOPHYECKUMH U JYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSMH, NPUHATHIMH B OOIIECTBE MPaBUJIAMH M HOPMaMH MOBEACHHS U CITIOCOOCTBYIOT
InpomneccaM CaMOIIO3HaHWs, CAMOBOCIIUTAHUA U CaMOpPa3BUTUA, pa3BUTHUA BHyTpCHHCﬁ TMO3UINHA JIMYHOCTH, IAaTPUOTHU3MA, YBAXKCHUS K 3aKOHY U ITPABONOPAAKY, YEJIOBEKY Tpyada
U CTapuieMy MOKOJIEHUIO, B3aHMHOTO YBaXKEHUsI, OEPEKHOr0 OTHOLICHUsI K KYJIbTYPHOMY HACIIGAMIO M TPaIMIHUsIM MHOTOHAIMOHaJIbHOrO Hapoaa Poccuiickoit denepanum,
IIPUPOJIE U OKPYXKAIOLIEHN Cpeae.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHHUS ydeOHOro mnpenmera «bHOJOTHS» JOIKHBI OTpPaXKaTh TOTOBHOCTH M CHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH NO3WIMEH JMYHOCTH, CHCTEMON LEHHOCTHBIX OpPHEHTAILMH, TO3UTHUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOIIMX TPaIUIHAOHHBIM
LEHHOCTSIM POCCUICKOr0o 00LIeCTBA, PACIIMPEHUE )KU3HEHHOTO OIIbITa U OIBITA JEATENFHOCTH B IPOLIECCE Pealn3alii OCHOBHBIX HAIIPABJICHUH BOCIIUTATEILHOM 1eATeIbHOCTH,
B TOM YHCJIE€ B YaCTH:

1) rpasxkaaHCcKoOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH I'PAXKIAHCKON MTOULMN 00yJaIOIIETOCs KaK aKTHBHOT'O M OTBETCTBEHHOT'O WIEHa POCCHHCKOro 00IIecTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB M 003aHHOCTEH, YBayKCHHE 3aKOHA U IIPaBOINOPSAKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH NEATEIBHOCTH MPH CO3JAHUH YYeOHBIX MPOEKTOB, PEICHHH YYEOHBIX M ITO3HABATEIBHBIX 3a]1a4, BBIIOIHEHUN OHOIOrNYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTD ONPENeNATh COOCTBEHHYIO IO3ULIMIO 10 OTHOIIEHHIO K SIBJICHHAM COBPEMEHHOU JKH3HHU U OOBSCHATH €€;

YMEHHE YUYHUTHIBATH B CBOMX JACHCTBUAX HEOOXOIMMOCTh KOHCTPYKTMBHOI'O B3aHMMOJACHCTBHUS JIONEH C Pa3sHBIMH YOEXKICHHSMH, KYJIbTYPHBIMH LEHHOCTSMU H
COLIMAJIBHBIM ITOJIOXKEHUEM;

TOTOBHOCTh K COTPYZHHUYECTBY B IPOLIECCE COBMECTHOI'O BBITIOIHEHUS YIEOHBIX, TO3HABATENBHBIX U MCCIEI0BATENbCKUX 3a/1a4, yBAXKUTEIBHOI'O OTHOILEHNS K MHEHUIO
OIIIIOHEHTOB IPH O0CYKJIEHNH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COACPKaHNU;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM ESATENBHOCTH;

2) NaTpPHOTHYECKOro BOCIINTAHMS:

¢(hOpMHUPOBAHHOCTE POCCHICKOH TpaskIaHCKOH HACHTUYHOCTH, TATPHOTH3MA, YBAKEHHS K CBOEMY HapO.ly, 9yBCTBA OTBETCTBEHHOCTH Tepel POmHOM, TOp0CTH 32 CBOH
Kpai, cBOr0 PoaiiHy, CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSILIEE MHOTOHALMOHAIBHOI0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MIPUPOAHOMY HACIEIUIO M IAMSATHHKAM IIPUPOABL, JOCTHXEHHAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHONIOTUSX, TPYAE;



CHOCOOHOCTH OICHMBATDH BKJIA/I POCCUIICKMX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH, TOHUMAaHHS 3HAYCHUs] OMOJIOTUH B ITO3HAHWU 3aKOHOB IIPUPOJIBI, B )KU3HH
YeJI0BeKa U COBPEMEHHOT'0 O0IIECTBa;

nyeitHas yoexJEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro CyAb0Yy;

3) 1yXOBHO-HPABCTBEHHOr0 BOCIIUTAHUS:

OCO3HaHHE TyXOBHBIX [IEHHOCTEH POCCHICKOr0 HAapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS, ITUUECKOTO TTOBEACHUS;

CHOCOOHOCTH OLIEHUBATH CUTYALMIO U IPUHUMATH OCO3HAHHBIE PELICHHSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIA/Ia B IIOCTPOECHHE YCTOMYMBOTO OYyIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM POAMTENSIM, CO3[JAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO NPHHATHS IEHHOCTEH CEMEHHOW XKM3HU B COOTBETCTBUU C TPAIMIHSIMU
HapojioB Poccum;

4) 3cTeTUYECKOr0 BOCIIUTAHMS

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIIOYast 3CTETHKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHH;

MMOHMMaHHe SMOLMOHAIILHOT'O BO3/ICHCTBHSI )KUBOW TMPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTBH K CAMOBBIP2)KEHHUIO B Pa3HBIX BU/IaX UCKYCCTBA, CTPEMIICHHE MPOSIBIISITh KAYECTBA TBOPUECKON JIMUHOCTH;

5) puznueckoro BocnuTanus, popMUPOBaHHS KYJbTYPbI 310POBbSI H IMOLHOHAIBLHOI0 OJIATOTIOTYYM ST

MOHUMAHHUE U PeaM3alusl 3I0POBOr0 U 0E30MacHOro 00pasa KU3HHU (3I0POBOC MUTAHUE, COOMIOACHHE THTMEHUYECKUX MPABUII U HOPM, COAlaHCHPOBAHHBIA PEKUM
3aHATHH M OT/ABIXa, peryisipHas (u3uueckas aKTHBHOCTH), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (DM3UUECKOMY M MCHXHYECKOMY
3JI0pPOBbIO;

INOHUMAaHHE NEHHOCTU MPaBWJI UHAUBUAYAJIbHOI'O Y KOJUIEKTUBHOI'O 0e30IacHoro TMOBEACHUSA B CUTYyallUsX, YIPOXKAIOIINX 3J0POBbIO U XKU3HU J'[IO}ICI‘/II;

0CO3HaHHE TOCIIEICTBUN U HENPHUSITUSI BPEIHBIX PUBBIUEK (YIIOTPEOJICHHUS aJIKOT0JIsl, HAPKOTHKOB, KypPEeHHS);

6) TPy10BOr0 BOCIIMTAHMA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE [IEHHOCTH MacTepCTBa, TPYAOIo0ue;

TOTOBHOCTh K aKTHBHOM JIEATEILHOCTH TEXHOJIIOIMYECKOH M COIMAIbHON HAMPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUNIAHUPOBATh U CAMOCTOSITENBHO BBIIOIHSITH
TaKyIo JAESTEIbHOCTD;

MHTEPEC K Pa3NU4YHBIM cdepaM MpopecCHOHATBHON AESITEIbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oymylueil mpodeccuu W pearn3oBbIBATH COOCTBEHHBIE
JKH3HEHHBIE TJIaHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHHUIO HA TIPOTSHKEHUH BCEeH YKU3HHU;

7) 3K0JI0r14€eCKOro BOCIIUTAHUSI:

9KOJIOTMYECKH [[eNIECO00pPa3HOe OTHOIIEHHUE K MPUPOJIC KAK UCTOUHHKY JKU3HH Ha 3eMiie, OCHOBE €€ CYIECTBOBAHHS;

TMIOBBILIICHUE YPOBHS IKOJIOTUUECKON KYIBTYpPhI: MPUOOPETEHHE OMbITA TUIAHMPOBAHMUS TOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCIIEACTBHIA JJIsl OKPYIKAIOIIEH Cpe/Ibl;

0CO3HaHHE TII00ANTBHOI0 XapakTepa SKOIOTHYECKUX MPOOIIEM U ITyTeil UX pelieHus;

CMOCOOHOCTD MCIIOIb30BaTh MPUOOPETAEMbIC MTPU U3YUECHUN OMONOTUH 3HAHUS U YMEHHUS [IPU PEIICHUU TPOOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM ITPHPOAOIOIH30BAHHEM
(coburoienue mpaBuil MIOBEJICHUSI B IPUPO/IC, HAITPABJICHHBIX Ha COXPAHEHHUE PABHOBECHS B IKOCUCTEMAX, OXPaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTHBHOE HEMpUsTUE NCHUCTBUI, MPHUHOCAIINX BPEA OKPYXKAMOIIEH MPHUPOIHON Cpele, YMEHHE MPOrHO3HMPOBATh HEOJIArOMPUATHBIC KOIOTHYECKUE MOCICICTBUS
MpEANPUHUMAEMBIX ACHCTBUI U NPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOrO KOJIOTUUECKOTO MBINUICHHUS, IKOJIOIMIECKOW KYAbTYPhI, ONBITA EITSILHOCTH KOJIOTHUSCKOM HATIPABICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS UMH
B MO3HABATENILHOM, KOMMYHHKATHBHOW U COLUATHHOM MPAKTHKE, TOTOBHOCTU K YYACTHIO B ITPAKTUYECKOMN JEATENLHOCTH 3KOIOMMIECKON HAMPABICHHOCTH;



8) neHHOCTH HAYYHOrO MO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH M OOIIECTBEHHOH IPAaKTUKH, OCHOBAHHOTO Ha JIHAJIOTE KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYIBTYPHOM MHPE;

COBEPIIEHCTBOBAHHE S3BIKOBON M UNTATENBCKOM KYJIBTYPBI KaK CPE/ICTBA B3aUMOJICHCTBHS MEXTy JIFOAbMH M TIO3HAHUS MUPA;

MIOHMUMaHHe ClenU(pUKH OHOJIOTMH KaK HayKH, OCO3HaHHs €€ pony B OPMHUPOBAHUM PALMOHAIBHOI'O HAYYHOT'O MBIIIJICHUSI, CO3/IaHHUH 1€ 0OCTHOTO TPEICTABICHHS 00
OKpYXarolleM MHpPE KaK O €JMHCTBE IPUPO/IBL, YEIOBEKa U 00IIecTBa, B MO3ZHAHUH ITPUPOTHBIX 3aKOHOMEPHOCTEH 1 pEIICHNH MPOOJIEM COXpaHEHH S IIPHUPOIHOTO PaBHOBECHS,;

yOSKAEHHOCT, B 3HAYMMOCTH OHOJIOTHHM JUIS COBPEMEHHOM LMBWIM3AIMHK: OOECIEUeHHs] HOBOTO YPOBHSI Pa3BUTHS MEAWIMHBI, CO3JaHHE IEPCIEKTUBHBIX
OMOTEXHOJIOTH, CTIOCOOHBIX PelIaTh PeCypCHbIE TPOOJIEMBI pa3BUTHS YEJIOBEUECTBA, TIOMCKA ITyTEl BBIX0/1a U3 TJI00aTBHBIX AKOJIOTMYECKUX TPOOIIeM U oOecTieueHHs epexoia
K YCTOHYMBOMY pa3BUTHIO, PallMOHAJILHOMY UCIIOJIb30BAHHIO MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHU OHONOrMYECKMX 3HAHUI B LENSAX IMOBBIIICHUS OOLIEH KYNBTYPHI, €CTECTBEHHO-HAYYHOW I'DAaMOTHOCTH, KaK COCTABHOHM 4YacTh
(YHKIIMOHATBHON IPaMOTHOCTH 00y4aronuxcs, JOPMUPYEMOI IPU U3YU4E€HUN OUOIOTUH;

MOHMMaHHE CYIIHOCTH METOJOB TO3HAHUs, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJNB30BAaTh IMOJydaeMble 3HAHUS Ul aHajdu3a U OOBSCHEHHS
SIBIICHUI OKPYXXaroLIero MUpa U MPOUCXOISIINX B HEM W3MEHEHHH, YMEHHE JielaTh 000CHOBaHHbIE 3aKIIIOYEHHS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIENbI0
TIOJTYYEHHsI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENILHO UCITONIb30BaTh OMOIOTMYECKHE 3HAHUS JUIsl PEIICHUsI POOJIEM B PEATbHBIX )KU3HEHHBIX CHTYAIIUSIX;

