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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY JUJIS
ONpENENCHHs] TMOAXOJ0B K (OPMUPOBAHUIO COAEpPKAHUSA Y4EeOHOro Ipeamera
«buonorus» cocraBwiM: KoHuentyainbHble mnonoxenuss DOIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIeH, CoJep)KaHHs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBITYCKHUKOB, MTOJIOKEHHS 00 OOIIUX LEIIX U
OPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obrmrero oopazoBanus B Poccutickoit deneparuu, a Takke MOJT0XKESHHS O CrieIuduKe
Ouonoruu, €€ 3HAYEHWUW B T[IO3HAHMM IKUBOM TMPUPOJABI U OOECICUCHHUU
CYILIECTBOBAaHUS 4YesloBeYecKoro obmiectBa. CorjiacCHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpeJIeJIeHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Jaét MpecTaBICHHE O 1eNsX, 00 00IIel cTpareruu
0Oy4eHHsI, BOCIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMHU YUeOHOI 0 MpeaMeTa
«buomnorusy, onpezaenser o0a3aTeabHOE IPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHAYEMYIO MOCJIEI0BAaTEIbHOCTD
M3YUYeHUs] yUYEOHOT0 MaTeprasia ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0Opa30BaTEIbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
00y4Jarommxcs.

B nporpamme o 6M010THYU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METalmpeAMETHBIM U TMPEJAMETHBIM pe3ysibTaTaM oOOy4YeHUs B
dbopmMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TT03HABATEIILHOM
JeSTeNbHOCTH/Y4eOHbIX JEHCTBUI 00ydYarolmuXcsi MO OCBOCHHIO COJIEpKaHUs
OMOJOrMYeCKOro 00pa3oBaHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMM OWojoruu, Ojarojgapss 4eMy B HeW
NPOCMATPUBAETCS HANPABJICHHOCTb Ha PAa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHUEM €CTECTBEHHO-HAYYHOT' O MHUPOBO33pPEHU, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHUS, MPEICTABICHUN O 3I0POBOM
oOpa3e KU3HH M OEpeKHBIM OTHOIIEHHUEM K OKpYXalolled MPUPOIHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHeM OOIEOMOIOTMYECKUX TEOpUH, a TakXKe 3HaAaHUU O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOLIECCOB B MPOrpaMMe IO OMOJIOTMH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TOBCEIHEBHOM JKU3HU JJISI PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCJIE: TPO(OUIAKTHKYA HACIEJCTBEHHBIX 3a00JIEBAaHMIA YEIIOBEKA, MEIHMKO-
T€HETHYECKOTO KOHCYJIbTUPOBAaHUSI, 000CHOBAHUS KOJIOTHUECKH 1IETIECO00Pa3HOTO
TOBEJICHUS B OKPYKAIOUIEH MPUPOJHON CpEE, aHAIN3a BIMSHUSA XO3IMCTBEHHOU
JEATENBHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenue BHUMaHHWS K TPUKIAIHON HAMpPaBICHHOCTH Y4YeOHOTO TpenMera
«buonorus» NpoAMKTOBAHO HEOOXOAMMOCThIO 00ECTICUeHUS YCIIOBUH JIJISl PEIICHUS



OJTHOM M3 aKTyaJbHBIX 3a7a4 IIKOJLHOTO OMOJOTHYECKOTO 00pa3oBaHMsl, KOTOpas
npeanoiaraer GopMuUpoBaHue y oOyYaroluxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
U3MEHEHUSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero o6miero oOpa3oBaHUS 3aHMMAeT Ba)KHOE
mecto. OHa obecmeunBaer (GopMuUpoBaHHE y OOYYArONIMXCS TPEICTABICHUNA O
HAyYHOW KapTUHE MHpa, pacIIUPsSeT U 00O0OIIaeT 3HAHUS O KUBOW MpUpoOje, €€
OTJIUYUTENIbHBIX TPU3HAKaX — yPOBHEBOW OPTraHHW3alldd M HBOJIOIUHU, CO3MAET
yCIOBHSI  JJisi:  TO3HAHWS ~ 3aKOHOB  JKUBOWM  TNPUPOIbI,  (OPMHUPOBAHUS
(GyHKUIHMOHATBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3omacHoro ooOpasa
KHU3HHU, SKOJIOTHUECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K XUBOM MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  337a4  CpeJHero  oOmero  o0pa3oBaHUs,  COLMAIU3ALMU
oOyuaromuxcs. M3ydyenre 6uonmorun odecrneynuBaeT yciaoBus sl (popMUpOBaHUS
WHTEJUICKTYabHBIX, KOMMYHHUKAIIMOHHBIX ¥ WH(GOPMAIIMOHHBIX  HABHIKOB,
ACTETUYECKON KyJbTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSIMU U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpadun. Ha3BaHHbIE MONIOKEHHUA O TMpeIHA3HAUYEHUH Y4YEOHOTO MpeaMeTa
«buosnorus» CcOCTaBWIM OCHOBY JUIS OTpEICNICHUs TOAXOJIO0B K OTOOpY W
CTPYKTYPUPOBAaHUIO €r0 COJACpIKAaHMS, IMPEACTABICHHOIO B MPOrpaMMe IO
OuoJIoruu.

Ot60p comepxanus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C TMO3ULUNA KYJIbTYpOCOOOPAa3HOTO MOJX0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIIuecs: TOJKHBI OCBOUTH 3HAHWA M yMEHWs, 3HAYUMbIC IS
dopMupoBaHus o0OmIed KyJIbTYpHl, ONPEACNAIONINE aJeKBaTHOE TOBEICHHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU M TPAKTUYECKON AestenbHOCTU. Oco00e MECTO B 3TOW CHUCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI CO/ICP KaHUS, KOTOPHIE CIIy»KaT OCHOBOM st POpMHUpPOBaHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yYMaHH3aIllUU
OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpKaHUs Y4YEOHOro MaTepualia B MIpOorpamMme Io
OMOJIOTUM OCYIIECTBIIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOU MPHUPOBI, O €€ YPOBHEBOW OpPTaHU3AINU U
IBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIONIUE COJiepKaTeNbHble TUHUU: «buonorus kak Hayka. Metompl
HAy4yHOTo To3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHu3M Kak
Oouonornueckas cucreMa», «CucTteMa M MHOTOOOpa3we OPraHUYEeCKOTO MHUPAy,
«DBOTIOIHUS KUBOH TPUPOBD», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



[lenr uzyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATIBHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra | NPUOOPETCHUE yMEHUH
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JCHCTBHUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00ecTieunBaeTCs peIIeHNEM CIISAYIOMINX 3a1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OWOJIOTHYECKUX TEOPHSsX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAyKalluX OCHOBOU
st (OpMUPOBAHUSI MPEACTABICHUNA O €CTECTBEHHO-HAYyYHOW KapTHHE MHUpaA, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3AIlMH, BBIIAIOIINXCA OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopmMupoBaHUE y OOYYaIOMIMXCS MO3HABATEIbHBIX, HHTEUICKTYyalbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHadn3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M TOJIXOJIOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHU3alUK;

CTAaHOBJICHHE y oOOydamommxcsd oO0mel KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO
MUpa KUBOW TIPHUPOJIBl HA OCHOBAHWH 3HAHUH W OTIBITA, TIOTYYCHHBIX TTPH U3yUECHUN
OHoJIOTHH;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOTHIA;

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHUS ATHISCKUX
HOPM IpU IPOBEICHUH OMOJIOTMUYECKUX UCCIEOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHSI
AKOJIOTHYECKOU KYJIBTYPBI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLIEHKU TOCJIEICTBUI CBOEH AEATENIBHOCTH IO OTHOUIECHHIO K OKPYKAIOIIEen cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COONIOACHHE Mep NPODUIAKTUKU
3a00JI€BaHM.

B cucreme cpennero oo6miero oopazoBanusi yueOHbI mpeameT «buonorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SBIIICTCS 0053aTeIbHBIM YUSOHBIM MPEMETOM.

Jlist nu3ydenusi 6uojaoruu Ha 6a30BOM YpOBHE CpeHETo 0011ero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEmeMO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, (puimocopuei, 3TUKON, SCTETUKON U MPaBOM.
Ponb Onosnoruu B popMHUpOBaHUM COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. CrucreMa
OMOJIOTUYECKUX HAYK.

MeTobl TO3HaHUS )KUBOUM IPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KilacCUpUKaLMs, MOJETUPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl TO3HAHUS )KUBOW TTPUPOJIBIY.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «lcrnonb3oBaHWe pa3IMYHBIX METOAOB MpPHU
W3Y4YCHUN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

Kusble cuctembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOUN MPUPO/IBI.

CBoiicTBa OMOCUCTEM M HX pazHOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, IOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreOIeHOTUYECKHI ), OMOC(EepHBI.

JleMoHCcTpanuu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHHU OpraHU3alUU
YKUBOU ITPUPOIBD.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. XumMu4eckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHUKPO3JIEMEHTBL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKUMA BOAbI W MHUHEpaJbHBIX BewmecTB B kierke. [lomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCJIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHAsl, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buomornyeckue
byHKIUN OENKOB.



depMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHne pepMeHTa: aKTUBHBIH
HeHTp, cyocrpatHas crnenuduyHocTh. Kodepmentsl. Butamunsl. OTtinuus
(GbepMEHTOB OT HEOPTraHUYECKUX KaTaau3aToOPOB.

VYrneBoabl: MOHOCaxapu bl (TJIH0K03a, pu003a U 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JlaKkTO3a) MW IOJMcaxapuabl (Kpaxmall, TJIMKOTeH, IIeJUI0JI03a).
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuae:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckne ¢yHkumu saunuaoB. CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMITUJAOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxnennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoOHOMEpHI
HYKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkimun PHK.
Bunast PHK. AT®: ctpoenne u pyHKIUH.

[{utonorus — Hayka o kietke. Kiietounast Teopusi — mpuMep B3aUMOIEUCTBUS
unen u (HaKToB B HAYYHOM MMO3HAHUU. MeTO/ bl U3yUEHUS KICTKHU.

Kietka kak nenoctHas xuBasi cucteMa. O0uiue Npu3Haky KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Monekynbl JIHK kak renerwueckuit ammapar, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuOoTHYECKass U Mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHUsl IpOKapuoTHYecKOoM kieTku. KnerouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTENIBHOM, >XUBOTHOU H
rpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
dbyukiuu. [nasmatnyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKuu. [{uTomnnasma u eé
opranoupl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat I'ombmxw,
nn30cOoMBbl.  [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHJPHUHU, IUIACTUIBIL.
[Ipoucxoknenne MUTOXOHIApUM u TacTua. Buael mmactun. HememOpanHbie
OpPraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOJIU, PECHUYKH,
KI'yTUKU. QYHKIUU OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHslid HeHTp KiaeTku. CTpoeHue snpa: saepHas o00J0YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

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

Jnarpammel: «PacnpeneeHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW IPUPOJIEY,
«PacmpeniesnieHue XUMHUYECKHUX 3JIEMEHTOB B dKUBOU MPUPOIEL.

Tabmuubl u cxembl: «llepuognyeckas Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJb», «buocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OeTKay,
«Ctpoenne pepmentay, «Hyxnennosbie kuciotel. JJHK», «Ctpoenune momnexynbl



AT®», «CtpoeHne 3yKapuoTH4YEeCKOM KIEeTKW», «CTpOeHHEe >KMBOTHOU KIIETKW,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKWY,
«CTpoeHue sapa KIeTKn», « YTIIeBOJAbD, «JIumuab.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE Jis MPOBEICHUS
HaOIIOJICHUM, W3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONW AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y.