0CO3HaHHE IICHHOCTH HaYYHOH JESTeIbHOCTH, TOTOBHOCTh OCYILIECTBIISTh IPOSKTHYIO U HCCIIE0BATENBCKYIO JIEITEIbHOCTh UHMBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHUIO, K aKTHBHOMY MOJTYYEHHIO HOBBIX 3HAHHH M0 OMOJIOTHU B COOTBETCTBHH C KM3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeqMeTHble pe3yJabTaThl OCBOGHHUS ydeOHoOro mnpeaMera «buonorus;y BKIIOYAIOT: 3HAUYMMbIE Uit (DOPMHPOBAHUS MHUPOBO33PEHHS OOYYAIOLIMXCS
MEXMCIMIUIMHAPHBIE (MEXKIIPEJMETHbIC) O0IEHAYYHbBIE MOHSITHS, OTPAXKAIOIHME 1IEJIOCTHOCTh HAYYHOM KapTHHBI MHPA U CHEUU(PHUKY METOIOB MO3HAHUS, UCIIOIB3YEMbIX B
€CTECTBEHHBIX HayKax (BEIECTBO, YJHEPIHs, SBJICHHE, POLIECC, CHCTeMa, HAyYHbIH ()aKT, MPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUsl, UCCIE0BaHNe, HAOIIO/ICHNE,
W3MEpEeHne, SKCIIEPUMEHT U JIPYTUX), yYHUBEpCAIbHbIE Y4eOHble JelcTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIE, PETYISTHBHBIC), OOecreduBaronue (OpMHUpPOBaHHE
(YHKIIMOHANBHOW T'PaMOTHOCTH W COLMAIBHOM KOMIIETEHIIMH OOy4arolMXcs, CIOCOOHOCTh OOYyYalolMXCsS HCIIONB30BaTh OCBOCHHBIC MEXIUCHUILIMHAPHEIE,
MHPOBO33pEHUECKHE 3HAHUSI U YHUBEpPCAIbHbIE YdeOHbIe ACHCTBUS B IO3HABATENILHOW M COI[MATILHON TPAKTHKE.

MeranpeaMeTHble pe3yJIbTaThl OCBOSHHUS IIPOIPAMMBI CPETHEr0 O0IIEro 00pa3oBaHus TOMKHBI OTPaXkKaTh:

OBJiajleHre YHUBEPCATbHBIMH Y4eOHBIMHU N03HABATEIbHBIMH JIEHCTBUSMU:

1) 6a30BBIe JIOrHYeCKHE TeliCTBU:

CaMOCTOSATENBHO (DOPMYIIMPOBAThH U AKTYaIM3UPOBATh MPOOIIEMY, PACCMATPUBATE €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPH OCBOCHUM 3HAHMW MNPUEMBI JIOTMYECKOrO MBIIUICHHS (aHajiu3a, CHHTe3a, CpaBHEHHs, Kiaccudukaiuy, o00OIEHHUs), pPaCKPBIBATH CMBICI
OUOIOrMYECKUX TOHATHH (BBLIEIATh UX XapaKTEPHbBIC MPU3HAKH, YCTAHABIMBAThH CBSI3H C IPYTUMH MOHITUSMHU);

OIIPEJICIIATH 1IENU JACITEIBHOCTH, 3a/1aBasi MApaMeTPhl U KPUTEPHU MX TOCTHIKEHHUSI, COOTHOCUTh PE3YJIbTATHI JACITEIBHOCTH C MIOCTABICHHBIMH IEIISMHE;

HCIIOJIb30BaTh OMOIOrMYECKUE MOHSITHS JUIsl O0bSCHEHHS (H)aKTOB U SIBIICHUI KHUBOWH PUPOJIBI;



CTPOUTDH JIOTMYECKHE pPacCyXAEHHS (MHAYKTUBHBIC, NEIYKTHBHBIC, [0 aHAJOTHH), BBIBISTH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PacCMaTpPUBAEMBIX SBJIICHUSX,
(OpMyIHpOBaTH BEIBOJIBI U 3aKJIIOUCHUS;

TIPUMEHATH CXEMHO-MO/ICNIBHBIE CPE/ICTBA IS IIPE/ICTABIICHHS CYLIECTBEHHBIX CBSI3€H M OTHOIIEHHH B M3y4aeMBIX OMOJIOTMYECKHX OOBEKTaX, a TAKXKe IMPOTHBOPEUNH
Pa3HOro pojia, BEISIBJICHHBIX B Pa3JIMYHBIX MH)OPMAIIOHHBIX HCTOUYHHKAX;

pa3pabaThIBaTh IUIaH PEIICHNUS MPOOIEMBI C Y4ETOM aHAIN3a NMEIOIIUXCSI MATEPHAIBHBIX M HEeMaTepHaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B JICSTEIILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEISIM, OLICHUBATh PUCKH MOCIIEICTBUI IESITENbHOCTH;

KOOpPJIMHUPOBATH U BBIIONHATH pa0OTy B YCIIOBUSIX PEATBHOTO, BUPTYAIEHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHSI;

pa3BUBATh KPEaTUBHOE MBIIIJICHHE TIPH PELICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbIE HCCIEA0BATEILCKHE TEHCTBHS:

BJIQJIETh HABBIKAMH y4e€OHO-UCCIIE0BATENbCKON U MPOSKTHON NESTENbHOCTH, HABBIKAMU Pa3pelieHus Po0JIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIHHOMY
MIOMCKY METO/IOB PELICHUsI TPaKTHYECKUX 3a]1ad, MPUMEHEHHUIO Pa3InYHBIX METOJIOB TIO3HAHUS;

WCIIONIb30BaTh Pa3IMUHbBIE BUJIBI ACSTENBHOCTU 110 MOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETaliy, PeoOpa3oBaHUIO M IIPUMEHEHUIO B YYEOHBIX CHTYallMsiX, B TOM
YHCIIe TIPU CO3J[aHUH Y4EOHBIX M COIIHATBbHBIX TPOEKTOB;

(OopMHUPOBATH HAYYHBIH TUT MBILIUICHUS, BJaJIeTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMHU TOHATHAMH U METO/IaMHU;

CTaBUTh U (bOpMyJ'II/IpOBaTI) CO6CTB€HHI)I€ 3aJa4u B O6pa30BaTeHbHOﬁ ACATCIIBHOCTU U )KU3HECHHBIX CUTYyallUsIX;

BBIABJIATE MPUYMHHO-CIICACTBEHHBIC CBA3M W aKTYaJIM3UPOBATH 3adavdy, BBIABUIaTb TUIIOTE3Y eé peuIeHus, HaXOAUTb AprymMeHTBbl MJId AOKa3aTeIbCTBa CBOUX
YTBEPXKACHUM, 3a/1aBaTh [IapaMETPbl U KPUTEPUU PELLCHUS;

AHAJIM3UPOBATH MOJYYCHHBIC B XOA€ PEIICHUS 3alaul PE3YIIbTAaThbl, KDUTHUCCKHU OLICHUBATh UX JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHCHNUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LIeJICHAIPABICHHBIN TOUCK EPEHOCa CPEACTB U CHOCOOOB IEHCTBUS B IPO(ECCHOHANBHYIO CpeLy;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M IIPAKTHYECKYIO 00JIaCTH JKU3HEACATEIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX NIPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE HJEH, IIpeJIaraTh OpUIHHAIbHBIE IIOAXObI U PELICHHS, CTABUTh IPOOJIEMBI U 3a/1auH, IOIMYCKAIOIHE aJbTePHATHBHbIC PELICHHU 5.

3) pabGora ¢ nHpopmManueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(pOpMALNHU (TeKcTe yaeOHOro mocodusi, HayqHO-TOMYIISIPHON JIUTepaType, OHOIOrMYECKUX CIIOBAapsX U CIPaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax OaHHbBIX, B VHTepHeTe), aHaIW3UpOBaTh MHGOPMALMIO PA3IMYHBIX BUIOB M (OPM IIPEACTABICHUS, KPUTHYECKH OLEHUBATH €€ IOCTOBEPHOCTH M
HETPOTHBOPEUUBOCTD;

(OpMyITUPOBATh 3aMPOCH! U IPUMEHSTH Pa3IMYHbIE METOIBI IIPH MOKCKE U 0TOOpe OHooruyeckoi HH(popMaIyu, HeoOXOUMOM I BBIIOMHEHHS YUeOHBIX 3a1ad;

NPHOOPETATh OMBIT HCIOJIB30BaHU HHPOPMAITHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHil, COBEPILICHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOJIB30BAHMUS Pa3IMYHbIX TIONCKOBBIX
CHCTEM;

CaMOCTOSITENILHO BEIOUPATh ONTUMANBHYIO (DOPMY MpEICTaBICH s OMOIOrHIeCKON HH(POpMAIHHU (CXEMbI, TpaUKU, TUaArpaMMBbI, TAOJIHIIbI, PUCYHKH U JAPYTOe);

WCIIONB30BaTh HAayYHBIH SA3BIK B Ka4eCTBE CPEACTBa MpH paboTe ¢ OHOIOrHYecKoil MH(pOpMauel: MPUMEHITh XUMHYecKHe, GU3MYeCKHe U MaTeMaTHIeCKUe 3HAKH H
CHMBOJIBL, (POpMYJIbI, a00OpeBHaTypy, HOMEHKIATYpPY, HCIOJIB30BAaTh M MPEOOPa3OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HABBIKAMHU PACIIO3HABAHUS U 3aIIUTHI HHPOPMALNH, HHYOPMALMOHHON 0e30MaCHOCTH JIMYHOCTH.

OBiajieHNe YHUBEPCATbHBIMM KOMMYHHKATHBHBIMH JefCTBUAMM:

1) o01enue:



OCYIIECTBIISITH KOMMYHHUKAIINK BO BCeX chepax KHU3HM, aKTHBHO y4aCTBOBATh B TUAJIOTe WM AUCKYCCHU TI0 CYIIECTBY 00CYyXJaeMoi TeMbl (YMEHHE 33]1aBaTh BOIIPOCHI,
BBICKA3bIBATh CY)KJICHUSI OTHOCUTEIBHO BBITIOIHEHHMS TIPeIaraeMoil 3a1a4ur, yIUThIBaTh HHTEPECH U COTJIACOBAHHOCTD MO3UIMI IPYTUX YIaCTHUKOB AUAJIOTA WU JIUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHBIE CPENICTBA OOIICHNS, IOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(IMKTHBIX CUTYallHi, YMETh CMST4aTh
KOH(IMKTBI ¥ BECTHU TIEPETOBOPEI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOaMM OOIIEHHS M B3aWMOAEHCTBHUS, NMOHMMaTh HAMEPEHUs! NPYrHX JIFOJEH, MPOSBISATH YBAXHUTEIHLHOE OTHOIIEHHWE K COOECeTHHKY U B
KOpPpPEKTHOH (hopMe (pOpMYITHPOBATh CBOM BO3PAXKEHHST;

Pa3BEPHYTO U JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAS eI TeJIbHOCTD:

MOHMUMAaTh M HCIIONB30BaTh NPEUMYIIECTBA KOMAaHAHOH W WHIMBHAYaJbHOW pPaOOTHI NMpU pEIIeHHH OWOJIOTHYecKOoW NpOoOJEeMbI, 0OOCHOBHIBATH HEOOXOAMMOCTD
MIPUMEHEHHUS TPYIIIOBBIX (OpM B3aMMOJEHCTBUS MPH PElleHUH YyueOHOH 3a/1a4u;

BBIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JEHCTBHIA C YYETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH KaXK/I0T0 YjeHa KOJUIEKTHBA;

MIPUHUMATh LEJH COBMECTHOM NEATeTbHOCTH, OPraHU30BBIBATh U KOOPJMHUPOBATH NEWCTBHS MO €€ NOCTHXEHUIO: COCTABIISATh IUIAH JNEHCTBUIL, pacrpeaensTh poiu C
y4ETOM MHEHHI Y4aCTHUKOB, 00CYX/IaTh PE3YJIbTaThl COBMECTHOH PaOOTHI;

OLIEHMBATh Ka4€CTBO CBOET0O BKJIA/Ia M KQXKJIOr0 y4aCTHHKA KOMaH/Ibl B OOIINI Pe3yabTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaratb HOBBIC IMTPOCKTHI, OUCHUBATL UACH C ITO3UIMU HOBHU3HbI, OPUTUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYIIECTBJIATE MO3UTUBHOC CTPATETUYECKOC MOBEACHUC B PA3JIMYHBIX CUTYallUsX, MPOSABJIATE TBOPUECTBO U BOO6pa)KeHI/Ie, 6I>ITI> WHUIITUATHUBHBIM.