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpOoe€HUS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemaparax M HMX
OMHICAHUEY.

Tema 4. ’KnzHeaeaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
JTUCCUMMIISIIMS (PHEpreTUUYecKrii oOMEH) — JB€ CTOPOHBI €JIMHOIO0 Ipollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTaboau3ma.

Turnbel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepMeHTOB B
O0OMEHE BEILIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqipl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYyIoUe OakTepuu. 3HaYEHUE XEMOCUHTE3a s
YKU3HH Ha 3eMIe.

DHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHUE H
aKKyMYJIMPOBAHHME SHEPTUH B KIIETKE. DTarbl JHEPreTUYECKOTro oOMeHa. [ mukous.
bpoxxenne u ero Buibl. KucioponHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. DPPEKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakniunm wmatpuyHoro cuHrte3a. [enermueckas wHbopmanus u JIHK.
Peanuzanmsi reHeTMdeckol uH(OpMaAnMM B KIETKE. | €HETHYECKHUU KOJ U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsle popMsbl xu3HU — BUpYychl. cTtopus oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKH3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc mmmynoznepunura yenoseka (BMIY) — BozOyaurens CIIN/a.



OOpatHass ~ TpaHCKpUIIIUA, peBepraza W uHTerpaza. lIpodunakruka
pacrpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tumbl mutanusy, «Metaboausm», «MHTOXOHIPUN,
«HepreTudeckuii ooMmen», «Xiopomiacty, «Potocuntes», «Ctpoenune JHK»,
«Ctpoenue u QPyHKIIMOHUpPOBaHUE TeHa», «CUHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xkuzHeHHbld nukin Bupyca CIIN/da,
oaxkTepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuums»,
«buocunTes 6enkay, «CTpoeHue KIeTKu», Moaeiab cTpykTypbl JJHK.

Tema 5. Pa3MHOKeHMe M MHIUBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbIii UK, WM KU3HEHHBIM LMKI KieTku. WHTepdaza u MuTos.
[Ipormecchl, mpoTekatome B uHTepdaze. Pernmukanus — peakiys MaTpUYHOTO
cuateza JIHK. Crpoenme xpoMocoMm. XpOMOCOMHBEI HAa0Op — KapHOTHIL
JIumionHeIi W TaluUIOWJIHBI ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W HWHIAMBHUAYaJbHOIO  Pa3BUTUSA
OpPraHu3MOB.

Henenune knetkun — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromTo3.

@dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U nmoyioBoe. Bubl 6ecmnosioro
Pa3MHOXKEHUA: [JIEJICHUE HAaJBOE, II0YKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKe, BETeTATUBHOE pa3MHOXkKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJI CENEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIINYUS OT OECIIOIOTO.

Meito3. Cranuu Mmeio3a. IIporecchl, NpoucxXoadiine Ha CTaaudaxX Menosa.
[ToBenenue xpomocom B Meno3e. KpoccunroBep. buonmormdyeckuii CMbICT U
3HAYEHHUE MEN03a.

["ameTorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U sMIHUKU. OO0pa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOICHES.
OcoOEHHOCTH CTpPOCHHS SUILEKIETOK U clepMaTo30uaoB. OIUIoJ0TBOpEHUE.
ITaptenorenes.

NunuBunyanbHoe pasBuTHE (OHTOT€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl YMOPHUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOiieHue, ractpyisius, opraHorene3. [loctamOpuonanbHOEe pazBuTHe. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HempsaAMoe (IUYuHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButrue pacreHuil. OHTOreHE3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJIUU PA3BUTHUSI.

JlemoHcTpanum:

Tabmuubr u cxembl: «DopMBI pa3MHOXKEHHSI OPraHU3MOBY», «JIBoWHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xieTku Oakrepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsii mukim», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsmoe u HEnpsaMoe pa3BuThe», «l'aMeToreHes y MICKONMUTAIOMNX U
yenoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHleKneTka Miuekonuraromero», «Kapuoknnes B KIeTKax
KOpelIlka JyKa», MarHuTHas MOJelb-alniuiukanus «Jlegenue KIeTKu», MoJelb
JIHK, monens meTadha3zHoit XpOMOCOMBEI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlabopatopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpeIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTaxy.

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nutonoruu
U 3MOpUOJIOTUM B CTAaHOBJIIEHMM Te€HETUKH. Bkiaa poccuiickux u 3apyOeixHBIX
y4EHBIX B pa3BUTHE TEHETHUKU. MeETOIbl TEHETUKH (TUOPUIO0JIOrMYECKUM,
[UTOI€HETUYECKUHN, MOJEKYIIpHO-TeHeTU4YeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCTIOJb3yeMasi B CXeMaX CKPEIIMBaHUIM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPU3HAKOB, YCTAaHOBIICHHbIE . Menaenem.
MoHorubpuHoe CKpeluMBaHUe. 3aKOH €IMHO0Opa3usi THOpUIOB MEPBOTO
nokoseHud. [IpaBuino noMuHUpOBaHMS. 3aKOH paCIICIICHUS TPU3HAKOB. [ unoTe3a
guCcTOTHI raMeT. [ToaHOe U HenmoTHOEe TOMUHUPOBAHUE.

JluruOpugHoe  CKpemvMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIIeOBAHUS
npu3HakoB.  l{uToreHeTnueckue  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyouee cKkpeuBanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUTSI OTIpEICNIEHHsI TEHOTHUIIA OCOOM.

CuennenHoe HacnenoBaHue npu3HakoB. Padora T. Moprana o cuemieHHoOMy
HacJI€JOBaHUIO F'eHOB. HapyleHue clienieHus TeHoB B pe3yJIbTaTe KpOCCUHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. | €eHETHUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE MOoyia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHbie opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuaimoHHbIi psijy M BapUallMOHHAS KPUBAs.
Hopma peakumun npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiuu. CBOCTBA MOAU(PUKAIIMOHHON U3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOMU
W3MEHUYUBOCTU. MyTarmoHHast "3MeHUYUBOCTh. Kimaccudukanus MyTaruii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HYacToTa 1 mpuunHbl MyTalud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HaclieACTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

BresanepHas HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T€HETUKU
YyeJI0BeKa: reHeaIOTHUYEeCKU, OJIM3HEIIOBBIN, IIUTOT€HETHYECKIUHM, OMOXUMUYECKUI,
MOJIEKYJISIPHO-TEHETUUECKHA. CoBpeMmeHHOE OnpeeSICHHE TEHOTHIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T11P-anamm3a. HacnencTtBennsle 3a00JieBaHUS dYeJIOBEKa: TI'CHHBIC OOJIC3HU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pOBOr0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS T€HETUYECKUX
0ose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHME. 3HAUYECHHUE MEAUIIMHCKON
TEHETUKU B MPETOTBPAICHUU U JICYEHUU FT€HETUUECKUX 3a00JIeBaHUM YeIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabnuie! u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKast
OCHOBAa», «3aKOH pacUICIJICHUS U €r0 IUTOr€HETUYECKasi OCHOBaY, «3aKOH YHCTOTHI
rameT», «Iurnbpuanoe ckpemmBanney, « L {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus», «Menosy, «BzanumoaencTBue amieabHbIX T€HOBY, «I eHeTHUeCcCKue
KapThl pacCTEHUH, )KUBOTHBIX M 4eloBeKa», «I eHeTnka mojia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO € MoJoM», «KapuoTumel 4yenoBeka M KUBOTHBIX),
«Bunpel mamMeHunBoCTHY», «MoaudukanmonHas HU3MEHUMBOCThY, «HacnemnoBanue
pesyc-daktopa», «I'eHeTruka rpym KpoBm», « MyTarimoHHas U3MEHUUBOCTD.

O6opynoBanue: Mojaenu-anmuIinkanuu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpeniuBanue», «llepexpéct
XpPOMOCOM», MUKPOCKOII 1 MUKponpenapart «po3zodunay» (Hopma, MyTanuu Gopmsl
KPBUIBEB U OKPACKU Tena), repbapuii «['opox moceBHOM.



JlaGopaTopHblie ¥ NpakTHYecKue padoThI:

Jlabopatopnas pabora Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPHUIHOTO CKpEUMBaHUs y AP030( Uikl Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenue MoauduKamOHHON U3MEHYUBOCTH,
MTOCTPOCHHE BAPUALMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

Jlabopatopnas pabora Ne 7. « AHanmu3 MyTaluid y JIpo30QHiIbl HA TOTOBBIX
MUKPOTIpEnapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MpoOIECC. 3apOKICHUE CEJICKUUU U JTIOMECTUKAIIUS.
VYyenue H. U. BaBuiioBa o 1ieHTpax mpouCX0oxACHUS 1 MHOTOO0Opa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKAEHUS AOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCoBbIi U UHAUBUYaTbHBIN OTOOpPHI B
CEJIeKIIMU pPACTeHMM W >KMBOTHBIX. OIlEHKa JKCTepbepa. bIM3KOpOJICTBEHHOE
ckpemuBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHWE YWCTHIX JMHUMH.
['erepo3uc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUAMHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. IckyCCTBEHHBIM MyTareHe3 u moJiydeHue
MOJTUILIONIOB. JIOCTHXKEHUSI CENEKIIMU PACTEHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3manusi pexomObunantHor JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUHU.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkosornyeckrue W dtuyeckue  npobmemsl. MO —  reHeTrmyecku
MOIU(ULIIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

IToptpersl: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabnuupel u cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KyJbTYPHBIX pacTeHui», «[lopoasl TOMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenunity, «OtnanéHras ruopuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Ilomumnonnus», «OO0bekThl OuoTexHONOTHM», «KileTouHble KyJIbTYpHl U
KJIOHHpOBaHHeE», «KKOHCTpynpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacteHuil, repbapuii «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypenuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKUMUA PACTEHUU H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IIJIEMEHHYO bepmy,



COPTOUCTBITATEILHBIM  YyY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1AaOOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoIIOIIUOHHASL OMOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OHMOJIOrMU. BiusiHue 3BOJIIOIMOHHON TEOpUM HA PA3BUTHE
OMOJIOTUY U APYTHX HaYK.

CBugerenscTBa dBOMOIMU. [laneoHToNIOrMYECKHE: TMOCIEI0BATEIbHOCTD
NOSIBJIEHUS BUJIOB B MAJICOHTOJOTMYECKOW JIETONMCH, MEPEXOJHbIE (HOPMBI.
buoreorpadudeckue: cxoncTBo u paznuaue payH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOIOTMYECKHEe: CXOJACTBA M pPa3iIMyusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHHUTEIbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTMYHbIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX MyTeH Yy BcexX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochblikM BO3HUKHOBEHUS
napBuHU3MA. J[BWKyIME CHJIBI HBONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE MPHU OTPAHUYECHHOCTH PECYpPCOB, HEOMNpPEAENIEHHAs WU3MEHUYHUBOCT,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

Mukpososonus. [Tonmynsuusa kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupoje. MyTallmoOHHBINA
npolecc M KOMOWHATUBHAs HM3MEHUYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EctecTBenHbIii 0TOOp — HampaBusOmui ¢aktop dSBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Bomonuu. [lpumeps
MPUCTIOCOOJIEHH Y OpraHu3MoB. ApoMop(h03bl U HAHOATANITAIIUH.

Bun wu  BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa3oBaHusl: reorpaduyeckoe, IKOJIOrHIECKOE.

MakposBomonius.  PopMbl  3BOTIOLMU:  (UIETHYECKas, JAUBEPreHTHAs,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpatuMocTs 3BOIOIUN.

[IpoucxoxieHne OT HeclneuualTu3UpOBaHHbIX NpenkoB. [Iporpeccupyromias
crenuanu3anus. AJanTuBHas paauarus.