OBgJj1ajieHNe YHUBEPCATbHBIMH PErYJIATHBHBIMH I€HCTBUAMU:

1) camoopranuzanusi:

HCII0JIB30BaTh 6HOJ’IOFI/I'—I€CKI/I€ 3HaHUA I BBIABJIICHUA np06neM 1 UX pCIICHUSA B )KU3HCHHBIX U y‘le6HbIX CUTyaluAX;

BBIOMPATh Ha OCHOBE OMOJIOrMYECKUX 3HAHWH 1IJIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBHUSX U MOCTYIIKAX [0 OTHOLICHHUIO K )KUBOH IPUPOAE, CBOEMY 37I0POBBIO
U1 37I0POBBI0 OKPYKAIOIIHX;

CaMOCTOATENBHO OCYLIECTBIATh MO3HABATEIBHYIO HAESATENBHOCTh, BBIABIATH HPOONEMBI, CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTeNbHON
JeATEIIbHOCTH U )KU3HEHHBIX CUTYaIIUsAX;

CaMOCTOATENBHO COCTABIIATH IUIAH PEIIEHHS IPOOJIEMBI ¢ Y4ETOM HMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHHH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsM;

pacIIUpsATh paMKH y4eOHOro peaMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHHUI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBAaTh (DOPMUPOBAHUIO U IPOSBIICHUIO IIMPOKOW 3PYIHMLMM B Pa3HBIX OONACTAX 3HAHHMH, HOCTOSHHO IOBBIIATH CBOW 00pa30BATENBHBIA M KYJIbTYpPHBIH
YPOBEHb.

2) caMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYAIHsIM, BHOCUTb KOPPEKTHBBI B IEATENbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LIEIIM;

BJIaJICTh HABBIKAMH ITO3HABATEIbHON PE(PIEKCHN KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHI W MBICIMTEIBHBIX MIPOLECCOB, UX PE3YAbTATOB U OCHOBAHHUMH, HCIIOIB30BATh
npuéMbI peIeKCHH IS OIEHKH CHTYaIlNH, BEIOOpa BEPHOTO PEIICHNS;

YMETh OLIEHMBATH PUCKU M CBOEBPEMEHHO NMPUHUMATH PEIICHUS M0 UX CHIDKCHUIO,

MIPUHAMATh MOTHBBI U apTyMEHTHI APYTUX TPH aHAJIN3€E PE3YIbTATOB ACSITEIbHOCTH;

3) npuHATHE ceds U APYrUX:



MIPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apIyMEHTBHI APYIUX MPHU aHATIU3E PE3yIbTaTOB JESTEIbHOCTH;
TIPU3HABATh CBOE MPAaBO M IPaBO JIPYIHX HA OIIHOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATH MUP C MO3HIMHN IPYTOr0 YeJIOBEKa.

HNPEJMETHBIE PE3YJIbTATBI

[Ipenmernsie pe3ynbratel ocBoeHHs nporpamMbl COO 1o Ouonmorny Ha 6a30BOM ypOBHE BKIIIOYAIOT clienugryecKkue Ui yaeOHoro npeamera «buonornsy HaydHbIe
3HaHMs, YMEHUSI M CIIOCOOBI IEHCTBUH 110 OCBOCHUIO, HHTEPIIPETALMH U NIPEe0OPa30BaHUIO 3HAHWH, BUABI ISSITEILHOCTH T10 MOJTYYEHHIO HOBOTO 3HAHHS U IPUMEHEHHIO 3HAHUH
B Pa3IMYHBIX Y4EOHBIX CHTYaIMsX, a TAKXKE B PEAbHBIX KM3HEHHBIX CHTYaIMsX, CBSI3aHHBIX C Ouonorueld. B mporpaMme npenMeTHble pe3ysbTaThl MPEICTABIEHBI 10 ToAaM
o0yueHwUs.

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 10 Kiacce TOMKHBI OTPaXKATh:

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE U POJIU OUOJIOTHH B CUCTEME HayYHOT'0 3HaHHsI €CTECTBEHHBIX HAYK, B (QOPMHPOBAHNH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MHpa U Hay4HOI'0 MHPOBO33PEHUS], O BKIIaJIe POCCUIICKUX U 3apyOeHBIX YUEHBIX-OUONOroB B pa3BUTHE OMOJNIOrUH, (PYHKIMOHAIBHON IPAaMOTHOCTH YEJIOBEKa ISl PeLICHHSI
JKM3HEHHBIX 3a]1ay;

yYMEHHE PaCKpPBIBaTh CO/IEPKAHUE OMOJIOrMYECKUX TEPMUHOB M TIOHSATHI: )KNU3Hb, KJIIETKa, OPraHu3M, MeTa0oJIn3M (00OMEH BEIlleCTB U MpeBpallleHne SHEPTUH), TOME0CTa3
(camoperynsius), ypoOBHEBasi OpraHU3alMsl )KUBBIX CHCTEM, CAMOBOCIIPOM3BeIeHHE (PENPOYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JIaraTb OMOJIOrHYECKUE TEOPUH (KIIETOUHAsI, XPOMOCOMHAs!, MYTallIOHHAs, IEHTPaJIbHAs I0rMa MOJIEKYJISIpHOI Ononorun), 3akonsl (I'. Mennens, T. Moprana,
H. W. BaBunoBa) u yueHus (0 LieHTpax MHOroo0pasus U MPOUCXOXKIEHNs KylIbTYpHbIX pactenuii H. Y. BaBuioBa), onpenesnsTe rpaHHLbI UX IPUMEHUMOCTH K XKMBBIM CHCTEMaM;

yYMEHHE BJIAZIETh METOJAaMHM HAy4YHOrO IO3HAHUs B OMOJIOTMH: HAaONIOAEGHHE M OIMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUM, OpraHm3anys U IPOBEICHUE
OMOJIOTMYECKOT0 OIKCIIEPUMEHTA, BBIABI)KEHUE TUIIOTE3Bl, BBIABICHHE 3aBHCHMOCTH MEXAY HCCIEAYyEeMbIMH BEIMYMHAMH, OOBSCHEHHE IIOJNYYEHHBIX pE3yJIbTaToB,
UCTIONIb30BAHHBIX HAYYHBIX NOHATHH, TEOPUIl U 3aKOHOB, YMEHHE J€NIaTh BHIBO/IbI HA OCHOBAHUU NOJy4EHHBIX PE3y/IbTaTOB;

YMEHHE BBIICIISTh CYIIECTBEHHbIE IIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U 3YKApUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPIaHH3MOB, OCOOEHHOCTH INPOLECCOB!
oOMeHa BEIEeCTB U IPEBpaCHHs YHEPTUH B KIIeTKe, POTOCHHTE3a, IIIACTUYECKOT0 M SHEPreTHYECKOro 0OMEeHa, XeMOCHHTe3a, MHT03a, Mel03a, OIUIOAOTBOPEHH I, PA3MHOKEHHS,
WHIWBUAYAJIBHOTO Pa3BUTHS OpraHU3Ma (OHTOT'CHE3);

yYMEHHE IPUMEHATH IIOJTYYeHHbIE 3HAHUA I OOBSICHEHHs OHMOIOTHYECKHX MPOLIECCOB U SIBICHUM, JUI NPUHATHA NPAKTHYECKUX PEIICHUH B ITOBCEAHEBHOW JKM3HHU C
Lesblo0 obecriedeHns: Oe30MacHOCTU CBOETO 3[0POBbSl M 3MOPOBBS OKPYXKAIOIIUX JIIOAEH, COOJMIONEHUs HOPM TPaMOTHOTO IIOBEIEHHS B OKpY)XAlomleld HNpUPORHOH cperne,
MIOHMMAaHUe He0OX OTMMOCTH MCIOJIB30BaHUS JOCTIKEHHI COBPEMEHHON OMOJIOTHHU U OMOTEXHOJIOT il U1 paliiOHaIBbHOTO PHPOAOIIONE30BaHHS;

YMEHHE pPEIIaTh IEMEHTAPHbIE T'€HETHUYECKHE 3a/1a4d Ha MOHO- M JUTHOPHAHOE CKPEIIMBAHHUE, CLEIUICHHOE HACJIENOBAHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOIO
CKpPEIIMBAaHUS Ul TPEICKa3aHNs HACIEIOBAHNS IIPH3HAKOB Y OPTaHU3MOB;

YMEHHE BBIITOTIHATH JIA00PATOPHBIE U MIPAKTHIECKHE PabOTHI, COOII0AATE TIpaBMiIa IpH paboTe ¢ yIeOHBIM U 1a00PaTOPHEIM 000PYIOBaHHEM;

YMEHHE KPUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH HHPOPMALUIO OHOIOTHIECKOTO COACPKAHMA, BKIIOYAIOLIYIO TICeBIOHAYYHbIE 3HAHHS U3 Pa3JIMYHBIX HCTOUHHKOB
(cpencTBa MaccoBoi HH(OPMAIMK, HAYIHO-TIOMYIISIPHBIE MaTEePHAIbI), STHUECKUE aCIIEKTH COBPEMEHHBIX UCCIIENOBAHMI B OMOIIOTHH, MEAUIIMHE, OMOTEXHOJIOTHIL;

YMEHHE CO37[aBaTh COOCTBEHHBIE MMChbMEHHBIC M YCTHBIE COOOIICHNMs, 00001Iast OHOMOrHIecKyo HH(OPMAIHIO W3 HECKOIBKUX WCTOYHHKOB, TPAMOTHO HCIIONB30BATh
TTOHATUITHEINA armapaT OHOIOTHH.

[IpeamerHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «bronorus» ¢ 11 Knacce nOMKHBI OTPaXKaTh:



c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOT' 0 3HAHUSI €CTECTBEHHBIX HayK, B JOPMHUPOBaHNN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MHpa ¥ HAYYHOTO MHUPOBO33PEHHMS, O BKJIQJE POCCUHCKHUX M 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJOrHH, (HYHKIMOHAIGHON IPaMOTHOCTH YeJIOBEKa YIS PEIICHUS
KM3HEHHBIX 3a]1ay;

YMEHHE pPAacKpbIBaTh COJIEp)KaHHE OWOJOrMYEeCKMX TEPMUHOB M TIOHSTHH: BHI, TOIMYJSLUS, TeHO(OHJ, SBOIIONUS, IBIDKYIIUME CHIBI ((pakTopbl) HBOIIOINH,
MIPUCTIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHuUE, IKOJIOIHIeCKUe (PaKTOPbI, IKOCUCTEMa, IPOTYIEHTHI, KOHCYMEHTHI, peIyLIEHThI, IIEIH MUTaHH, SKOJIOrHuecKas MMpamMua,
ouoreoreHo3, buocdepa;

yYMEHHE n3JaraTh OMOJIOrHUECKHEe TeOpUH (IBOMIONMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHSI SBOJIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO CXOJICTBA
K. M. Bopa, uepenoBanus T1aBHBIX HamnpaBiieHHH U myrteit spomormu A. H. CeBeproBa, yuenust o Ouocdepe B. 1. BepHanckoro), onpenensts TpaHUIbl UX TPUMEHUMOCTH K
KHBBIM CHCTEMaM;

yMEHHE BIAZIETh METOJAaMH HAyYHOrO IO3HAHUsI B OHMOJIOTMH: HAOJIIOAEHHE M OIMCAHUE JKMBBIX CHCTEM, IIPOIIECCOB M SIBJICHUI, OpraHm3alys ¥ IpOBEACHHE
OMOJIOTMYECKOTO DKCIIEPUMEHTA, BBIIBM)KEHHWE THUIIOTE3bl, BBIBJICHUE 3aBUCHMOCTH MEXKIY HWCCIECIYyeMbIMH BEIWYMHAMHU, OOBSICHEHHWE TIOJYYEHHBIX pPE3YJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MMOHSATHH, TEOPUIl U 3aKOHOB, YMEHHE JeNaTh BHIBO/IBI HA OCHOBAHHH MOJy4E€HHBIX PE3yJIbTaToB;