JlemoHcTpanum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosnep, A. H. Ceepuos.



Tabmuibl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiey, «3apoabITn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EctecTBeHHBbI 0TOOPY, «MHOroobpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoA  KMBOTHBIX), «ITonynsauumy», «MyTanuonHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unnoamanrammmy, «OO0mas aereHepanus,
«/IBrxymue cuibl 3Boouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHuE», « IKOJIOTHUECKOE BUI000PA30BAHKE.

OO6opynoBaHUE: KOJUIEKIIMST HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAaCKH,
Ha0oOp TJI0/OB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCTIOCOONIEHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, Koyuiekuus «DopMbl COXPaHHOCTH
HMCKOIIAEMBIX JKHUBOTHBIX M pPACTeHUW», MoJeib ammukamua «llepexkpéct
XpPOMOCOMY, BIIayKHbIE npemnapartsl «Pazsutrne Hacekomoro», «PazBurtue Jsrymkm»,
Mukponpenapar «JIpozoduna» (Hopma, myTanuu GopMbl KPUIHEB U OKPACKH TEJNA).

JlaGopaTopHble U NpaKTUYEeCKHe PpadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB IO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlabGoparopnas padota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuHble TpPEACTABICHUS O 3apOXKICHUM >KW3HU. HaydHble THNOTE3bI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHes W TNaHCHepMus. XuUMUUYecKas
ABONIONMS. AOHOTEHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHUE XUMUUYECKON 3BoIIOIMA. HayanbHble ATarbl
ouosornueckor sBostoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE MPOTOKJIETKHU. I[lepBble KJIETKM W HMX IBOIIOIUA.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
nporepo3oiickas d3pel. llameosoiickas spa u €€ mnepuUoOAbl: KEMOPHUICKHUIA,
OPZIOBUKCKHH, CUITYPUHUCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa v €€ Nepruobl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TreoJornyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTENIBHOTO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBIEHNE, paciBET U BBIMUPAHUE TPYIIIT AKUBBIX OPraHU3MOB.



Cucrema OpraHUYECKOrO0 MHpa KaK OTpakeHHe 3BotonuU. (OCHOBHbBIE
CUCTEMATHYECKHE TPYNIbl OPraHU3MOB.

DBOJIIOIMS YeJIOBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue mpeacTaBieHuid o
MPOUCXOXKJIECHUM YesoBeKa. MeToabpl u3ydeHusi aHTpororeHesa. CxXojcTtBa u
pa3nuuurs YeI0BeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBrkymue cuibl ((hakTophl) aHTporiorene3a. HacneactBeHHas ”3MEHUYUBOCTh
U ecTeCTBEHHbIN 0TOOp. OOIecTBeHHBI 00pa3 >KU3HU, WU3TOTOBIICHHE OPYIUN
TPYyJa, MBILJIEHUE, PEYb.

OCHOBHBIC CTAJIUM U BETBU DBOJIIOIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbi, YenoBek mnpsaMoxomdmuii, YenoBek HeaHAEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpEMs CYIIIECTBOBAaHMS, 00JIaCcTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BpPOMNEOU]IHAsS
(eBpasuiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCHOCOOJICHHOCTH  MpeJCTaBUTEISH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4eI0BEYECKHX pac.
Kpuruka pacusma.

JleMoHCcTpanuu:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHHe COJHEUYHOH CHCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KieTka», <OKMBOTHas  KieTKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHUCTEMa OPTaHUYECKOrO0 MHUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHUS YEJIIOBEKa U UeOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeJNOBEKay, «JlpeBHenmmue oam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PaChD).

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUST KAaMEHHBIX OpYJIud TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOma), TeOXpOHOJOTHUYECKas TaOmuia, Kouiekius «Dopmbl
COXPAHHOCTU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[IpakTuueckast padora Ne 1. «M3ydeHue MckomaeMbIX OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKIIUSX).

OKcKypcus «IBOJIOIUS OPraHUYECcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUul My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KaKwIIas cpeaa.



DKoJI0rvs Kak Hayka. 3aaqyd ¥ pa3Jenbl 3KOJOTUH. MeTOIbl IKOJIOTMYECKUX
UCCIIEOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonornyeckne (dakTopel. Knaccudukamuss SKoJOTHYECKHX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME M aHTpOIOreHHble. JleiicTBHE SKOJIOrMYeCcKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAN3M.
[IpucnocoGnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnyeckue dhakTopsl. Busmbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOu03 U ero ¢opmbl. [lapazutusm, koomepaius, MyTyalusM,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHHe OWOTUMYECKHUX B3aUMOJEUCTBUI I CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKM nomysiuuu. OCHOBHBIE IIOKAa3aTENH
MOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POYKIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J{nHaMyuka 4uCIeHHOCTH MOMYJISIUU U €€ peryssius.

JleMoHCcTpanuu:

[Toptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpenbl 0OUTaHUA
opranu3moBy», «®Doronepuoausm», «llomynsiiun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJSUUU HHDY30pUu-TY Pesibkny, «[IutieBbie nenm».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopnas paborta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PaCTeHUN U3
Pa3HBIX MECT OOHUTAHHS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[TpakTrueckast padora Ne 2. «Iloacuér MIOTHOCTH MOMYJSIUN Pa3HBIX BUAOB
pacTeHUI».

Tema 4. Coo0mecTBa 1 IK0JI0rHYeCKHE CUCTEMBI.

CooOmiecTtBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasd,
NpPOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-nomunantel. CBsi3u B
OHoLIeHO3E.

Okonoruyeckre cuctembl (dkocucTembl). lloHsiTue 00 »3KocucTeME H
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U NMOTOK SHEPIHUU B SKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [Iuiesblie nienu u cetu. OCHOBHbIE
NOKAa3aTesid 3KOCHCTEMBbIL: OHOMacca, NPOAYKUUSA. OKOJIOTMYECKHUE MUPAMMJIbL:



MPOYKIIMUA, YHUCIEHHOCTH, Omomacchl. CBOWCTBA SKOCHCTEM: YCTOWYHUBOCTD,
caMmoperyJsiuus, pazsurre. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IPOKOJIUCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorundeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak (akTop ycroWunBocTH dKocucTteM. CoxpaHEeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB u CTpyKTypa
ouochepnl. KuBoe BemectBO U ero QpyHkuuu. OcobeHHOCTH Ouocdepbl Kak
I00ABPHONW JKOCUCTEMBI. J[MHaMu4eckoe paBHOBecMe H oOpaTHash CBSI3b B
ouocdepe.

KpyroBopoThl BeleCcTB U OMOT€OXMMHUYECKUE IIUKIIBI JIEMEHTOB (yIiepo/a,
a30oTa). 30HAIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOINIOreHHBIC U3MEHEHUS B Onocdepe.
['moGanbHbIE YKOJIOTHYECKUE TTPOOIEMBL.

CocyiiecTBoBaHME MPUPOJIBI U yenoBeyecTBa. CoxpaHeHue OuopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa paluuMOHAIBHOIO YIPaBICHUS
MPUPOJHBIMUA pecypcaMy U UX UCIOJIb30BaHUE. JIOCTHXKEHHST OMOJIOTHH M OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxembl: «llumesbie nenu», «buoleHoO3: cocTaB U CTPYKTypay,
«IIpupoaubsie coobimiectBay, «llemu nuTaHus», «IKOJIOTMYECKasi MUpPaAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeno3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
aHTPOIIOTEHHBIE BO3/ICHCTBUS Ha IPUPOAY», « BakHENIIIME HCTOUHUKY 3arpsI3HEHUS
BO3/lyXa U TIPYHTOBBIX BOJ», «llouBa — BakHeilias cocTaBistomas ouochepon,
«®aktoppl  gerpaganmu  nouB»,  «llapHukKoBBIT  3pdekT»,  «DakTOpHI
PaIMOAaKTUBHOTO 3arpsizHeHus Ouocdepsl», «OO0mas cTpykTtypa Ouochepb»,
«Pacnpoctpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH OuoCchepsD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpupoe».

O6opynoBanue: Mopelb-anmukanus «TunuuHble OMOLEHO3bI», TepOapwuii
«PacTtutenbHble coo0IIeCTBAaY, KoJUIeKIUU «buonenos», « Bpenurenn BaxHEUIINX
CEIBCKOXO3IMCTBEHHBIX KYIbTYpP», TepOapuu U KOJUIEKIIUA PACTEHUIN U )KUBOTHBIX,
MpUHAJJIEKAIIUE K Pa3HBIM SKOJIOTMUECKUM TpyIaM OJHOro Buaa, KpacHast kHura
Poccuiickoit  ®enepaniuu, H300pKEHUS OXpPAHSAEMBIX BHUJIOB PpACTCHUH U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pe3yibTaTam
OCBOGHHUS OOydJaloIMMHUCS TPOrpaMM CpemHero oomero  obpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA mpeaMera «buomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHHE OOYYAOIIMMUCS POCCUHCKON
IPaXXAAHCKON HUJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlMyWe MOTHUBAIMM K  OOyYeHHI0  OHOJIOTHWH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIOCOOHOCTHh OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIESITEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, HPUCYIIMMH CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHUs, HAJIW4YME HKOJOTHYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTalOTCS B
€AMHCTBE YYEOHOM M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKUMH COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUsI W CHOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY U IMPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJIEHUIO,
B3aMMHOT'0 YBa)XKCHHS, OEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEAUIO U
TPpaAULKSAIM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpPOLE U
OKpYXaroUIEn cpene.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW IMO3UIIUCH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMNbITA JEITEIBHOCTH B MPOLIECCE PEaTn3allii OCHOBHBIX HAIPABICHUU
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaska1aHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEATEIIBHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, pEIICHUHW Y4YeOHBIX M TO3HABATEJIBHBIX 3a/a4, BBIMIOJIHEHUU
OMOJIOTMYECKUX AKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HIIMI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATb B CBOUX JIEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMHU IIEHHOCTSIMU U
COIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON UIEHTUYHOCTH, ATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJ1y, YyBCTBAa OTBETCTBEHHOCTH miepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOW PoauHy, CBOM A3BIK M KYJIBTYPY, IIPOLUIOE U HACTOSILEE
MHOT'OHalMOHAJIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OWMOJOTHHM, TMOHUMAHHS 3HAYCHUS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHuio u 3ammurte (OrTedecTsa,
OTBETCTBEHHOCTH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATH OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTEIISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusMu HaponoB Poccuuy;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE IMOIIMOHATILHOTO BO3/IEHCTBUS KUBOW TIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JTUYHOCTH;

5) ¢usuveckoro BocmuTaHHs, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIUOHAJIBLHOTO 0J1ar0NOyYHsI:

MMOHMMAaHME U pealn3alys 3I0POBOro U 6€30macHoro odpasa )Ku3HH (3710pOBOE
NUTaHUE, COOJII0ICHIE TUTUEHUYECKHUX MPABIIT K HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATUN W OT/AbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE IEHHOCTH TPAaBWJI WHIWBHAYATbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJIOTMYECKONM M COLUaIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJTHATH TaKyIO JCSITCIIBHOCTS;

WHTEPEC K Pa3IMyHbIM cdepaMm mpodheCcCHOHANBHOU JeATETHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mpodeccud ©W  Pean30BBHIBATH
COOCTBEHHbIE KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 M CaMOOOpPA30BAHHMIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOE KaK HCTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTHYECKOW KYJNbTYpPhI: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB W OIIGHKM WX BO3MOXHBIX TOCJICACTBUN IS
OKPY’KAIOIIEH CPEIbI;

OCO3HAHHE TJI00ATBHOTO XapakTepa JKOJIOTHUECKHX MpoOJjeM W MyTed uX
penieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOpETaEMble TPU U3YUECHUU OMOJIOTUH 3HAHUS
U yMEHUS TpU pEHICHHWH TpoOiieM, CBSA3aHHBIX C  PaAIMOHAIBHBIM
MPUPOOIIOIh30BaHUEM  (COONIFOICHWE  TPAaBWJI  TIOBEACHHUS B MPHUPOJIE,
HaAIMpaBJICHHBIX HA COXpPaHEHHUE PABHOBECHS B DKOCHUCTEMAax, OXPaHYy BHJIOB,
sKOcUcTeM, Onochepsl);



AKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCAIINX BPE] OKPYKAOLIEH PUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS
MPEINPUHUMAECMBIX ICMCTBUHM U NMPEIOTBpAIlaTh UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, YKOJTOTHYECKON KYIbTYPHI,
OIbITa NEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJACTBOBAaTbCS UMM B IIO3HABATEIIbHOM, KOMMYHUKATHUBHOW U COLHUAIBHOM
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN ESATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CpEACTBA
B3aUMOJICUCTBUS MEXY JIFOJIbMU U MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBlieHuss 00 OKpyXalollleM MHUpE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOlllecTBa, B TMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU MpodsieM
COXpAaHEHHUS TPUPOJHOTO PABHOBECH S,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IHBWJIM3ALINU:
oOecIieyeHus: HOBOTO YPOBHS pPa3BUTUS MEIAUITMHBI, CO3JaHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, MIOMCKA MyTEeH BBIX0JIa U3 MIO0ANIBHBIX IKOJIOTHUYECKUX MPOOIEM U
oOecrieueHUs  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BaHUI0 TPUPOJHBIX PECYpcoB U (OPMUPOBAHHUIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEAX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, GopMUpyeMoi
PU U3y4YEeHUU OMOJIOTHH;

IMOHMMAaHHE CYIIHOCTH METOAOB MO3HAHUS, UCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS [JIsS aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYXAIOIIEro MUPA U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIINXCS JAHHBIX C LIEJIbIO MOJIYYECHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHUE LEHHOCTH HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HaHWK 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHHS y4eOHOTO mpenmera «buosmorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YUAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIe MOHSATHUS, OTpPaXKarollne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MPOILIeCC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHNE, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX), YHUBEPCAIIbHbBIC
y4deOHble JIeHCTBUA (MMO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, DETYJSITHBHBIC),
oOecrnieunBaromue GpopmupoBaHue GyHKIIMOHAIBHOW IPAMOTHOCTH M COLIUATIBLHOM
KOMIIETEHLIIUH  OOYYaroIIMXCsS, CHOCOOHOCTh OOyYaroUuXcsi —HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCATIbHbIE
y4eOHbIE ICUCTBUS B TTO3HABATEIILHON U COIIMAILHON TTPAKTUKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl CPEIHEr0 OOIIETro
o0pa3zoBaHus JIOJHKHBI OTPAXKaTh:

OBaanenne YHHUBEPCAJTbHBIMHA yueOHbIMH NMO3HABATEILHBIMU
AeCTBUSIMM:

1) 6a30BbI€ JIOrHYECKHE JeiiCTBHS:

CaMOCTOATENFHO  (OPMYIHpPOBATH W aKTyalIM3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMS, KilacCupUKalui, 0000IIEHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIICTSATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3M C JIPYTUMU MOHSATUSMH);

OMpEeNeNATh LeNu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MTOCTABJICHHBIMHU HEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUIs 0OBSICHEHUS (PAaKTOB M SBJICHHM
YKUBOU ITPUPOLBI;

CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHAYKTUBHbIC, JE€NyKTUBHbIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PaCCMATPUBAEMBIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IETIbHBIE CPENICTBA JIJISl PE/ICTABICHUS CYIIECTBEHHbBIX
CBS3€ U OTHOIIEHWH B H3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO PO, BBISABICHHBIX B PAa3IMYHBIX HH()OPMAIMOHHBIX
HUCTOYHUKAX;



pa3palaThIBaTh IUIaH pElIeHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEpHUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUM AESITEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUSAX PEAJIbHOI0, BAPTYaIbHOIO
Y KOMOWHHPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKUE TefiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATEIbCKON U MPOESKTHOM AESITEIbHOCTH,
HaBbIKAMM  pa3peuieHus MnpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEJILHOMY IOMCKY METOJ0B PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCIOJIb30BaTh pPa3jMyYHble BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HAHMS, €r0 HUHTEpPHpEeTalMH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE TIPU CO3JaHUH YUEOHBIX M COIIUAIBHBIX TPOEKTOB;

(GbopMuUpOBaTh HAYYHBIA TUI MBILIUICHUS, BIAJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMHU U METO/IaMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOMU
NEeSATENbHOCTH U KU3HEHHBIX CUTYaIIHSIX;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHus, HaXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUMN, 3a]JaBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE pEUIEHMs 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIATh LEJICHAIIPABICHHbII TIOUCK MEPEeHOca CPEACTB M CIOCO00B
JelcTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh MEPEHOCHTh 3HAHUS B IMO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX YUEOHBIX MMPEAMETOB;

BbIJIBUTaTh HOBBIE MJIEW, MpeJularaTh OPUTMHAIbHBIE MOAXOAbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PELLICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JsuTeparype, OHOJIOTHYECKUX CIIOBapsiX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (DOPM MpEACTaBICHUS, KPUTUYECKH OILICHUBAThH
e€ T0CTOBEPHOCTh U HENPOTUBOPEUHBOCTb;



bopMyIUpPOBATh 3aMPOCHl U TMPUMEHSTH PA3IMYHBIE METOJbI MPU TIOUCKE H
orbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3aad;

npUOOpETaTh OIBIT KCIOJIB30BaHUSA HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TIAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMANIbHYIO  GOpMYy  TMPEACTABICHHUS
ounosorndeckoi nHGopMaIuu (CxeMbl, rpadUKH, THArpaMMbI, TAOTHIIbI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAYYHBI fA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ononornyeckol HWHPOpPMANMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BIAJCTh  HABBIKAMH  pACTO3HaBaHWA W 3alUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHue YHMBePCAJIbLHBIMH KOMMYHHUKATHBHBIMHU J1eHCTBUSIMM:

1) o0mmenume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYIIECTBY OOCYXKTaeMol TeMmbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpeJiaraeMomn
3a/1ay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUMN JPYTUX YYACTHUKOB
JManora Wik JUCKyCCHUHN);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHHs, MOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBOKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH hopme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaATbHON
paboThI MpU PEIICHUU OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUN YIeOHOH 3a1a9H;

BBIOMpATh TEMATHKy W METOAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJieHA KOJJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPJAWHUPOBATh JCHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUU,



pacmpenensaTh pojad ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXXIATh pPe3yJbTaTh
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAX0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHWBATH WAEU C NO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSABIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€iCTBUSIMM:

1) camoopranu3anmsi:

WCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [JIS BBIABICHUS TPOOJIEM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBMSIX M MOCTYNKAaX IO OTHOILICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIHO OCYLIECTBIIATh ITO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
npo0eMbl, CTaBUTh U (POpMYJIMpOBaTH COOCTBEHHBIEC 3a7aud B 00pa3oBaTebHON
JEATENBHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUMH;

J1IaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

Jie1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJ€Th HABBIKAMHM  TO3HABATEIbHON  pedJeKkcuu KaKk  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CHUTyalluu, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKUM U CBOEBPEMEHHO MPUHHUMATh PELIEHUS IO HX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAIN3€ pe3yJIbTaTOB
JIEATENbHOCTH;



3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATh Ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHThl JPYTMX TPU aHaJIu3e pe3yJbTaToB
JEeATENBHOCTH;

MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHOKHY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIUU JIPYTOTO YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl OcBOeHUs mporpammbl COO mno Ouonoruum Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue sl yueOHoro npeamera «bruonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI NEUCTBHUI 1O OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
OPUMEHEHHUIO 3HAHUI B Pa3jMuYHBIX Y4€OHBIX CUTYallUAX, a TaKXKe B pealibHbIX
’KMU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX ¢ Ouoisiorueil. B mporpamme mnpenmMeTHble
pe3yabTaThl MPEACTABIECHBI IO roaM 00yYeHHUS.

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
KJjlacce NOJIKHBI OTPAXKATh:

c()OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyO€KHbIX Y4Y€HBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JIsl pELIEHUS dKU3HEHHBIX 33/1a4;

YMEHHE DPACKpbIBaTh COJAEp)KaHHE OMOJIOIMYECKUX TEPMHHOB M TMOHSITHIA:
KU3Hb, KJIIETKA, OPraHu3M, MeTab0Iu3M (0OMEH BELIECTB U IPEBPALLEHUE SHEPTUN),
romMeoctad (camMoperyJisiiiusi), YypOBHEBash OpraHU3alMsl J>KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLHNA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJEKYyJsipHOM Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BapuiioBa) u ydenus (0 LEHTpax MHOTOOOpasus u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTenuil H. Y. BaBuiioa), onpeaensTh rpaHULbl KX
IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHNUE U
ONKMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpPraHu3alus U IMPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HUCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3YyJIbTaTOB,
VCIIOJIb30BAHHBIX HAYYHBIX IMOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JIEJIATh BBIBOJBI
Ha OCHOBAHMM IIOJYYEHHBIX PE3YJIbTaTOB;



YMEHHUE BBIIENATh CYIIECTBEHHbIC NMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOEHHOCTH
MPOIECCOB: OOMEHa BEIECTB W MPEBpAICHHs dHEPTUU B KIIeTKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEeMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJOTBOPEHHSI, PA3MHOKEHHS, HWHIAUBUAYAJIbHOTO pPa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH IMOJyYeHHBIC 3HAHUS IS OOBSICHEHUS OMOIIOTUYECKHX
NIPOIIECCOB W SIBJICHWUM, JJISi MIPUHSATHUS MPAKTUICCKUX PEIICHUN B IMOBCEIHEBHOMN
KU3HU C TIIeNbl0 obecredeHnss 0e30MacHOCTH CBOETO 3J0POBbS W 3I0POBBSA
OKPY>KaIOIIUX JIFO/ICH, COOTIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIIei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBpEMEHHOW  OHOJNOTMM W OWOTEXHONOTHA  JUII  paldOHAIBLHOTO
IPUPOIOTIONH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJelI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpPEUIMBAHUS Ui MPEICKa3aHUsl HACIEeJIOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COOII0ATh
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATh HH(DOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KaHHUs, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MacCOBOW MH(MOpMAINUU, HAYIHO-TIOMYJISIPHEIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIIECIOBAaHUI B OHOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001128 OMOIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCTIONIb30BaTh TIOHATUHHBIN anmapat OMOJIOTHH.