YMEHHE BBIJIEIATh CYIIECTBEHHBIE NPU3HAKK CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BHJOB, IOMYJISIMNH, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOr€OLEHO30B U
9KOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHON N3MEHYMBOCTH, ECTECTBEHHOI'0 0TOOpPa, BU000pa30BaHMUs, MPUCITOCOOIEHHOCTH OPraHM3MOB, JEHCTBUS AKOIOTHUIECKUX
(haKTOpOB Ha OPraHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA JHEPTHHM B DKOCHCTEMax, aHTPOIOrEHHBIX M3MEHEHHH B DKOCHCTEMaX CBOEH MECTHOCTH, KPYyroBOPOTa BEIIECTB U
OMOreOXMMHYECKHX IMKIIOB B Onochepe;

YMEHHUE NPUMCHATH NMOJYUYCHHBIC 3HAHUSA IS O61)5[CHCHI/I$I 6I/IOJ'IOFI/I'-ICCKI/IX IponIecCcoB U HBHCHHﬁ, JJIA IPUHATHA TPAKTHYCCKUX pemeHHﬁ B HOBCCHHCBHOﬁ JKH3HU C
Hesbplo obecrieueHus OE30MacHOCTH CBOETO 3[J0pPOBbS U 37I0POBBSI OKPYXKAIOIIUX JIIOJEH, COONIOJEHUs] HOPM T'PaMOTHOTO TOBENICHHS B OKPYXKAloOIled HPUPOJHOH cpeje,
IIOHUMAaHHUEC HeO6XO}]I/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ 6I/IOJ'IOFI/II/[ JUIA pallMOHAJIbHOT'O IIPUPOAOIIOJIB30BAHNUSA;

YMEHHE pellaTh 3IeMeHTapHble OMOIOrNUeCKHe 3a1a4H, COCTaBIIATh CXEMBI IEPEHOCa BEIIECTB M SHEPTHU B 9KOCHCTEMax (LIeNH [TUTaHus);

yYMEHHE BBITIOJIHATH JIAOOPATOPHbIE U MPAKTUYECKHE Pa0dOThI, COONIONATH TpaBKia Mpu padoTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIIOBAHHEM;

YMEHHE KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMALIMIO OMOIOTHYECKOr0 COIEP)KaHMs, BKIIOYAIOILYIO ICEBJOHAYYHbIE 3HAHN U3 PA3INYHBIX HCTOUHHKOB
(cpencTBa MaccoBO MH(OPMALUK, HAYIHO-IIOMYJIAPHBIE MaTepHalIbl), PACCMATPUBATh ITI00aIbHBIE KOJIOTMYECKHE IPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOLICHUIO
K HUM COOCTBEHHYIO ITO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000Imast OMOIOrnIecKyr0 HHPOPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
TIOHSTUIHBIN anmnapat OHOIOTHH.



TEMATHUYECKOE IINTAHMPOBAHUE

10 KJIIACC
KosamnuecTBo yacos
Ne JJIeKTpOHHBIE (U] POBLIE) 00pa3oBaTeIbHbIE
HaumeHoBanue pa3aesioB 1 TeEM MPOrpaMmMbl KOHTpOJIbHLIe HpaKTI/l‘ICCKHe
n/n Bcero pecypcsl
padoThI padoThI
1 Buonorus xak Hayka 2 0.5 bubnmoreka I{OK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMsl U X OpraHu3alus 1 bubnnoreka L{OK https://m.edsoo.ru/7f41c292
3 XUMHUECKHUI COCTaB U CTPOEHUE KJIETKU 8 1 bubnnoreka [{OK https://m.edsoo.ru/7f41c292
4 JKuzHenesaTenbHOCTh KISTKH 6 bubaunoreka L{OK https:/m.edsoo.ru/7f41¢292
P
5 ASMHONCHHIE 1 HEIHMBHIYAIILHOC PasBuTHE 5 1 Bu6norexa LOK https://m.edsoo.ru/7f41292
OpraHu3MOB
6 HacneACTBEeHHOCTS 1 H3MEH{HBOCTE 8 15 Bu6nmorexa LIOK https:/m.eds0o.ru/7f41¢292
OpraHu3MOB
C . O
7 CICKIHA OPraHH3MOB. LICHOBEL 3 bubaunoreka L{OK https:/m.edsoo.ru/7f41¢292
OUOTEXHOJIOTHH
8 PesepBHOE Bpems 1 bubnuoreka I{OK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4




11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne n/n MPOrpaMMbI Bcero Koutpoavarre Tpaxueciue o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI

1 OBOJIIOIUOHHAS OHOIOTHS 9 1 Bbubnnoteka [{OK https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHUE U pa3BUTHE )KU3HU Ha 3emiie 9 0.5 bubnuoreka L{OK https://m.edsoo.ru/7f41cc74
3 OpraHu3MBl 1 OKpyXKarolas cpeaa 5 1 bubnuoreka L{OK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJIOTHIECKUE CHCTEMBI 9 bubaunoreka L{OK https://m.edsoo.ru/7f41cc74
5 PezepBHOe Bpems 2 bubnuoreka L{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosamnuecTBo yacos
e Tema ypoka Kontpousnsbie | [IpakTtnuyeckmue Aara IEKTPOHHLIE UHpPOBLIE
n/n Bcero u3yyeHusi | o0pa3oBaTesbHBIE PeCypChI
padoThI padoThI

Bbubaunoreka [JOK

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Metopl MO3HAHUS YKUBOI MPUPOJIHL.

) [pakrrueckas padora Ne 1 «Mcnonb3oBanue 1 0.5 bubanorexa [JOK
Pa3IHMYHBIX METO/IOB NP U3YUYEHUH https://m.edsoo.ru/863e6122
OHMOJIOTHYECKUX 00HEKTOBY

3 buonornueckue cuctemsl, MpoOIECChl U UX | bubaunoreka [JOK
U3y4CHUE https://m.edsoo.ru/863e6564

4 XHUMHUYECKH cOCTaB KJIeTKH. Boma u | bubaunoreka [JOK
MUHEpaIbHBIE COIU https://m.edsoo.ru/863e674e

bubarnoreka [JOK

5 Bbenku. CocraB u cTpoeHue OeIKOB 1 hitps://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOrMYECKUE KaTaIU3aTOPBI.

Jlabopatophast pabota Ne 1 «M3ydenue bubnunoreka [JOK

6 . 1 0.5
KaTaJIUTUYECKON aKTUBHOCTH (pepMeHTOB (Ha https://m.edsoo.ru/863e6b72
MpUMepe aMHJIa3bl WM KaTaa3bl)y

bubarnoreka [JOK
7| Yrmesonet. Tzt ! https://m.eds0o.ru/863e6870
Bubmorexa [IOK

8 Hyiiensorie wuciorst. AT® ! https://m.edsoo.ru/863e6d5c

9 Hcropus u METOABI U3YUEHUS KIIETKU. | bubnuoreka [IOK
Krnerounas reopust https://m.edso0.ru/863e6e88

10 Kierka Kax 1meiocTHas )KABast CCTEMa 1
CrtpoeHne 2yKapHOTHIECKON KIIETKH. Bbubmmorexa [IOK

11 JlabopaTopHas pabora Ne 2 «3yueHne 1 0.5 https://m.edsoo.ru/863e6ff0

CTPOCHUS KIIETOK paCTeHHﬁ, JKHUBOTHBIX,

https://m.edso0.ru/863e716¢




TpUOOB M OaKTEPHIA IO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U X OMUCAHUE

12 OOMeH BEIIeCTB WIH METabOoIU3M Brbmorexa HOK
https://m.edso0o.ru/863e766¢
Bbubaunoreka [JOK
13 PorocuiTes. Xemocuires https://m.edso00.ru/863e7¢98
. bubmuoreka [TOK

14 Oneprerueckuii obmen https://m.edsoo.ru/863e7aae
JKW3HEHHBIN ITUKIT KIIETKH. J{eeHne KIIeTKH.

Is Muro3. Jlaboparopnas padora Ne 3 05 bubanorexa [JOK
«Habmrofnenre MruTo3a B KIIETKaX KOHYMKA ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»

16 buocunTes Oenka. Peakims MaTpuiHOro bubaunorexa [JOK
CHHTE3a https://m.edsoo.ru/863e796e

bubaunoreka [JOK

17 Tpancnuus — Gocuntes Genka https://m.edsoo.ru/863e796e

18 Hexnerounbie popMbl )KU3HH — BUPYCHI BuGmorexca HOK

https://m.edsoo.ru/863e7540
bubarnoreka [JOK

19 @DOpMBI pa3MHOKEHHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6

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

20 Meiios https://m.edsoo.ru/863e7f4a
O0pa3oBaHKe U Pa3BUTHE MOJOBBIX KIETOK.

OmnonorBopenue. Jlabopatopuast pabora Ne 4 bubnuoreka [IOK

21 0.5
«M3ydenne cTpoeHHs ONOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIPENapaTaxj

22 WupuBuayansHOE pa3BUTHE OPTaHU3MOB bubmorexa LIOK

https://m.edsoo.ru/863e8436

3 I'eHeTrKa — HayKa O HACIEICTBEHHOCTH U Bbubnuoreka I[TOK
N3MEHYHUBOCTH https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEeIOBAHUS TPU3HAKOB. Bbubmmorexa [IOK

MoHornopuIHOE CKpEIIBaHNE

https://m.eds00.ru/863e8878




JuruOpumHoe ckpemyBaHue. 3aKoH bubnnoreka [JOK

25 1
HE3aBUCUMOI0 HACJIEI0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaCJIe0BaHUE MTPU3HAKOB.

Jlabopatopnas pabota Ne 5 «M3yuenue
26 pe3yniTaTI())B M;)HOFI/I6pI/II[HOFO nyq 1 0.5 Brbmorexa [10K
https://m.edsoo.ru/863e8c60
JUTHOPHUITHOTO CKPEIMBAHUS Y APO30(DUIBI HA
TOTOBBIX MUKPOIIpEIapaTax»

27 I'enetuka nona. HacrnegoBanue mpu3HaKkoB, 1 Bbubaunoreka [JOK
CILICTUICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HeHacneacTBeHHast
M3MEHUNBOCTD. JlabopaTopHas pabora Ne 6.