[TpenmeTHBIC pe3yabTaThl OCBOEHUSI yueOHOTO mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSI ECTECTBEHHBIX HAayK, B (OPMHpPOBAHMH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MUpPAa M HAYYHOT'O MHPOBO33PCHHS, O BKJIAJIE POCCUHUCKHX WU
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIIMOHATHLHOU
TPaMOTHOCTH YeJIOBEKa JJIsl pelIeHHsI )KU3HEHHBIX 3a]1aY;

YMEHHE PacKpbIBaTh COJEpKaHUE OUOIOTMYECKUX TEPMUHOB U IOHATUMN: BUJ,
MOMYJISAKSA, TEeHOMOHA, DBOJIONHMS, ABWXKYIIUE CHIbI ((aKTOPhI) SBOJIOLNH,
MIPHUCIIOCOOICHHOCTh OPTaHU3MOB, BHIO00PAa30BaHME, SKOJIOTHUECKHE (DAKTOPHI,
IKOCHUCTEMa, MPOAYUECHTBI, KOHCYMEHTBI, PEIYyIEHThl, IEMH I[HUTaAHWUSI,
HKOJIOTHYECKAs TpamMua, OnoreoreHos, onocdepa;



yMEHHE Wu3jaraTh OHOJOTHYECKHEe TEOpUH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OJBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. bapa, depenoBaHus TJIaBHBIX HalpaBJICHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OMPENENATh TPAHULIBI KX TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

yYMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAaHUS B OMOJIOTUU: HAONIOIEHNE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB M SIBICHUI, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE THUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyEMbIMU BEIUYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX pE3yJbTaTOoB,
MCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHUIA, TEOPUN U 3aKOHOB, YMEHUE JIENATh BBIBOJbI
Ha OCHOBAHHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNSATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, MOMNYJALMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBUSL SKOJOIMYECKMX (DAaKTOPOB Ha OpraHM3Mbl, IepeHoca
BEILIECTB M TIOTOKAa JYHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUU B
HPKOCHUCTEMaX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB U OHMOr€OXUMHYECKHUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOMU
KU3HM C 1IeJIblI0 o0ecredeHus: Oe30IacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXaIOIUX JIOJEH, COOMI0/IEHNS HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON cpee, MOHUMaHWe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUKEHUU
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHAIILHOTO TPUPOAOIIOIb30BaHHUS;

yYMEHHE pellaTh 3J€MEHTapHble OMOJIOTMYECKUE 3a/1a4d, COCTABISATh CXEMBI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpaKkTUYeCKHe padoThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATH HWHGOOPMAIIIIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011128 OMOIOTHUECKYI0 MH(POPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoaunvecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbBIe (LM (ppPOBbIE)
Kourpoabnbsie IIpakTnyeckue
n/n NPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIe cuCcTeMBbl U UX OpPraHU3ALMS 1 https://m.edsoo.ru/5T7SVKFTX
3 XUMHYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 KuzuenesaTe1bHOCTL KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
P
5 AIMEONCHIS 1 MEAHBIyAIbros 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACACACTECHHOCTD H HEMEHAHBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 BATCHITL OPTEHHIMOR. LICHOBRE 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PezepBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KIIACC

HanMeHoBaHMe pa3jeioB H TeM

KoanuyecTBo yacos

DJIeKTpOHHBIe (HM(ppPOBbIE)

Ne i/m Konrpoabnsie IIpakTHyeckue
NMpOrpamMmbl Bcero o0pa3oBaTebHbIE PeCYPChI
padoThbI padoThbI
1 DBOIIOLIMOHHAS OUOJTOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSITHKHOBCHIS H PasBUTHE A3HH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
3 Opranu3Mbl ¥ OKpyKaromas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 CODIIECTEA H SKOTOTHHECKHE 9 https://m.edsoo.ru/WXWAVS56F
CUCTEMbI
5 PezepBHOE Bpems 2 https://m.edso00.ru/T3R3IFWNQON
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME


https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Kontpoabnsie IIpakTnyeckue
Bcero

padoThbI padoThI

Jara
U3yYeHHs

JIEKTPOHHBIE IH(POBBIE
o0pa3oBaTe/IbHbIC PECYPChI

buosnorust B cucrteMe Hayk

https://m.edso00.ru/02T4D1UI5

MeToanl NO3HAHUSA KUBOU
npupobl. [Ipaktudeckas
pabota Ne 1 «Mcnons3oBanue
Pa3IUYHBIX METOJIOB MPH
U3YYCHUN OMOJIOTHYECKHIX
00BEKTOBY

buonornyeckne CHCTEMEL,
MPOLIECCHl U UX U3YyUYECHHE
XUMHUYECKHUI COCTaB KJICTKH.
Bopa u muHepanbHbIe cOMU
benku. CocraB u ctpoeHue
OeIKOB

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOY D215

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33INUW5W

DepMeHTHI — OHOJIOTHYECKHE
KaTtanuzatopsl. JJabopaTopHas
pabota Ne 1 «M3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha mpuMepe
aMHJIa3bl WM KaTaslasbl)»
Yraesopl. JInnuasl

Hyxneunossie kucnotsl. AT®

https://m.edsoo.ru/\VBPPPBGCD

https://m.edso0.ru/OJ7NFITI5

https://m.edsoo.ru/WOELRA9B3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3

10

11

HCTOpI/IS{ N MCTOABI U3YUYCHUA
knetkn. Kiierounas TCOPUA

KieTka xak nemoctHas sKuBas
cucremMa

CrpoeHune 3yKapuoTHYECKOU
kieTku. JlaboparopHas
pabota Ne 2 «3yuyenue
CTPOEHHUs KJIIETOK PACTEHUH,
YKUBOTHBIX, TPUOOB 1
OaxTepuil M0l MUKPOCKOIIOM
Ha FOTOBBIX
MHUKponpenapaTax 1 Ux
OIHCaHUE»

0.5

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo0.ru/KZ01W5LJY

12

13
14
15

16

17

OOMEH BEILIECTB U
MeTa00JIn3M

®orocuHTe3. XEMOCUHTE3
[IpomexxyTouHas arTectarus
DHepreTU4YecKuit 0OMeH

JKU3HEHHBIN [IUKIT KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGoparopnas pabota Ne 3
«Habmoneare MuTO3a B
KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX
MHUKpOITpernapaTax

Buocunres Oenka. Peakims
MaTpPUYHOT'O CHUHTE3a

0.5

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W

18

19

20

Tpaucnsiuss — OGuocuHTe3
Oenka

Hexknerounsie popMbl )KU3HU
— BUPYCHI

@DopMbI pa3MHOKEHHUS
OpraHU3MOB

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4A0OR

21

22

23

24

25

26

Meiios

OO0pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
Ormo10TBOPEHHE.
JlaGopaTtopnas padota Ne 4
«M3y4eHue cTpoeHuUsI
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

WuauBuayanbHOE pa3BUTHE
OpraHU3MOB

I'enetnka — Hayka o
HACJICJICTBEHHOCTH U
W3MEHYUBOCTH.
3aKOHOMEPHOCTH
HacJIeJJOBaHMs IPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHNE
JurunbpuaHoe cKpemuBaHue.
3aK0oH HE3aBHUCHUMOTO
HaCJIeJJOBaHMsI IPU3HAKOB
CuerieHHOe HacIe10BaHNE
npu3HakoB. JlabopaTtopHas

0.5

0.5

https://m.edsoo.ru/5NUXK0X86

https://m.edso0.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YSNANQG65V

https://m.edso00.ru/P2SQ5ZGN2



https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

28

29

30

31

32

pabota Ne 5 «M3yuenue
pe3yJIbTaToB
MOHOTHOPHIHOTO U
TUTUOPUTHOTO CKpEUTUBaHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOIIpenapaTax»

I'enetnka moma.
HacnenoBanue npu3Hakos,
CLEIUIEHHBIX C IIOJIOM

H3MeHYnBOCTSD.
Henacnencreennas
U3MEHYnBOCTh. JIabopaTopHas
pabota Ne 6. 3yuenue
MOIU(DUKAITMOHHOM
M3MEHYMBOCTHU, IOCTPOEHUE
BapHallOHHOTO psija U
BApUALIMOHHON KPUBOI»

Hrorosas KOHTpOJIbHASA
pabota

Hacnencrteennas
W3MEHYHMBOCTD. JlabopaTopHas
pabota Ne 7. «Ananus
MyTalui y 1po30¢puisl Ha
TOTOBBIX MHKPOIIpEIIapaTax»
I'eneTnka yemoBeka

PesepBHeIil ypok. O6o01IeHNE
o teMe «HaciencTBeHHOCTE
Y U3MEHYHUBOCTb OPTaHU3MOBY

https://m.edso0o0.ru/3GYGV47YM

0.5 https://m.edsoo.ru/M3MHUK2VV

0.5 https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB

Cenekius Kak HayKa U
nporecc. MeToibl 1

33 1 https://m.edsoo.ru/3128P3L.98
IOCTYKEHUS CENEKIINN
pacTeHUi U )KUBOTHBIX
b
34 HOTEXHOJIOTHA KaK OTpach 1 https://m.edsoo.ru/TAKI9EG2K
MIPOU3BOICTBA
OBLIEE KOJIMYECTBO HACOB 34 5 4

I10 [TPO'PAMME


https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/TAKI9E62K

11 KIIACC

Ne
n/n

KoaudyecTBO 4acoB

Tema ypoka KoHnTtpoibHbIe
Bcero
padoThbI

DBOIIOLNASA U METOIEI €6
U3YYCHUS

HcTopus pa3Butus
MIPEJICTABICHUA 00 YBOFOIIH

MuUKpO3BOTIOLMS 1

[Momynsnus kak 3JaeMeHTapHas
€IMHUIIA BUJIA U DBOJIFOI[HH.
Jlaboparopuas pabota Ne 1
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHUECKOMY
KPUTEPHIO»

IIpakTH4eckue
padoThI

0.5

Jara
U3yYeHHs

DJIeKTPOHHBIE N (pPOBBIE
o0pa3oBaTe/bHbIE PecypChl

https://m.edsoo.ru/6 KWQIKBKU

https://m.eds00.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

JBHKy1IHMe CUIIbI

(amemeHTapHbIE (HAKTOPHI) 1
SBOJTIOINH

EctectBenHsbIi 0TOOp U €ro
dbopMbI

PesynbTathl sBOMIOIUN:
MPUCTIOCOOTIEHHOCTh
OpPTaHU3MOB U
BHUJI000pa3oBaHueE. 1
JlaboparopHuas pabota Ne 2

«Omnucanune

MIPUCTIOCOOICHHOCTH

0.5

https://m.edso0.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/MWAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

opranusma u eé
OTHOCHUTEJIBHOTO XapaKTepa»

Hanpasnenus u nytu

YCJIOBCKA

8 https://m.edsoo.ru/PI1FI0YV3
MaKpO3BOJIIOIIUU

9 HeobpaTumocTs 3BoOMIOLINN https://m.edsoo.ru/CLA9VC5JJ
" 3

10 cropu )f(I/I3HI/I Ha Semie i https://m.edsoo.ru/MJYY1MV X7
METOABI €€ I/I3y‘-I€HI/I$I
r

11 HHOTESPT IPOHCXORICHITA https://m.eds00.ru/EKNHXBOS2
JKU3HU Ha 3eMiie
P 3

12 A3BUTHE JKHHI Ha SEMITE 110 https://m.edso0.ru/ECINSTF62
spaM | Mepuoiam
OCHOBHBIE ATAIbI BOIIOINH
paCTI/ITeJ'H)HOFO " JKUBOTHOT' O

T 3]

13 MHpa. HIpaKTHicckasd pabota 0.5 https://m.edsoo.ru/7K1LYOSCT
No 1 «M3yuenune uckomnaembix
OCTaTKOB PACTEHUI U
JKHNBOTHBIX B KOJUICKIIUAX»
C

14 OBpEMCHHA cHcTeMa https://m.edsoo.ru/WSEXN9YAK
OpPTaHHYECKOTO MHUpa
D

15 BOMIOHHA HEJ0BCka https://m.edsoo.ru/ADV3JERUE
(aaTpOTIOTEHE3)

16 Jlpwytue cuet (GakTopsi) hitps://m.eds00.ru/D7IZMBYPO
aHTPOTIOTeHE3a
O

17 CHOBHBIC CTAUTH SBOIOHHH https://m.edso0.ru/14G19MQ4K
YyeJIOBEKa
Yenoseueckue pacel U

18 MIPUPOIHBIC aIANITAIIUH https://m.edsoo.ru/XL7QKC5PK



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK

19

20

21

PesepBHbIil ypok. O60011eHIE
1o Teme «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emiie»
DKOJIOTUs KaK HayKa