28 N3zy4yenue MOﬂH(bI/IKaII)mo:Hoﬁ ESMCH‘II/IBOCTI/I, 1 0.5 Brbmoreica LIOK

https://m.edsoo.ru/863e8efe
MOCTPOCHHUE BaAPUAIIMOHHOTO Psiia U
BapUAIMOHHON KPUBOID»
HacnencrBenHass '3BMEHYMBOCTb.
29 Ha6opjTopHaﬂ pabora Ne 7. « AHanu3 MyTanuii 1 0.5 bubamorexa LIOK
https://m.edsoo.ru/863e8efe
y Ap030( Il HA TOTOBBIX MUKpPOIIpEnapaTax»
30 I'eHeTuka yenoBeka 1 Bubmorexca IOK
https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O0001IeHUE 110 TEME

31 «HacnencrBeHHOCTh M HK3MEHUHNBOCTD 1

OpPTaHU3MOBY
bubarnoreka [JOK

32 | Cenexuuis kak HayKa u mpouece ! https://m.edso0.ru/863¢9214

3 MeToapl U JOCTHXKEHHUS CENEKLUU PACTEHUH U | Bubmorexa [IOK
SKUBOTHBIX https://m.edsoo.ru/863e9214

34 BuorexHomorus Kak oTpacib MPOM3BOACTBA 1 Brbmorexa LIOK

https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 34 4




11 KJIACC

KoanuecTBo 4acoB

Ne Jara DJIeKTPOHHBIE NH(POBLIE
Tema ypoka Kontpoabnsie | [IpakTnueckue
n/n Bceero H3y4eHUs | 00pa3oBaTeJIbHBbIE PECYPChI
padoTsl padoTsI
1 DBOJIONHUS U METOBI €€ N3y4eHUS 1 Brbmorexa HOK
H A v https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHSI IPEICTABICHUN 00 1 bubanorexa [JOK
SBOJIIOLINA https://m.edsoo.ru/863¢9570
3 MHuUKpPOIBOITIOLINS 1 Brbmorexca HOK
P H https://m.edsoo.ru/863e9cle
HOHyHHHI/IH KakK 3HeMeHTapHaH €aAuHUIIa BUJ1a
u 3Botonuu. JlaboparopHast padora Ne 1 bubmuoreka [IOK
4 1 0.5
«CpaBHeHHE BHIOB 110 MOP(OIOrHIECKOMY https://m.edsoo.ru/863e99c6
KPUTEPHUIO»
5 JBroKyipe cuiibl (3JIeMEeHTapHbIe (PaKTOPbI) | bubaunorexa [JOK
SBOIIOLIANA https://m.edsoo.ru/863e9da4
6 EcrecTtBe il oTOOp 1 ero ¢o 1 bubmmotexa OK
TECTBEHHBIN OTOOP 1 en PME! https://m.edsoo.ru/863e9ed0
Pe3ysbTaThl SBOJIIOLUH: MPUCTIOCOOIEHHOCTh
OpraHU3MOB U BUJI000pa30BaHHUE.
7 Jlaboparophast pabota Ne 2 «Onucanue 1 0.5 bubnuoreka I{OK https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIFHOTO XapaKTepa
8 HampasieHus 1 myTH MaKpOIBOTIOIAH 1 bubmmorexa LOK
P . P t https://m.edsoo.ru/863e9cle
9 Heo6paTtumocTs 3BOIIOINH 1
10 Wctopus xu3HA HA 3eMIIe B METOIBI e€ |
H3Y4YCHUS
11 ['umoTe3bl MPOUCXOXKACHUS KU3HHA Ha 3eMiTe 1 bromorexa LHOK
P e https://m.edsoo.ru/863ea5a6
12 PasBurtne xxnu3HN Ha 3eMJIe 0 dpaM | 1 Bbubmmorexa [IOK

nepuoaamM

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




OCHOBHBIE 3Tarbl SBOJTIONUH PACTHTEIHHOTO U
KHUBOTHOTO Mupa. [IpakTiueckas padora Ne 1

Bubaunoreka [JOK

13 «/3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUH U 05 https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJUTCKIIUSIX)
14 CoBpeMeHHas cucTeMa OpraHU4ecKoro Mupa Bubarorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIHUS Y€TOBEKa (aHTPOIOreHe3) bubamorexa LIOK
https://m.edsoo.ru/863eac2c
Bbubaunoreka [JOK
16 JBwxymye cuibl ((hakTopbl) aHTpOIIOreHe3a https-/m.edsoo.ru/863cad44
17 OCHOBHBIE CTaJIH BOJIIOLMH YETIOBEKa
13 Yenoseueckue pacsl U IPUPOAHbIE aalTalliu bubaunorexa [JOK
YyeioBeKa https://m.edsoo.ru/863eaeca?
PesepBHblii ypok. O600IIEHHE N0 TeMe
19 «Bo3HUKHOBEHNUE U Pa3BUTHE )KU3HU Ha
3emie»
20 OKonorus Kak HayKa
21 Cpezbl 0OUTaHHS ¥ SKOJIOrH4YecKue (PaKTophI bubnuoreka I{OK https://m.edsoo.ru/863eafec
Abuornueckue gaxropsl. JlabopaTopHast
padora Ne 3. «Mopdosoruieckue
2 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT 05 bubnunoreka [JOK
oburtanusy. JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KoJIeyca»
Bubmorexa [IOK
23| buonirieciite paxropet hitps://m.edsoo.rw/863eb348
DKOIOrMYeCKHEe XapaKTePUCTUKH MOMYIISALUH.
2 [pakruueckas padora Ne 2 «[Toncuér 0.5
IUIOTHOCTH TTOMYJIALMNA pa3HbIX BUIOB
pacTeHui»
25 Coo01ecTBa OpraHu3MOB — OHOIICHO3 bubmorexa TIOK

https://m.edsoo.ru/863eb46a




Bubaunoreka [JOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1
https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeN SKOCUCTEMBI.
27 Oxonorndyeckue nupamuasl. CoiicTea 1 bubnnoreka I{OK https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccust
28 IIpupoansie 3KOCUCTEMBI 1
29 AHTpOTIOTreHHBIE 3KOCUCTEMBI 1
Bbubaunoreka [JOK
30 Buocdepa — riiobanbHas 3kocucTeMa 3eMITH 1 hitps://m.edsoo.ru/863ebbSe
bubaunoreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochephI 1 hitps://m.cdsoo.rw/863ebd 16
32 YenoreuecTBo B brochepe 3emiu 1
33 CocymiecTBOBaHUE ITPUPOJIBI U YEIOBEYECTBA 1 bubmmorexa [1OK
https://m.edsoo.ru/863ebale
34 PesepBHblii ypok. O000IeHNnE TEMBI |
«Coo0111ecTBa ¥ HKOJIOTNUECKUE CHCTEMBDY
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2.5







IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30BATEJILHOM ITPOTPAMMBI

10 KJIACC

Kon nposepsiemoro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThI OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMBbI CPeHero 001mero 06pa3oBaHus

C(bOpMHpOBaHHOCTB 3HAHUI O MECTE U poin OHOJIOTUHU B CUCTEME HAaYYHOI'0 3HaHUA €CTCCTBCHHBIX HAYK, B (1)OpMI/Ip0BaHI/II/I COBpeMeHHOfI €CTCCTBCHHO-
HaquOfI KapTHUHBI MUPAa U HAYYHOI'O MUPOBO33PCHUSA; O BKIIAAC pOCCHﬁCKHX n 3&py6e)KHLIX y‘IéHLIX-6I/IOJ'IOFOB B pa3sBUTUC 6I/IOJ'IOFI/II/I; (l)yHKIIPIOHaHI:HOI;'I

TPaMOTHOCTH YCJIOBCKaA JJI PCHICHUS JKU3HCHHBIX 3a/1a4

Vmenue PacCKpbIBaTh COACPIKAHUC OMOJIOrTYECKUX TEPMUHOB U TTOHSITHH: JKM3Hb, KJICTKA, OpraHu3M; METa00IU3M (06M€H BELICCTB U MPEBpALICHUC
3HepFI/II/I), romMeocTas (CaMOperﬂHL{I/IH), YpOBHEBad oOpraHu3anus KHUBBIX CHUCTEM, CaAMOBOCIHPOU3BCACHUC (perO]IyKHI/ISI), HaCJICACTBCHHOCTD,

N3MEHYMBOCTb, POCT U pa3BUTUC

YMeHue nznarath OHOIOrHYecKre TeopuH (KJIETOYHasl, XpOMOCOMHas!, MyTanmoHHas), 3akonbl (I'. Mennens, T. Moprana, H.J. BaBunosa) u yuenus (o

LEHTPaX MHOr000pa3us ¥ MPOUCX OKJICHUS KYJIbTYpHBIX pactenuii H.J1. BaBuioBa), onpeessite rpaHuibl UX TPUMEHHUMOCTH K )KUBBIM CUCTEMaM

YMenue BJIaZI€Tb METOAaMU HAYYHOI'O ITO3HAHHA B OHOJIOTHH (Ha6H}0]leHI/Ie MU ONHMCAHUE KUBBIX CHUCTEM, IPOLECCOB U ﬂBHeHHﬁ; opraHmu3anus 1
IMPOBEICHNE OHOJIOTMYECKOTO OKCTICPUMEHTA, BBIABMIKCHHUE TUIIOTE3bI; BBIABJICHUE 3aBUCUMOCTH MEXAY HUCCICAYEMBbIMH BEJIUYWHAMU, 00BICHEHHE

TNOTYYEHHBIX PE3YIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHXTHﬁ, Teopm71 1 3aKOHOB; YMEHUE [ICJIaTh BBIBOJABI HAa OCHOBAHUU MOJIYUYCHHBIX pesyanaTOB)

YMeHue BBIICTATE CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MIPOKAPHOT U 3yKapHOT, OXHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB; OCOOEHHOCTH
IPOLIECCOB OOMEHa BEIECTB WM MPEBpALCHHs SHEPIHU B KIETKe, (POTOCHHTE3a, IIIACTHYECKOr0 M JHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a, MHUTO3a,

Melio03a, OIUI0JOTBOPEHHMS, PAa3MHOKEHUS], HHAUBU/IYaJIbHOTO Pa3BUTHSI OPIaHU3Ma (OHTOI'CHE3)

VYMeHHe NPHUMEHATh HOMy4YeHHbIE 3HAHWA U1 OOBSACHEHHS OHONOrMYEeCKHX IPOLECCOB W SBICHWH, M NPUHATHA IPAKTUYECKUX PEILCHUH B
MIOBCEAHEBHON JKM3HM B LEIAX OOecIedeHHs] Oe30MacHOCTH CBOETO 3JI0POBBSl M 3IOPOBBS OKPYKAIOIIMX JIOAEH, COOMIONEHHS HOPM TIPaMOTHOTO
TIOBE/ICHHS B OKpYXKAroIel MPUPOIHON cpejie; MOHMMaHHe HeO0OXO0MMOCTH UCIIOIb30BaHUs JTOCTHKEHUI COBPEMEHHOW OMONOTUH U OMOTEXHOJIOTUi

JJISL palfMOHAJIBHOT'O IIPUPOAOIIOIB30BaAHU

VMmenne pemaTh 3JIEMEHTAPHBIE TCHETHYCCKUE 3aladyd Ha MOHO- U ,III/II‘I/I6pI/I,HHOC CKp€IIMBAaHUEC, CHECIJIECHHOE HACJICOOBAHHE, COCTABJIATH CXEMBIL

MOHOTHOPHIHOTO CKPELINBAHNSA AJISI IIPEACKA3aHMs HaCIEeA0BaHNS IPU3HAKOB y OPTaHU3MOB

YMeHue BBITIONHAT 1a00paTOPHbBIE U TPAKTUYECKUE PabOThI, COOMIOIATh MpaBUiia pu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHHEM

VYMeHHe KPUTHYECKH OIICHHBATh M HHTEPIPETHPOBATH MH(POPMALMIO OHOIOTHYECKOr0 COMEPXKAHHs, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS H3
pa3nuuHbIX McToYHHKOB (CMM, HaydHO-TIOMyJNsipHBIE MaTephalibl); STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEJOBAaHWNH B OWOIIOTHH, MEIWIMHE,

OMOTEXHOIOIMH
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Vmenue cO31aBaThb COOCTBEHHBIE ITUCEMEHHBIE U YCTHBIC COO6III€HI/ISI, 060611121;{ 6I/IOHOFI/I‘ICCKYIO I/IH(I)OpMaIII/I}O 13 HECKOJIBKUX UCTOYHUKOB, I'PAMOTHO

HCIOJI30BATh ITOHSATHHHEINA arrapar OHOJIOTUH

11 KJIACC

Kon nposepsiemoro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHDbIE Pe3YJIbTATHI OCBOEHHUSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero oomero 00pasoBanus

ChopMHUPOBaHHOCT 3HAHUI O MECTE M POJIM OMOJIOTMHU B CHCTEME HAyYHOT'0 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-
HayYHOH KapTUHBI MHpa U HAYYHOI'O MUPOBO33PEHHST; O BKJIA/IE POCCUHCKHX U 3apYOEKHBIX YYEHBIX-OHOIOTOB B Pa3BUTHE OHONOrHH; ()YHKIIMOHAIEHON

TPaMOTHOCTH YCJIOBEKaA JJId PCHICHUA )KU3HCHHBIX 3a/ia4

Vmenue PacKpbIBaTh COACPIKAHUE OHOJIOrHYECKUX TCPMUHOB U TTOHSITUM: BU, TOIIYJIANNA, FeHO(l)OHI[, OBOJIIOMA, ABWXKYIIHUC CHIIbI ((baKTOpI)I)
OBOJIIOIIUH, l'lpI/ICl'lOCO6J'ICHHOCTB OpraHn3MoB, BI/I}1006pa3OBaHI/IC, OKOJIOTHYCCKHUEC q)aKTOpr, OKOCHUCTEMA, NPOAYLICHTHI, KOHCYMCEHTBI, PEAYLEHTHI, HCITNU

MUTaHUs, SKOJIOTHYECKas UpaMua, OHOreoneHos, ouochepa

YMenue uznarath OHONOTHYECKHE TEOpHH (IBOJIOIMOHHAS Teopus Y. JlapBuHA, CHHTETHYECKas TCOPHs 3BOJIIOLKH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxozicrBa K.M. Bapa, uepenoBanusi riiaBHbIX HampaBiieHnii u myrted sBomroumn A.H. Ceseproa, yuenuss o Ouocdepe B.U.