Cpenpl oOuTaHus U
9KOJIOTUYECKUE PaKTOPbI

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

22

23

24

AbuoTtndeckue (HakTophl.
JlaGopaTopHas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHUY.
JlaboparopHas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCa»

BuoTtnueckue hakropsl

OKOJIOTHYECKHE
XapaKTEPUCTUKH MOIYJISALNH.
[TpakTuueckas padora Ne 2
«Ilopcyér moTHOCTH
HOIYJISIUIA pa3HbIX BUJOB
pacTeHuin»

0.5

0.5

https://m.edsoo.ru/G7TNF3P1NM

https://m.edsoo.ru/A6Z8MGNQR

https://m.edsoo.ru/X42J6 ABRN

25

26

27

Coo01iecTBa OpraHu3MOB —
OHUOLIEHO3
DKOJIOTHYECKUE CUCTEMBI

(3KOCUCTEMBI)

OCHOBHBIE [T0KA3aTEIN
HKOCUCTEMBI. DKOJIOTUYECKHUE

https://m.edsoo.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

nupamuiel. CBolicTBa
skocucteM. Cykueccus

28 [IpupoiHbIE 5KOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOTEHHBIE YKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC
b — 1100

30 nochepa — riodarsHas 1 https://m.eds00.ru/2X1VG5Q18
dKOCUCTEMA 3eMIIHA

31 3aKOHOMEPHOCTH 1 https://m.eds00.ru/\V/5JT6B38Z
CYIIECTBOBaHMS OHOCHEpHI
q 3]

32 CI0BEUECTBO B OHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3eminn
C

33 OCYHICCTBOBANHE HPHPOJBL 1 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHbIii ypok. O6001IeHNE

34 teMbl «CooO1iecTBa u 1 https://m.edso0.ru/SW5XCF3K6
JIKOJIOTUYECKUE CUCTEMBD)

OBHIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME


https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl CPeTHEr0 0011Iero 06pa3oBaHMsI

ChopMupoBaHHOCTh 3HAHHMI O MECTE W POJU OMOJIOTMU B CHUCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPAa W Hay4HOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX W 3apyOekHBIX YUEHBIX-
OUOJIOTOB B pa3BUTHE OMONOTUH; (YHKIMOHAIBHONW I'PAaMOTHOCTH

YCJIOBCKA IJIA pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpXKaHWE OHMOJIOTMYECKMX TEPMHUHOB U
MOHATHI: )KU3HB, KJIETKA, OpraHu3M; MeTabosnu3M (0OMEH BELeCTB U
MpeBpalleHle SHEPruu), roMeocTa3 (camoperyisuus), YpoBHEBas
OpraHu3aIys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEPOLYKIIHS),

HACJICACTBCHHOCTb, USMCHYUBOCTL, POCT U pa3BUTUC

YMmenue — u3naratb  OWMONOTHMYECKHME  TeopuHM  (KJIETOYHAsd,
XpOMOCOMHasi, MyTanmonHas), 3akonsl (I'. Menngens, T. MopraHna,
H.N. BaBunoBa) u ydeHus (0 IIEHTpaX MHOroo0Opasus W
IIPOMCXOXKAECHUS  KyJlbTypHbIX  pactenuid H.M.  Basunosa),

OMpCACIATh 'PaHUIBI UX MPUMCHHUMOCTH K )KMBBIM CUCTCMaM

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMmenune BJIaACTb MCTOAAaMHU HAYYHOI'0 IIO3HAHHA B ouomoruu
(Ha6JII-O,Z[CHI/IC " OIMHMCAHUC KUBBIX CUCTEM, IMPOLIECCOB H ﬂBJ'IeHPIfI;
opranu3anuss MW  HOPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHE THUITOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCXKIY
HCCIICOYCMBIMHA BCJIMYHNHAMU, 00BsACHCHHE IMOJIYUYCHHBIX
PE3yJIbTAaTOB, HWCIOJbB30BAHHBIX HAYYHBIX HOHSITI/IP'I, Teopnﬁ u
3aKOHOB;, YMCHHC [J€JIaTb BbIBOJbl HAa OCHOBAaHHHU IIOJYYCHHBIX

pE3yIbTATOB)

YMeHue BBIICHATh CYIICCTBCHHBIC MPHU3HAKH BUPYCOB, KIIETOK
NPOKapUOT W DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKIIETOYHBIX
OpraHu3MOB; OCOOCHHOCTHM TMPOIECCOB OOMEHa BEHIECTB W
MpEeBpalIeHHs] SHEPTUU B KJIETKe, (OTOCHHTE3a, MIACTHYECKOTO M

9HEPTCTUUCCKOTO O6M€Ha, XEMOCHHTE3a, MHUTO34, MeﬁOSa,
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OINIOAOTBOPCHUA, PAa3MHOXKCHUA, HHIAWBHUAYAJIbHOI'O0  Pas3sBUTHA

opraHusma (OHTOI'€HE3)

YMeHne mOpUMEHSTh IOJyYeHHble 3HAaHUS JUIsl  OOBSCHEHHS
OMOJIOTMYECKUX TPOIIECCOB U SBICHUM, /IS IPUHATHS MPAKTUICCKUX
pelieHnii B TMOBCEAHEBHOW JKM3HM B IIeNsAX oOOecreueHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsI OKPY’KAIOLIUX JIOJCH,
CcOOMIONCHUSI HOPM TIPaMOTHOTO TIOBEACHUS B  OKPY’Karomeh
MPUPOJIHON Cpele; TOHUMAaHUE HEOOXOIUMOCTH WCIIOIh30BAHUS
JOCTHKEHUH COBPEMEHHOW OHOJOTMM U OWOTEXHONOTUH s

palrOHAJIBHOT'O MPHUPOAOIIOJIB30BaAHUA

YMeHue pemarh 3JIEMEHTApHbIE T€HETUYECKHE 3a7aul Ha MOHO- U
JTUTHOPUTHOE CKPEIIUBAHUE, CIICTTIEHHOE HACIIEIOBAaHUE; COCTABIISTh
CXEMbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUSA Ui  TpeJCKa3aHus

HACJICOJOBaHUs MMPU3HAKOB Yy OpraHu3MOB

YMeHHue BBIIOMHATH JaOOpaTOpHbIE W TpakTHUECKue paldoThl,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM U JIAOOPAaTOPHBIM

000py10BaHHEM

YMeHue KpUTHYECKH OIICHUBATh U UHTEPIIPETHPOBATh HHHOPMAIIUIO
OMOJIOTHYECKOTO  COJEpIKaHMs, BKIIOYAMOLIYI0 ICEBJOHAYYHbIC
3HAHMS M3 pa3NuuHbIX KCTOuHHKOB (CMU, Hay4HO-mOmMynsipHBIC
MaTepualibl); ITUYECKUE AaCIEKThl COBPEMEHHBIX HCCICIOBAHUNA B
OMOJIOTHHU, METUIIMHE, OMOTEXHOJIOTHH

YMeHue co31aBaTh COOCTBEHHBIE MTMCHbMEHHBIE Y YCTHBIE COOOIICHHS,
0000111251 6M0JIOrMYECKYI0 MH()OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB,

IPaMOTHO UCMOJIb30BaTh MOHATUIHBIN annapaT OMOIOruu

11 KIIACC

Kon

MPOBEPSIEMOT0

pe3yJabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHEro o01mero 06pa3oBaHus

CdopMuUpOBaHHOCTH 3HAHWUN O MECTE M PO OHMOJIOTHMH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa M HAy4HOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHUCKUX W 3apyOeHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHWONOTWH; (YHKIMOHAIBFHOW TPaMOTHOCTH

YCJIOBCKA JIA pCHICHUSA ) KU3HCHHBIX 3aaa4



YMeHne packpblBaTh COJEp)KaHHWE OUOJOTUYECKUX TEPMUHOB U
MOHATHI: BUJ, MOMYJISALMSA, TeHO(POH, YBOJIOLMS, IBUKYIINE CHIIbI
(paxtopsr) ABOJIIOLIMH, PUCTIOCOOIEHHOCTh OpraHHU3MOB,
BUA000pa30BaHUE,  HKOJOTMYECKHE  (DAKTOpbI,  HKOCHUCTEMA,
IOPOAYLEHTbl,  KOHCYMEHTBI,  PEIyLEHThl, LENU  I[UTaHUA,

9KOJIOTHYECKasl TUpaMHuIa, OMOTeOIeH03, brnocdepa

YMmenue usznarat OMoJIOTHYECKUE TEOPHH (IBOMIONMOHHAsS Teopust Y.
JapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOIMM), 3aKOHbl U
3aKOHOMEPHOCTH (3apoapiieBoro cxoncrsa K.M. bapa, uepenosanus
TJIaBHBIX HarpaBieHui u myteit 3Bomounn A.H. CeBeplioBa, yueHust
o Owmochepe B.U. Bepnaackoro), ompenensiTe TpaHUIBI WX

MPUMCHUMOCTH K )XUBBIM CUCTECMaM

VYMeHue BiageTb METOAAMU HAy4YHOTO IO3HaHWs B OHOJIOTMH
(HaOmoIeHNe U ONMHUCAHUE >KUBBIX CHUCTEM, NPOILIECCOB U SIBJICHUH;
OpraHu3alysi W MpOBEJEHHE OHOJIOTMYECKOTO HSKCIEPUMEHTA,
BBIIBIDKCHNE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
HCCIIEYyEMBIMU BEJINYMHAMU, 00BsICHEHHE ITOJIyYEHHBIX
pe3yibTaTOB, HCIOJIB30BAHHBIX HAY4YHBIX IIOHATHUH, TEOpPUH U
3aKOHOB; yMEHHUE JeJaTb BbIBOJAbI HA OCHOBAaHUU IIOJTYYEHHBIX

pE3yIBTATOB)

YMeHue  BBIACNATh  CYIIECTBEHHbIE  IMPU3HAKUM  CTPOEHUSA
OMONOrMYecKux OOBEKTOB: BHUJIOB, MOMYJALUN, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLEHTOB, OHOIC€OLICHO30B U  JKOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJEICTBEHHOW  HM3MEHYHMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUA000pa30BaHUS, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBUS SKOJOTHUYECKUX (DaKTOPOB Ha OPraHU3MBI,
MepeHoca BEIIECTB W TOTOKA HHEPrUM B IKOCUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHMM B DKOCHUCTEMAaxX CBOEM MECTHOCTH,

KpyTroBOpOTa BCUICCTB U OMOT€OXUMHYECKHX OUKJIOB B 61/100(1)epe

YMeHHe TpUMEHSTh TONyYeHHbIE 3HAHUS Uil  OOBSCHEHUS
OMOJIOTHYECKUX MPOIIECCOB U SBICHUM, IS IPUHATHS MPAKTUYECKUX
peleHruii B TIOBCEAHEBHOM JKM3HHM B IESIX  0OECTICUCHHS
0€30MMacCHOCTH CBOETO 37I0POBBS M 3JI0POBbsI OKPYKAIOIIUX JIIOJICH,
cOoONIOZICHUSI HOPM TPAMOTHOTO TIOBEICHUS B  OKpY’Karomei
MIPUPOTHON cpese; MOHMMaHHE HEOOXOAUMOCTH HCITOIb30BaHUS
JOCTHKEHUM  COBPEMEHHOM  OuoyiorMu Ui PalMOHAJIbHOIO

MIPUPO/IONIOIB30BAHUS
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YMeHue peuaTh 31eMEeHTapHble OMOJIOTHYECKUE 3a/1a4H, COCTABIATh

CXCMEI MIEPCHOCA BCHICCTB U SHCPTHUU B 9KOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)

VYMeHHe BBINONHATH J1A0OPAaTOpPHBIE M TPAKTHYECKHE padoTHI,
coOmoaTh mpaBwia mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM

obopynoBaHrueM

YMeHue KpUTHYECKH OIICHUBATh U UHTEPIIPETHPOBATH HHHOPMAIIUIO
OMOJIOTHYECKOTO  COJEpIKaHMs, BKIIOYAMOLIYI0 ICEBJOHAYYHbIC
3HaHUS U3 pa3nu4yHbIX HCTOYHHKOB (CMU, Hay4dHO-TIOMyIsipHBIC
MaTepualibl); pacCMaTPUBATh MI00ATBHBIC KOJIOTHYECKUE TPOOICMBI
COBPEMEHHOCTH, OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINI0

YMeHue co31aBaTh COOCTBEHHBIC MTMCHbMEHHBIE Y YCTHBIE COOOILCHHS,
0000111251 6MOJIOrMYECKYI0 MH()OPMAIMIO U3 HECKOJIBKUX UCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUIHBIN annapaT OMOIOrHu



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

11

1.2

IIpoBepsiemMblii 31eMeHT COAePKAHUSA

buonorus kak Hayka

buonorust — Hayka o »xuBoW mnpupozae. Ponp Ouonoruum B ¢GopMUpOBaHUU
COBPEMEHHOW HAyYHOH KapTUHBI Mupa. CucTeMa OMOIOTHYeCKIX HAyK
MeTopl TO3HAHUA >KUBOW MPUPOABI (HAOMIOIEHUE, IKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccupukauus, MOJEIMpOBaHHUE, CTaTHCTUYecKas oOpaboTka

JTAHHBIX )

2.1

2.2

3.1

3.2

3.3

JKuBnle cuCTEeMBI 1 UX opraHu3anuvsa

Kusbie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ononorun. CBoiicTBa

ouocucTeM U UX pazHooOpaszue

YpoBHU opraHu3aluu OMOCUCTEM: MOJEKYJSPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHU3MEHHbIH, MOMYJIALUOHHO-BUIOBOH, 9KOCUCTEMHBIH, OMOChepHBIH
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

XUMHAYECKUN COCTaB KIETKUM. XHMHUYECKUE DIIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHKpO3JIeMeHThl. Boja u MuHepanbHble BemiecTBa. {DOYHKIMM BOABl M

MHHCPAJIbHBIX BCIICCTB B KJICTKE. Hoz[z[epn(aHHe OCMOTHYECKOI0 OajaHca

benku. CoctaB u ctpoeHue OE€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OENKOB.
He3zamMeHnMBbIE W 3aMEHHMBIC AMHHOKHCIOTHL. AMHWHOKHCIIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OSTTKOBOM MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAS, TPCTHYHAS U
YeTBepTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
(byHKINU OENKOB.

depmeHTHl — Onoorndyeckue karanuzatopel. CTpoeHue ¢hepMeHTa: aKTUBHBINA
HEeHTp, cyOctparHas cnerupuaHocTb. Kodepmentsl. Buramuubl. OTiamuus

(EepPMEHTOB OT HEOPTAHMUYECKUX KATAIN3aTOPOB

YrneBoasl: MOHOCaXapH bl (TIF0K03a, pro3a U Ae30Kcupr0o03a), Jucaxapuabl
(caxapo3a, JlakTo3a) W MoJucaxapuibl (KpaxMmal, TIJIIMKOIeH, LEeJUII0J03a).
buonorudeckue pyHKINHU yIiIeBOIOB.

Jlununel:  Tpurnuuepuabl, cTepounbl, ¢ocdonununel. 'uapodpuIbHO-
ruipodoOHbIe cBOMcTBa. buonormdeckune ¢Gynknuu nunuaoB. CpaBHEHUE

YIJieBo40B, OCJIKOB M JIMIIU 0B KaK UCTOYHUKOB S9HCPTHUU




3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxnennossie kucnorsl: JIHK n PHK. Hykneotn sl — MOHOMEpBI HyKIE€MHOBBIX
kucinoT. Crpoenne u ¢yukuun JAHK. Crtpoenne u ¢ynkuuu PHK. ATO:

CTpOEHUE U (QYyHKIIH
[Tutonorus — Hayka o kieTke. Kinetounas teopus. MeTo bl H3y4eHUs KIETOK

Knerka kak 1enoctHas xuBas cucrema. O0Iue Mpu3HaKU KIETOK: 3aMKHYTast
HapykHas MeMOpaHa, moiekyinsl JJHK kak renernyeckuii ammapar, cucrema

cuHTe3a OeKa

Turmbl KIETOK: 3yKapruoTH4ecKas U nmpokapuotudeckas. OcCoOOEHHOCTH CTPOCHUS
MpoKapuoTHYeckor KieTku. Kierounas crenka Oakrtepuit. CrtpoeHHe
AYKapUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOU, KMBOTHOM M

IpUOHOM KIIETKH

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TJIUMKOKAJIHUKC, HX
¢bynkuuu. [lnazmatndeckas MmemoOpana, e€ cBoiictBa U ¢pyHkuuu. Lluronnazma u
e¢ opranounsl. OgHOMEMOpaHHBIE OPraHOMIBI KIETKH: SHAOIUIa3MaTHYeCKas
cetb (OIIC), ammapar [ombmxu, m3ocombl. [lodyaBTOHOMHBIE OpPraHOUIBI
KJIETKM: MUTOXOHJIpUH, TacTuAbl. [[poucxoxkaeHne MUTOXOHAPUNA U TUTACTH/I.
Buner mnactun. HemeMmOpaHHBIE OpraHOWABI KIETKH: PUOOCOMBI, KIETOYHBIM

LEHTP, PECHUYKH, KTyTUKU. DyHKIINHM OpraHoNI0B KJIeTKU. BriroueHus

SAnpo — perynasaTopHblii neHTp kieTku. CTpoeHHe sipa: saepHas o0oyouKa,

KapHOoIlIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEIECTB B KIETKE
Kn3HenesaTenbHOCTh KIETKH

OOmeH BemecTB, WM MeTabomM3M. AcCUMHWIALNS (TIJIACTUYSCKUNA OOMEH) M
JUCCUMUIISALINS (SHEPTETUUECKUl 0OMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonm3ma. Tunsl 0OMeHa BEemeCTB: aBTOTPO(HBIN 1 reTepoTpodHbIi. Poib

(bepMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUN SHCPI'UU B KIICTKE

dotocunres. CeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiuu porocunTesa.
D¢ dexTuBHOCTH oTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3a JJIS J)KU3HU Ha 3emiie.
Bnusinue ycnoBuil cpeapl Ha (QOTOCHMHTE3 M CHOCOOBI MMOBBIIIEHUS €ro
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UpYIoLIe OakTeprH. 3HAUEHHUE XEMOCHHTEe3a s

’KU3HU Ha 3emie

DHepreTuyeckuii oOMeH B KJIETKe. PacimeruieHue BemecTB, BBIICICHHE U
aKKyMyJIHPOBaHHE SHEPruu B KIETKE. OTambl IHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenune u ero Buasl. Kucinoponnoe okuciaeHue, Wik KIETOUYHOE

JpIxaHue. DPPEeKTUBHOCTh SJHEPTETUUECKOT0 0OMEHA



4.4

4.5

5.1

5.2

5.3

5.4

Peakuun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmauus u JIHK.
Peanuzanus renernueckoil nHGopMauu B KieTke. ['eHeTHYeckuii Koj M ero
cBoiicta. Tpanckpunims — matpuunbiii cunte3 PHK. Tpancnsamnus — Ouocuntes

oenka. KonupoBanne aMMHOKHCIIOT. Posib pubocoM B OnocuHTE3e Oenka

Hexnerounsle Gopmbl xu3Hu — BUpYchl. Vctopus otkpsiTust BupycoB (I1.U.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HENCATEIBHOCTH BHPYCOB.
bakrepuodarnu. bone3snu pacreHuil, >KMBOTHBIX W YEIIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc nmmynoznedumura gyenoseka (BUY) — Bo3oyaurens CITH la.

[TpodunakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a00J1€BaHUi
Pa3MHOXeHMe U MHIUBHUIyaJIbHOE Pa3BUTHE OPraHU3MOB

KneTouHslii HHKJI, WKW JXKU3HEHHBIM UK KIeTKku. WHTepdasza U MHTO3.
[Tpoueccel, mporekaromue B uHTepdasze. Pernkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomMocoM. XpOMOCOMHBIH HabOp — KapUOTHIL.
JunionaHbI W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHJBI.
[{uronoruyeckue OCHOBBI Pa3MHOXKEHUS U HWHAUBUAYAIBHOIO pPa3BUTHS
OpraHU3MOB.

Henenne ximerkm — muto3. Ctaguum muto3a. [Ipoueccel, npoucxonsiuye Ha

pa3HBIX CTAAMAX MUTO3a. buonornueckuii CMbICII MUTO3a

@®opMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecronoe W MmojioBoe. Buiwl OGecrionoro
Pa3MHOKCHHA: ACJICHUC HAJABOC, IMOYKOBAHHEC OAHO- U MHOI'OKJICTOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOMKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHUC [JIS CCIICKINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECTONOTO.
Meiio3. Craguun wmeiio3a. Ilpouecchl, mpoucxonsdiiue Ha CTagusx MeHo3a.
IToBenenue xpomocoMm B Meio3e. Kpoccunrosep. buosiornueckuii cMbICT U

3HaYeHHE MeNo03a

["ameTorenes — mpoiiecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1o10BBIE
JKEeJe3bl: CEMEHHUKH U AUYHUKU. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KIETOK —
raMmer (criepMaTo30u/I, SIMIIEKIIeTKA) — CiepMaToreHes u oorenes. OcobeHHOCTH

CTPOEHUS SIMUEKJIETOK U criepMaTo30ua0B. OmnogorBopeHue. [lapreHorenes

5.5

NunuBunyansHOoe  pa3BuTue  (OHTOreHe3). OMOPHOHAIBHOE  pa3BUTHE
(sMOpuorenes). Drarbl SMOPUOHATILHOIO PA3BUTHSL Y TO3BOHOUHBIX KHBOTHBIX:
npoOieHue, racTpyssiys, opranoreHes. IloctamOprnonanpHoe pazBuTHe. THITBI
MOCTAMOPHUOHAJIBHOTO Pa3BUTHS: MPsIMOE, HENpsiMoe (JIMUYMHOYHOE). BiusgHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pasButue pactenuil. OHTOreHe3 LBETKOBOI'O pPACTEHHUS: CTPOEHHUE

CCMCHHU, CTalUN PA3BUTHUA




6.1

6.2

6.3

HaCJ'ICI[CTBCHHOCTI) U UBMCHYUBOCTb OPraHM3MOB

IIpeamer n 3aaum reneTuku. Micropus pa3BUTHSA FeHETUKHU. BKiag pocCUiiCKuX
U 3apyOeKHbIX YUYEHBIX B pPa3BUTHE TEHETHUKU. MeToabl TIeHEeTHKHU
(ruOpuIONIOTHUECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIIPHO-TEHETUYECKHA).
OcCHOBHBIE TeHETHYECKHE NOHATHSA. [ € HeTHYeCKast CHMBOJIMKA, HCIIOJIb3yeMasi B

CXEMax CKpeIIMBaHUI

3aKOHOMEPHOCTH HAacjeJ0BaHUs IMPU3HAKOB, ycTaHOBJIeHHbIe . Menpaenem.
MonoruOpuiHOe CKpellBaHue. 3aKOH eIUHOo00pasus THOPHIOB TEPBOTO
IIOKOJICHUH. HpaBI/I.IIO JAOMUHHUPOBAHUA. 3akoH PpacCHICIUICHUA TPU3HAKOB.
['unoTe3a uncrotsl ramert. [loaHOE U HEMOIHOE JOMUHUPOBAHUE.