Bephasckoro), onpenensiTh IpaHULBI X IPUMEHUMOCTH K KHBBIM CHCTEMaM

VYMeHne BrafeTh METOIaMU Hay4YHOI'O IIO3HaHUS B OuoJioruu (Ha6J’IIOI[CHI/IC H OIMMCAaHUE KUBBIX CHUCTEM, IIPOLIECCOB U ﬂBHeHHﬁ; opraHu3anuvsa nu
IpoBEACHUE OMOJIOrHUECKOr0 OKCIICPUMEHTA, BBIABMIKCHHUEC T'HIIOTE3bI; BBIABJICHUE 3aBUCUMOCTH MEXAY HCCICAYEMBIMH BEIMYUHAMU, 00BsACHEHNE

IOTYYEHHBIX PE3YIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHXTHﬁ, Teopm71 1 3aKOHOB; YMEHHEC [I€JIaTh BBIBOJABI HAa OCHOBAHUU MOJYUYCHHBIX pesyanaTOB)

VYMeHHe BBIIEIATh CYIIECTBEHHbIC NMPU3HAKH CTPOCHUS OHMOJIOTMYECKHX OOBEKTOB: BHIOB, MOMYJISAIMH, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OHOTeOIIeHO30B U JKOCHCTEM; OCOOCHHOCTH MPOLIECCOB  HACIEACTBEHHOHM M3MEHYHMBOCTH, €CTECTBEHHOro oOTOOpa, BHI000pa30BaHU,
MPUCHOCOOIEHHOCTH OPraHM3MOB, AEHCTBUS SKOIOTHYECKHX (PaKTOPOB Ha OPraHM3MBI, IIEPEHOCAa BEIIECTB M IIOTOKA JHEPTrHH B 3KOCHCTEMAX,

AHTPOIOTCHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOSH MECTHOCTH, KPYrOBOPOTA BEILECTB U OMOr€OXMMHYECKHX LIUKIOB B Onocdepe

YMeHue NpPUMEHATh MONYYSHHBIE 3HAHUS Uit OOBSCHEHUs] OMONOTMYECKHX MPOLECCOB M SIBICHWH, A HPUHATHS TMPAKTUYECKUX PpEIICHUH B
MOBCETHEBHOW JKM3HU B IIENAX oOecrieueHus 0e30IacCHOCTH CBOETO 370POBbSI U 3/I0POBbS OKPYXKAIOUIMX JIFOACH, COONIOJCHHSI HOPM TPAMOTHOTO
TIOBEJICHUS B OKPY’KaIOIIel IPUPOIHON cpelie; MIOHNMaHue He00XO0UMOCTH HCIIONB30BAHMS JOCTIDKECHUI COBPEMEHHOI OMONIOTHU IJIs PalliOHAIEHOTO

TIPUPOOTIONB30BAHNUS

YMeHue permaTh IeMeHTapHbIe ONOIOTHUECKHE 33141, COCTABIISATH CXEMbI IEPEHOCa BEIIECTB U 3HEPTUH B SKOCHCTEMaX (IIENH MUTAHNUS)

YMeHwre BHIITOTHSTE 1a00paTOpHBIE U MPAKTHIECKHE PaOOTHI, COOIIOAATE TIpaBmiIa MpH paboTe ¢ yIeOHBIM 1 Ta00paTOPHEIM 000PYIOBaHHEM




Vmenue KPUTHUYCCKU OIICHMBATHL U HHTCPIIPETUPOBATH I/IH(i)OpMaIII/IIO OHOJIOrHYECKOTO COACPIKAHWA, BKIIOYAIONIYIO IICCBJOHAYYHBLIC 3HAHUA W3

9 pasmuuablx uctogHuKoB (CMU, Hay4YHO-TIOMYNSpHBIE MAaTEepPHalbl); pacCMAaTPUBATh TJIOOATBHBIC JKOJOTHMUYECKHE TIPOOIIEMBI COBPEMEHHOCTH,
(hopMHUPOBATH TIO OTHOIICHUIO K HIUM COOCTBEHHYIO MTO3HIIHIO
10 YMeHue co3aBaTh COOCTBEHHBIC IMUCEMEHHBIC M YCTHBIC COOOIICHMs, 0000111ast OHOJIOTHYEeCKYI0 HH(POPMAIIUIO U3 HECKOIBKIX UCTOYHUKOB, TPAMOTHO

HCIOJIH30BAaTh MOHATHHHEINA arrapar OHOJIOrMH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Buonorus kak Hayka
1.1 Buonorus — Hayka o )uBO# nipupose. Pors Grosoriu B popMHUPOBAaHUH COBPEMEHHON HAYYHOH KapTUHBI MUpa. CrcTeMa OHOOrHYeCKUX HayK
1.2 MeTtob! O3HAHUSI KUBOH MPUPOJIBI (HAOIIOACHHE, SKCIIEPUMEHT, OIMCAHKE, U3MEpEHH e, KiTacCu(UKaIus, MOICTUPOBaHHE, CTATHCTUYECKAst 00paboTKa TaHHbIX )
2 JKuBbie CHCTEMBI M HX OpTaHU3AIIHSI
2.1 JXusble crcteMbl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHust ononorun. CBoiicTBa OMOCHCTEM M MX pa3zHOOOpa3ue
2.2 YpOBHH OpraHu3aIi OUOCHCTEM: MOJEKYIIPHO-TeHETUUECKU, KIIETOYHBIN, OPraHU3MEHHBIH, TOMYNISIMOHHO-BUI0BOH, 3KOCHCTEMHBIN, GrocdepHbIit
3 XUMHUUECKHUI COCTaB U CTPOCHUE KIETKU
3] XHUMHUYECKUH COCTaB KJIETKH. XUMHUUECKHE DJIEMEHTBHI: MAaKpO3JIEMCHTbI, MUKPOJJICMCHTHI. BO}Ia 1 MUHCPAJIbHBIC BEHICCTBA. CDy'HKI_II/II/I BOJbI U MUHCPAJIbHBIX BEHICCTB
’ B xierke. Ilognepskanue ocMotruueckoro Gananca
Benkn. CoctaB u crpoeHue OeIKOB. AMHHOKHCIOTHI — MOHOMEphI OenkoB. He3ameHMMBIE M 3aMEHHMBblE aMHUHOKHCIOTHI. AMHHOKUCIOTHBII COCTaB. YPOBHH
10 CTPYKTYpPbI O€IKOBOM MOJIEKYJIbI (IIEpBUYHAS, BTOPHYHAs, TPETHYHAS M YSTBEPTHYHAS CTPYKTypa). XUMHUYECKUe CBOMCTBA OekoB. bronornueckue GyHKINU OEIKOB.
' depmMeHThI — OHoornueckue karanuzaropbl. CTpoeHne pepMeHTa: aKTUBHBII LEHTp, cyocTpaTHas crietuduanoctb. Kodepmentsl. Butamunbl. Otiinuus pepMeHTOB
OT HEOPraHWYECKHX KaTaJIu3aTOPOB
VYriaeBoasl: MoHOcaxapuibl (TJIFOKO3a, pubo03a M JIe30KCHpHO03a), aucaxapuibl (caxapos3a, JaKTo3a) W MONUcaxapuibl (Kpaxmall, TJIHKOIeH, IeJUII03a).
13 Buonornueckue GpyHKIMU YTIICBOOB.
' Jlunmuner: Tpurnunepus, crepouabl, Gochomununst. ['mapodunsHo-ruapodobdHbIe cBoiicTBa. bronornueckue ¢yHkiwu numunos. CpaBHEHHE YIIIEBOJOB, OCIKOB U
JIMIUIO0B KaK UCTOYHUKOB SHEPTUH
34 Hyxneunnossie kucnotsr: JTHK u PHK. Hykneoruasl — MoHOMepbI HyKIIeHHOBBIX KUCTIOT. Ctpoenue u ¢pynkimu JJHK. Crpoenue u pynkiun PHK. AT®: crpoetue u
' GbyHKIMN
3.5 Huronorus — Hayka o kierke. Kinerounas reopus. MeToabl H3y4eHHUs KIIETOK
16 Kierka kak nenoctHas sxuBas cucrema. OOIIie NpH3HAKH KIETOK: 3aMKHYTasi Hapy)KHast MeMOpaHa, moinekyiibl JJHK kak reHeTnyeckuii anmapar, CHCTeMa CHHTE3a
. Oenka




Tunel  xIIe€TOK: OYKApUOTHYCCKasd W HPOKAPUOTHUCCKAI. OcobeHHoCTH CTpOCHUA HpOKapI/IOTH‘leCKOfl kinetku. Knierounas creHka GaKTepHﬁ. CTpOCHI/IC

37 9YKapUOTHYECKOH KiIeTKH. OCHOBHBIE OTIIMYUS PACTUTEILHOM, )KMBOTHOH M TPUOHOMN KIIETKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIIETOUHAsI CTEHKA, TIIMKOKAJIMKC, UX pyHKmu. [Tnazmartideckas memOpaHa, e€ cBoiicta 1 pyHKIMH. LluTommazma u e€ opraHonpl.
18 OnHomMeMOpaHHBIE OpraHoWabl KiIeTKH: sHnoruasmatuieckas cets (OIIC), anmapar I'ombmkn, mu3ocoMbl. [loyaBTOHOMHBIE OpraHOHMIBI KIETKHA: MUTOXOHJPHH,
) ractuasl. [Ipoucxokaenne MUTOXOHApUM W muacTuia. Buael tuactun. HemeMmOpaHHbIE OpraHOHMIIBI KJIETKH: PHOOCOMBI, KJIETOUHBIH IEHTP, PECHUYKH, >KI'yTHKU.
OyHKIMN OpraHOMIOB KIIETKH. BriroueHuns
39 Snpo — perynsatopHsIi neHTp KieTku. CTpoeHue sapa: saepHast 0007104Ka, Kapuoria3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
3.10 TpaHCHOPT BelIeCTB B KJIETKE
4 JKusHenearenpHOCTh KIETKH
41 OOMeH BemlecTB, WIM MeTa0omu3M. AcCUMWIIMS (IUTaCTUUECKMH OOMEH) M JAMCCUMHJISIIUS (PHEPreTH4ecKuii oOMEH) — JIBE CTOPOHBI €IUHOr0 Ipollecca
' Merabonu3ma. Tunbl oOMeHa BelecTB: aBTOTPOGHbIH U rerepotpodHsiid. Ponb GpepMeHTOB B 0OMEHe BellleCTB M NPEBPAIEHUN SHEPTUH B KIIETKE
®dotocunre3. CeroBas W TeMHOBas (a3bl porocuHTe3a. Peaknuu ¢orocunTesa. DddekTuBHOCTs POTOCHHTE3a. 3HaYeHHe (POTOCHHTE3a Ui JKU3HU Ha 3eMiie.
4.2 BnusHue yciaoBuii cpebl Ha (POTOCHHTE3 U CIIOCOObI MOBBILEHNS €TI0 MPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHH.
XemocuHTe3. XeMOCHHTE3UPYIOIIMe OakTepuy. 3HaUeHHEe XeMOCHHTEe3a sl XKM3HU Ha 3eMJie
43 OHepreTnueckuii oOMeH B KieTKe. PacineruieHue BelIecTB, BBLICICHHE M aKKyMYJIMPOBAaHHE SHEPIMM B KIETKE. OJTambl SHEpreTndeckoro ooMena. I'nmmkomms.
' Bpoxenue u ero Buapl. Kucnoponnoe okuciaeHue, Wi KJIeTo4Hoe AbIxanue. D((HeKTHBHOCTH SHEPreTHYECKOro oOMeHa
44 Peakupu marpuynoro cunresa. ['enernueckast mHpopmaius u JIHK. Peanuzauumsi reHeruueckoil mHpopManuu B KieTke. ['eHeTHUeCKHH KOI M €ro CBOMCTBA.
' Tpauckpurums — matpudssiii cuare3 PHK. Tpancnsius — 6uocunres Oenka. KogupoBanue amunokucior. Posib pudocom B OrocunTe3e Oelka
Hexnerounsie Gpopmbl xu3HU — BUpPYCHI. McTopust oTkpeiTus BupycoB (1.1, MiBanoBckuit). OCOOCHHOCTH CTPOCHHS U )KU3HENESITENbHOCTH BUPYCOB. bakreprodaru.
4.5 Bone3nu pacreHuii, >KMBOTHBIX U 4ENOBEKa, BbI3bIBacMble BUpycamu. Bupyc uMmmyHnonedurmra uenoBeka (BUY) — Bo3Oyaurens CIIM/[a. Tlpodunakrrka
pacnpocTpaHeHHs! BUPYCHBIX 3a00/IeBaHHI
5 PazMHOXeHNE ¥ HHAMBUAYAIBHOE Pa3BUTHE OPTaHU3MOB
KrnerouHslii UK, WK XXU3HEHHBIN UK KieTku. MHTepdaza u muto3. [Ipoieccsl, nporekaronie B uaTepdase. Perumkaiums — peakuust MmatpuaHoro cunresza JTHK.
5.1 CrtpoeHne XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHIL. JWIIOMAHBIA W TAIUIOMOHBIA XPOMOCOMHBIE HAOOpHI. XpomaTunsl. LluTomormueckne OCHOBBI
' Pa3MHOXEHUS U HHANBUAYAIBHOI'O PA3BUTHS OPTaHU3MOB.
Henenne knerkn — murto3. Ctagun MuTo3a. [Iponeccsl, MpoMCXOAAIINe Ha Pa3HBIX CTAIMAX MUTO3a. bHOIOrHIecKknii CMBICT MUTO3a
5 @opMBl pa3sMHOKEHUSI OPraHW3MOB: OECIONI0OE ¥ TOJNIOBOE. Buipl Oecronoro pa3sMHOXKEHHS: JElIeHHE HaJgBOE, MOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,

CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEHHE. MICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €ro 3HaYCHUE IS CeTeKIIHN




5.3

ITonosoe Pa3MHOKCEHHE, €TI0 OTIINYUA OT Oecrooro.

Meiio3. Ctanuu meiiosa. [Ipoueccel, mpoucxoasiue Ha cTaausx Merosa. [loBenenne xpomocoM B meiioze. Kpoccunrosep. bruonornueckuii cMbICi U 3HAaUEHUE Me03a

5.4

T'amerorenes — mponecce 06pa3OBaHI/IH ITOJIOBBIX KJICTOK Yy )KMBOTHBIX. ITonoBEIe kee3bl: CEMEHHUKH U SMIHUKH. O6pa303aHHe " pa3BUTHUC MOJIOBBIX KJICTOK — IraMeT

(CHepMaTO3OI/II[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U OOI'CHES. OcobenHocTr CTPOCHUA SINTIEKIIETOK U CIICPMAaTO30M10B. OHJ'IO]IOTBOpeHI/Ie. HapTeﬂoreHe3

5.5

WumuBuayansHoe pasBuTHe (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). JTambl SMOPHOHAILHOTO Pa3BUTUS y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE,
racTpyisuus, opraHorenes. I[locramOproHanbHOe pa3ButHe. THIBI MOCTIMOPHOHAIBHOTO PAa3BUTHS: TPSIMOE, HENPSAMOE (JIMYMHOYHOE). BiusiHue cpebl Ha pa3BUTHE
OpraHu3MOB; (paKTOpBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3BUTHC paCTeHHﬁ. OHTOreHes HIBETKOBOI'O paCTCHUA: CTPOCHUE CCMCHU, CTaAUN pa3BUTHA

HaCJ'IeI[CTBEHHOCTI) 1 UBMCHYMUBOCTH OPraHu3MOB

6.1

Hpe;[MeT n 3aJa4yu TI'CHCTHUKH. I/ICTOpI/IH pa3dBUTHA TCHCTUKU. BKJ'IaI[ pOCCHﬁCKHX n SapyGG)KHLIX y‘IéHLIX B Pa3sBUTHUEC TCHCTUKHU. MeTOZ[LI TCHCTUKH
(FPI6pPI}10J'IOFPI‘IeCKPII>i, HI/ITOFeHeTI/I'-IeCKI/II\;I, MOHCKyﬂHpHO-FeHeTI/I‘{eCKHﬁ). OCHOBHEIE T'eHeTHYeCKre MoHATHS. | eHeTHueckas CHUMBOJIMKA, UCIIOJb3yEMasl B CXCMax

CKpEILMBAHUI

6.2

3aKOHOMEPHOCTU HACIEN0BaHUA NIPU3HAKOB, ycTaHOBIEHHbIE I. Mennenem. MoHOruOpuaHoe ckpemuBanue. 3aKOH eIMHO000pa3us THOPUIOB NEPBOTO MOKOJIECHHS.
[TpaBuso noMuHUpPOBaHKA. 3aKOH paclierieHns Ipu3HakoB. [ umoresa guctoTs! ramer. [oTHOE U HEMOIHOE JOMUHUPOBAHHE.
JuruOpumHoe ckpeliuBaHue. 3aKOH HE3aBHCHUMOrO HACJEJOBaHMS TPH3HAKOB. lIMTOreHeTHUecKHe OCHOBBI JUTMOPHIHOTO CKpEIUBAHUS. AHAIH3HpYIOIIee

cKkpenuBaHue. Mcronp30Banue aHAIN3UPYIOIIEro CKPEMBaHUs A/t ONpeieIeH s TeHOTUIIA 0CO0H

6.3

CuennenHoe HacleIoBaHUe Mpu3HakoB. Padora T. MopraHa mo cremnieHHOMY HaclleIoBaHUIO TeHOB. Hapylienune clienieHus reHoB B Pe3ysibTaTe KPOCCHHIOBEPA.
XPpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTUYECKUE KapThl.
I'enetuka nona. XpoMoCOMHOE onpejiesieHne noyia. AyTrocoMsl U TIOJIOBbIE XpOMOCOMBI. ['oMoramMeTHble U rereporaMeTHele opraHu3Mbl. HacienoBaHue npu3HaKoB,

CHCIUICHHBIX C ITOJIOM

6.4

W3menurBoCTh. BHIbI HI3MEHUHBOCTH: HEHACIIEICTBEHHASI M HACIICICTBEHHAS. POITb cpe/ibl B HEHACIIEICTBEHHON N3MEHUYMBOCTH. XapaKTepUCTHKA MOAU(UKAIINOHHOMN
M3MEHYMBOCTU. BapuarmioHHBIH psii M BapHalMoHHas KpuBasg. Hopma peakimm mpusHaka. KonmuecTBeHHBIE M KaueCTBEHHBIE NMPU3HAKK M WX HOPMa PEaKIUH.

CsoticTBa MOAN(DHUKANMOHHON N3MEHYHMBOCTH

6.5

HacnexcTBeHHas, WiINM TeHOTUITUYECKas, M3MEHINBOCTh. KoMOWHATHBHAS M3MEHYMBOCTH. Meiio3 M MOJOBOM MpOIecC — OCHOBA KOMOWHATHBHON W3MEHYHMBOCTH.
MyrainoHHass U3MEeHYHBOCTh. Kiaccupukanuss MyTanuii: TeHHbIE XPOMOCOMHBIC, TeHOMHbIe. YacToTa W mpuyuHBl MyTaluil. MyrtareHHeie (akTopbl. 3aKoH

TOMOJIOTHYECKUX PAOB B HaciueAcTBeHHOU n3meHurnsocty H.M. BaBunosa

6.6

leneruka venoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKA: T'CHEANOrMYeCKUid, ONM3HEIOBBIN, UTOrCHETUYECKHH, OHOXHMMUYECKH,
MOJIEKYJISIpHO-TeHeTHIecKuil. COBpeMEHHOE OTpe/IeIeHIe TeHOTHIIA: TTOJTHOT€HOMHOE CEKBEHHPOBaHIEe, TCHOTUIIMPOBAHNE, B TOM YHcie ¢ moMomntbio [11P-ananm3a.

HacnencrBennrpie 3a0o0neBaHrsl YeNOBEKa: TEHHBIC OOJNE3HM, OOJIE3HHM C HACIEICTBEHHOH MPEIpacHoNlOKeHHOCTBIO, XPOMOCOMHBIE Oone3Hu. CoMaTHYeCKHe U




reHepaTuBHbIE MyTamuu. [IpUHIMITEI 370poBOro 00pas3a JKW3HHW, AWArHOCTUKH, NPOMWIAKTHKA W JIEYEHHs] T€HETHYeCKHX Oone3Held. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBaHHUE. 3HAUCHNE METUIIMHCKOI T€HETHKHU B MPEAOTBPAILCHUH U JICYUCHUH TeHETHIECKUX 3a00JIeBaHUH YeoBeKa
7 Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH
71 Cenexnys Kak Hayka M TpoLecC. 3apoXIeHUe CeNeKIMU M AoMecTukanus. Ydyenue H.V. BaBuioBa o meHTpax NMpoOHMCXOXIEHHS U MHOT00Opa3us KYJIbTYPHBIX
) pacrenuii. LIeHTpBI MPOUCXOXKICHUS TOMAIIHKX KUBOTHBIX. COpT, IMopoaa, mTaMm
CoBpeMeHHBIE METOIBI CeNeKUMH. MaccoBbIi M WHIUBUAYAIbHBIH OTOOPHI B CENEKUMH pacTeHWi W >KMBOTHBIX. OIeHKa sKcTephepa. biam3kopopcTBeHHOE
7.2 cKpemmBanue — MHOpUauHT. Yucrtas nmuams. CkpelimBaHME YHCTHIX JUHUHA. ['ereposmc, winm ruOpuanas cuina. HeponcTBeHHOE CKpeluBaHWEe — ayTOPWJIMHT.
OtnanénHas ruOpuaM3anyst ¥ e€ ycrexu. VIcKycCTBEHHBIH MyTareHe3 1 MoJTydeHre MOJTUIUIONA0B. JIOCTIKEHNUS CENEKIIMN PACTEHHUH, )KUBOTHBIX U MUKPOOPTaHH3MOB
BrorexHomorust kKak orpacip NMpou3BojCTBa. ['eHHas wHXeHepus. Dtarbl co3faanus pekomOuHanTHOW JIHK m TpaHCcreHHBIX opranu3moB. Kierounas umxeHepws.
7.3 Knerounsie KyabTypbl. MUKpOKIOHAJIbHOE pa3MHOXEHHE pacTeHuid. KiIoHnpoBaHUE BEICOKOIPOAYKTHBHBIX CEJIbCKOXO03SHCTBEHHBIX OPraHM3MOB. JKOJIOTHUECKHE U
strdeckue npodsembl. MO — reHeTnuecky MOJU(UIIMPOBAHHBIE OPTaHI3MbI
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CoAep:KAHUS
1 DBONIOIMOHHAS OUOJIOTUS
DBOJIOIMOHHAS TEOPHS U €€ MECTO B OHOIOTUHL.
CBuzerenbCcTBa  IBOJIONMH. [lal€OHTONOrMYECKHe: IIOCIEAOBATENFHOCTh IOSABICHHS BHAOB B  IAJEOHTOJIOTMYECKON JICTONMCH, MEpPeXOJHbIe (OPMBL.
1.1 Buoreorpaguueckue: cxoacrBo M pazinuue ¢ayH M (rop MaTepHKOB M OCTPOBOB. DMOPHOJIOrMYECKHE: CXOACTBA M Pa3nuyuus SMOPHOHOB DPa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIEC, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OPraHbl, aTaBU3MBL. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMUECKHUX ITyTeH y BCEX OpraHU3MOB
Lo OBomononHas teopust Y. JlapsuHa. [Ipeanocsuiki BOSHUKHOBEHHS JapBUHU3MA. [IBIDKYyIIME CHIIBI 3BOJIOHY BUAOB 110 J{apBuHy (M30BITOYHOE pa3MHOXKEHHE IPH
' OTPaHUIEHHOCTH PECYPCOB, HEOMpeaeIEHHAs N3MEHUYNBOCTE, O0pH0a 3a CYIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOp)
1.3 Cunternueckas teopus 3Bomonuu (CTD) u ocHOBHBIE €€ oJokeHus. MukpolBomrows. [lomynsamms kak eAnHUIA BUIA W YBOJIIOIHN
JBmxymue cuibl (GpakTopsl) SBOMIOLMH BHIOB B NpHpoae. MyTalMOHHBIN Iponecc 1 KOMOMHATUBHAS M3MEHYHMBOCTH. [lOmynsioHHbIe BOJHBI U Apei( T'eHOB.
14 Wzomsmus u murpanus. EctecTBeHHBIH 0TOOP — HanpaBisronmii pakTop >Boonui. ©opMBI €CTECTBEHHOTO OTOOpA.
' [Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Botomu. [Ipumeps! nprcnocodnenuii y oprann3MoB. ApoMopdo3sl 1 HANOaIaNTaIiN.
Bun u BunoobpazoBanne. Kpurepuu suma. OcHOBHBIC ()OPMBI BUAO0Opa30BaHUS: Teorpaduaeckoe, SKOIOTHIeCKOe




1.5 Maxpoasomornust. @opmbl 3BosonMH: prneTndeckas, JUBEpreHTHAs, KOHBEPreHTHas1, apajuiesbHast. HeoOpaTHMOCTh 9BOIIONNHT
2 Bo3HuKHOBEHUE U Pa3BUTHE )KU3HU Ha 3eMIiie
JloHay4HbIE TIPE/ICTaBICHHS O 3apOKICHUM >KM3HU. HaydHbple TMIOTE3bl BO3HMKHOBEHHS JKM3HM Ha 3emiie: abMOreHe3 W MaHcHnepMus. XHUMHYECKash SBOJIOLMSL.
2.1 DKcnepruMeHTaIbHOE MOATBEPKICHHE XUMMUUECKOH aBoIoIy. HauansHele aTansl Ononormndeckoii spomorwu. ['nnoreza PHK-mupa. [TepBbie KIIeTKH 1 UX 3BOITIOIHS.
DopMUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB
PazBuTHe >xu3HM Ha 3emiie 1o spaM u nepronam. Karapxel. Apxeiickast U rmporepo3oiickas spsbl. [laneo3olickast spa u €€ nepropl: KeMOPHICKHUH, OpIOBUKCKHUH,
55 CUITYpUICKHH, JE€BOHCKUH, KAMEHHOYT OJIbHBIN, TIepMCKUHA. Me3030iickas 3pa U e€ NeproAbl: TPHACOBBIH, IOPCKHIA, MEJIOBOIL.
’ Kaiino3olickas spa u e€ nepuojpl: MaleoreHOBbIM, HEOr€HOBBI, aHTPOMOreHOBHIN. XapakTepuCTHKa KIMMaTa M TeoJOrMYeckux mporeccoB. OCHOBHBIE 3Talbl
SBOJIIOLUH PACTUTEIHLHOTO M XKMBOTHOT'O MHUpa. ApoMopo3bl Y pacTeHuit 1 )KUBOTHBIX. [TosiBIIEHME, pacliBET U BEIMUPaHHE TPYIII KUBBIX OPTaHU3MOB
2.3 CucteMa opraHHUECKOro MUpa Kak oTpaXkeHre 3BOoNoLUU. OCHOBHBIE CHCTEMAaTHYECKHE IPYIIITBl OPTraHU3MOB
OBosntolus yenoBeka. AHTPONoIorus Kak Hayka. Pa3BuTue npencTaBieHU 0 IPOUCXOKICHUN YelloBeka. MeToabl u3ydeHus anTpornoreHesa. Cxo/CcTBa U pa3inyus
)4 YyeJloBeKa U KUBOTHBIX. CHCTEMaTH4ecKOe MOJI0XKEHHUE YeIOBeKa.
' JBwxymye cuibl (pakTopsl) aHTpororenesa. HacnencrBeHHass ©3MEHYMBOCTD U €CTECTBEHHBIH 0T00p. OOIIeCTBEHHBIN 00pa3 KM3HU, H3TOTOBJICHUE OPYIUH Tpy/a,
MBIIIUIEHHUE, PEYb
Y OCHOBHBIE CTQAUH U BETBH HBOJIOIMY YEJIOBEKA: aBCTpaJoNUTeku, YemoBek ymensiid, YemoBek mpsMoxonammi, YemoBek HeaHAEPTaIbCKUM, YeIoBeK pa3yMHBIH.
' Haxonxy nCKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUS, 00JIaCTh PACIPOCTPaHEHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 HU3HH, OPY I
06 Yenoseueckue pacbl. OCHOBHBIE OOJIbILIME PACHI: EBPOIICOH IHASI (€Bpa3uiicKas), HErpo-aBCTPaIOHIHAS (IKBATOPUANIbHAS), MOHTOJIOM IHAS (A3UaTCKO-aMEPUKAHCKas).
' UYepThl IPUCIOCOOIEHHOCTH MPEACTABUTENCH YeTIOBEUECKUX pac K YCIOBUIM CyliecTBoBaHHA. EMMHCTBO uenoBeyeckux pac. Kpuruka pacusma
3 OpraHu3Mbl 1 OKpyXKaromas cpeia
31 OKonorus Kak HayKa. 3aJaud ¥ pa3aeNnbl 9KOJIOTHU. MeToIbl SKOJIOTMUeCKUX HCCIIeI0BaHHI. DKOIOrnIeckoe MUpoBo33penue. Cpebl OOHTaHUs OPraHU3MOB: BOIHAS,
' Ha3eMHO-BO3/IyIlIHAs, IOYBEHHAs, BHyTPHOPraHU3MEHHAas
32 Oxonormyeckre (akropsl. Kiaccupukamus sxonmorndeckux (axTopoB: abHOTHYECKHE, OHMOTHYECKHE W aHTPOINOreHHbIe. J[eliCTBHE SKOIOrH4ecKux (aKkTopoB Ha
' OpTaHU3MBI
33 Abuotuueckre (akTopbl: CBET, TEMIIEpaTypa, BiaxHocTh. DoTonepronusm. [Ipucnocobienns opraHu3MoB K AeiCTBHIO abHoTHUecKuX (hakTopoB. buomorndyeckue
' PHUTMBI
34 brornmueckne Qaxroppl. Buasl OHMOTHYECKMX B3aMMONCHCTBHI: KOHKYPCHLMS, XWIIHMYECTBO, IMApa3WUTH3M, MYTyalu3M, KOMMEHCAIN3M (HaXJIeOHHYECTBO,

KBapTUPAHTCTBO), aMEHCAIN3M, HEHTpaan3M. 3HaueHHEe ONOTHYECKUX B3aNMOCHCTBIN IS CYIIECTBOBAHHSI OPTAHU3MOB B IIPHPOAHBIX COOOIIECTBAX




DKOJIOrHYCCKUe XapaKTCPUCTUKU TTONMYJIALNHA. OCHOBHEIE ITOKa3aTeIHN nonyidanuu: 4YUCICHHOCTb, INIOTHOCTb, POXAAEMOCTb, CMCPTHOCTb, MPHUPOCT, MUT'PALIUA.

3 JlMHaMKKa YUCICHHOCTHU TOMYJISIMU U €€ PEeryIIsius

4. Co0011ecTBa U YKOIOTHICCKIE CHCTEMBI

4.1 Coo01ecTBO OpraHu3MoB — OuoreHo03. CTpyKTyphI OMOIICHO3a: BUIOBAs, MPOCTPAHCTBEHHAs, Tpodudeckas (tmiieBas). Buasl-mnoMmuHaHTeL. CBSI3U B OHOIICHO3E
DKOJOTHYECKHE CHCTEMbI (3KocucTeMbl). [loHsTHe 00 sKocHcTeMe M OHoreoneHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYIICHTbI, KOHCYMEHTHI,

12 penyueHTsl. KpyroBopoT BEIIECTB U TIOTOK SHEPTUH B 3KocucTeMe. Tpodudeckue (MUIIEBbIC) YPOBHU dKocucTeMsbl. [TumieBble nemu u ceTd. OCHOBHBIE MTOKA3aTeNn

) 9KOCHCTEMBI: Ouomacca, MPOAYKIHUS. DKOIOTHYECKHe MUPAMUABL: TPOMYKIMH, YUCICHHOCTH, OHoMacchl. CBOWCTBA SKOCHCTEM: YCTOWYHBOCTH, CaMOpPETYIISIHS,

passutre. CyKiieccus
[pupomHbIe YKOCUCTEMBI. DKOCHCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOIO MITH IIHPOKOIUCTBEHHOTO Jieca.

4.3 AHTPOIOTreHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCHCTEMBI. BrHoMornieckoe 1 X03sICTBEHHOE 3HAUCHHE arpOdKOCHCTEM U YPOOIKOCHCTEM.
buopasznooOpasue kak hakTop ycroitdynBocTH skocucteM. CoxpaHeHHe OMOJIOrHYecKoro pa3HooOpas3ust Ha 3emiie
Yuenue B.U. Bepnasackoro o 6uocdepe. I'panuibl, coctaB u cTpykTypa Ouocdepsl. XKupoe BemectBo u ero gpynkumn. OcobeHHOCTH OHochepbl Kak ri1o0aibHOM

4.4 9KOCHCTEMBI. JI[HHAMHUYeCKOe paBHOBecHe M oOparHas CBsi3b B Ouocthepe. KpyroBopoTsl BeIIeCTB M OHOr€OXMMHYECKHE IMKIIBI DIIEMEHTOB (YIiiepoja, a3oTa).
3oHabpHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIH

45 YenoseuecTBo B Onochepe 3emiin. AHTPOIOreHHbIe M3MEHEeHus B Orocdepe. [1o0anbHble KOI0rn4IecKre mpooiieMbl.

OcHOBa paLMOHATIBHOTO YIIPABICHUS IPUPOAHBIMH PECYPCAMHU U MX UCIOIb30BaHUE. JJoCTIKEHNS OHOIOrMH M OXpaHa MPUPOABI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

* bruosnorus. 10 xmacc. [Taceunnk B.B., Kamenckuit A.A., PyorioB A.M. u np.; Ilon penaxuueii [Taceunmnka B.B. AkunonepHoe obmectBo «M3natensctBo «lIpocBemenne»

* Buonorus. 11 knace. [Taceunuk B.B., Kamenckuit A.A., PyomoB A.M. u np.; Ilox penakiueii [Taceunnka B.B. AkimorepHoe obmiectBo «M3natenbetBo «IIpocBernienmey

METOANUYECKUE MATEPHUAJIBI AJ151 YUUTEJIA

JIsicenxo U.B. Tloypounsle mnansl. buonorus. 10 knacc.Bonrorpaa,uza-so "Yuurens"

Yepennukona I'.B.IToypounsie mansl. buonorus. 11 knace.Bonrorpan,uza-po "Yuutens"

MyxamemkanoB WU.P.Tectbl,3a4eTsl,0mutionpock! mo ouonoruu.10-11 kmacesr. M.:"Bako"

Annudepon A.B.KoMHaTHbIE pacTeHusl B IKOJIE: HAOMIOIEHHS U SKcriepuMeHTh. M. :[{poda

Honuesa A.1O.,TopranoB A.B.bronorus B cxemax u tabnunax.DddexruBras noaroroska k EI'D.Mocka
Kupunenko A.A.buonorus. Coopauk 3a1au o reHeruke s noaroropku k ET'D..JIETOH

Kupunenko A.A.MonekyinsipHast 6uosnorus. COOpHUK pa3HOYPOBHEBBIX 3aanuii st noarorosku k EID.JIETUOH
Komecuuxos C.U.buomorusa.Oxomnorus.Iloaroroska k EI'D.JIETMOH

HUP®POBBIE OBPA3SOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

http://school-collection.edu.ru/ - Enunast komtekims 1uppoBbIX 00pa3oBaTeIbHBIX PECYPCOB
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