JuruGpunHoe ckpemyBanyue. 3aKOH HE3aBUCHUMOI'O HACIEAOBAHUS MPU3HAKOB.
[{uroreHeTrueckue OCHOBBI JIUTHOPUIHOTO CKPEIIMBAHUA. AHaIU3UPYIOIIEe
ckpemuBanue. Mcnonb30BaHME — AHATU3HUPYIOUIETO  CKPELIMBAaHUA IS

OMMpCACIICHUA I'CHOTHUIIA ocoou

CueruieHHOE HacienoBaHue mpu3HakoB. Pabora T. Moprana mno cremieHHOMY
HacJelOBaHUIO TeHOB. HapyiieHue clemieHuss TE€HOB B  pe3ysbTare
KPOCCHHIOBEpa. XPOMOCOMHAsi TEOpHUsi HacJleICTBEHHOCTU. ['eHeTnyeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE ONpenesieHue Moyia. AyTOCOMBI U IOJIOBBIE
XxpoMmocoMbl. ['oMoraMeTHsle M TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue

MMPU3HAKOB, COCIUICHHLBIX C I1OJIOM

6.4

6.5

6.6

H3menunBoCcTh. BHABI N3MEHYNBOCTH: HEHACJIEACTBEHHAs M HACJICICTBEHHA.
Pone cpenpl B HEHACHENCTBEHHOW W3MEHUYMBOCTH. XapaKTEpHUCTHKA
MOAN(UKAIIMOHHOW W3MEHUYMBOCTU. BapuanmoHHBIA psijg W BapHaIllMOHHAS
kpuBasi. Hopma peaknum mnpusHaka. KonnuecTBEeHHbIE U KaueCTBEHHBIE

MIPU3HAKU M UX HOpMa peakiuu. CBorcTBa MOIU(DUKAITMOHHOW H3MEHYUBOCTH

HacnencTBenHasi, Wi TeHOTUIIUYECKas, W3MEHYMBOCTh. KomMOMHaTHBHAs
W3MEHYMBOCTh. MeW03 M TMOJIOBOM TMIPOIECC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTallmoHHasT W3MEHYHMBOCTh. Kimaccudukamuss MyTammii:
IFCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yacrora n IMPUYIKUHBL MYTaHHﬁ. MYTaI‘ CHHBIC
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHONW HM3MEHUHMBOCTHU

H.N. Basunosa

I'enetuka uenoseka. Kapuotun denoBeka. OCHOBHBIE METOIbl TE€HETHUKU
YeJIOBEKa: reHealornYecKHid, OJIM3HEIOBBIH, LIUTOr€HETUYECKHH,
OMOXMMMYECKUN, MOJIEKYJIsIpHO-TeHeTu4Yeckuil. COBpEMEHHOE OIpesesieHue
TEHOTHIIA: I0JIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHHUE, B TOM YHCJIE C
nomoteio [I[P-ananuza. HacneactBenHble 3a0o0neBaHMs 4eIOBEKa: T'€HHbBIE

0osie3HH, 0OJIE3HU C HACIICACTBEHHON MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHEIE



0one3nn. ComaTHyeckre W reHepaTuBHble MyTanuu. [IpuHLIMIBI 3710pOBOTO
o0Opa3a ’KM3HM, JIMATHOCTUKH, MNPOMUIAKTUKH U JICYEHUS TeHETUYECKUX
OosesHeil. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIULIUHCKOW TE€HETUKM B MPEJOTBPAICHUM U JIEUEHHMM TIeHETUYECKUX

3a00JIEBaHUH YEIOBEKA

7.1

7.2

7.3

11 KUIACC

Kon

11

Cenexmust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa M IPOLECC. 3apOKICHHUE CENCKUUU M JOMECTHKALUA.
Yuyenne H.U. BaBwioBa 0 TIeHTpaX TMPOHUCXOXKICHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHui. L{eHTpbl IpOoUCX0KAEHHSI JOMAIHUX )KUBOTHBIX. CopT,
1I0poJ1a, ITaMM

CoBpeMeHHbIE METOABI CeleKUUU. MacCoBBI M MHIWBUAYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OLIEHKa 3KcTepbepa. bianmzkopoacTseHHOE
cKkpemyBaHue — UHOpuauHr. Yucras nuHusg. CKpellMBaHUE YUCTBIX JIMHUU.
I'etrepo3uc, unu rudbpuaHas cuiia. HepoactBeHHOE CKpeluBaHue — ayTOPUJIMHT .
Otnanénnass rulOpuauzanuss u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes M
[IOJIyYCHUE MOJMILUIONIO0B. JIOCTHXKEHUs CEJIEKUUU PACTEHUM, JKUBOTHBIX M

MUKPOOPTraHU3MOB

buotexHosoruss kKak oTpaciab NPOM3BOACTBA. [ €HHas HMHXXEHEpHUs. ODTambl
coznanusi pekomOuHantHoM JIHK wm TpaHcrennsix opranm3moB. Kierounas
umxeHepusi. Kietounble KylnbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHUE
pacrenuil. KiloHMpOBaHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHU3MOB. DKOJIOTUYECKHE M dTHdeckue mpobiembl. MO — reHetnuecku

MOAUGHUIIIPOBAHHBIE OPTAHU3MBI

ITpoBepsieMblii 3JIEeMEHT COAEPKAHUS

DOBOJIIOLIMOHHAs OMOJIOTUS

DBOJIIOLIMOHHAS TeOpus U €€ MECTO B OMOJIOTHH.

CBunerenbctBa 3Boitouuu. IlaneoHTonormyeckue: MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJIOB B TMaJCOHTOJIOIMYECKOW JIETOIMCH, MEPEXOJHbIE (OPMBI.
Buoreorpaduueckue: cxonctBo u paznuuue GayH u (IOp MaATEPHKOB U
OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOJCTBA M pPa3inyMs SMOPHUOHOB pa3HBIX
BUJIOB  TMO3BOHOYHBIX.  CpaBHUTEIIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

AHaJIOTU4YHBIC, PYAUMCHTAPHELIC OpTraHBbI, aTaBHU3MBbI. MOHCKyJIHpHO-



1.2

1.3

1.4

OHMOXHMMHYECKUE: CXO0ACTBO MCEXAaHU3MOB HACICACTBEHHOCTH H OCHOBHBIX

MeTa00INUECKHUX HYTeﬁ Y BCEX OpraHU3MOB

OpomtormonHass  teopust Y. JlapBuna. [IpeAmnoceuiku  BO3HHUKHOBEHUS
JapBUHM3MA. J[BIKyIIMe CHIIBI HBOJIIONMU BHUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHUYECHHOCTH PECYPCOB, HEOIPEAEIEHHASI U3BMEHUNBOCTb,

0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopus osBomouun (CTD) u OCHOBHBIE €€ TOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmnus kak eTMHAIA BUAA U SBOJTIOIUH

JBwkymme cwibl ((HakTopbl) 3BOJIOIUH BHUIIOB B MpHUpoae. MyTalnMOHHBIN
nporiecc 1 KOMOMHATHBHAS M3MEHYMBOCTH. [lOMyJISIIMOHHBIE BOJTHBI U Apeid
reHoB. M3omsaus u murpauus. EcrecTBeHHBIN 0TOOp — HanpaBistomuil pakTop
HBOJIOIMU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT dBOJIONHMH. [IpuMepsl
PUCTIOCOOICHUH Y OpraHu3MoB. ApoMOp(O3bl U HANOAIANTALINH.

Bun wu  BumooOpazoBanme. Kpurepun Buma. OcHOBHbBIE  (OPMBI

BH1000pa30BaHUs: TE€OrpaPuIECKOE, IKOJIOTHIECKOE

1.5

MakposBomronist.  PopMBl  3BONIONMHU:  (UIETHYECKasi, JWBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3Bosonun

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIe

2.1

JloHayuHble NpPEACTAaBICHUA O 3apOKICHUM KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHUS KU3HM Ha 3emiie: aOMOTeHe3 U MaHchepMus. XHUMHUecKas
3BOJIOLHUA. OKCHEPUMEHTAIIBHOE TOATBEPKACHUE XHMHUYECKON HBOJIOLHUU.
HavanbHbie sTanel Ouonoruyeckoit spomroruu. ['unoresa PHK-mupa. IlepBbie

KJICTKU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

2.3

Pa3Butne xu3Hu Ha 3emsie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
mpoTepo3oiickass dpbl. llameo3oiickas 3pa W e€ Tepuoabl: KeMOPUUCKHIA,
OPJIOBUKCKHW, CHIYPUUCKUN, JI€BOHCKHI, KAMEHHOYTOJIbHBIM, MEPMCKUHU.
Me3o30lickas 3pa U €€ epruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHozoiickass 2pa W €€ T1epuoapl: IMaJCOre€HOBbIM, HEOrC€HOBBIN,
AHTPONOI€HOBbIM. XapaKTepUCTHKa KJIMMara U TE€O0JOIMYECKHX IPOLECCOB.
OCHOBHBIE 3TaIbI BOJIOIUU PACTUTENBHOTO U JKUBOTHOTO MUpa. ApoMop( 03kl
y pacTeHuil U XKUBOTHBIX. [losiBIeHME, paclBEeT U BbIMUpPAHHUE I'PYII JKUBBIX

OpPTraHu3MOB

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHue -HBoyiouuu. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYHIIBI OPIraHU3MOB



2.4

2.5

2.6

DBoIOIMS YesloBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3Butue mpeiactaBieHUd O
IIPOUCXOXKACHUN 4YesoBeKa. Meronbl M3ydeHHsl aHTpororeHe3a. CxoncrTsa H
pasnuuuns 4enoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeIOBeKa.
JBmwxymue cuisl ((paxkropsl) anTponorenesa. HacinencrBennas H3SMEHYHBOCTD U
€CTeCTBEeHHBbIN 0oTOOp. OOmecTBeHHBI 00pa3 KWU3HH, U3TOTOBJICHHE OPYIHI
TpyZa, MBILIJIEHUE, PEUb

OCHOBHBIE CTaJMM U BETBHU JBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenslid, YenoBek MNpsAMOXOoIsAIui, YenoBeKk HeaHAEpTAIbCKUM, YenoBek
pazymubiid. Haxoaku uckomaembIXx OCTaHKOB, BpeMsl CyIIeCTBOBaHHUA, 00IacTh

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

Yenoseueckue pachl. OCHOBHbIE OOJbILINE PACHL: €BpOIICOU IHAs (eBpa3Hiickas),
HEerpo-aBcTpaJiouHast  (IKBaTOpHajbHas),  MOHrojougHass  (a3uMaTCKo-
amepukaHnckas). UepTsl mpUCHIOCOOJICHHOCTH MPEACTABUTENCH UYETOBEYECKUX
pac K ycinoBusM cymiecTBoBaHus. EqmHcTBO 4yenoBeueckux pac. Kpurtuka

pacuzma

Opranu3Mbl ¥ OKpyXKaroiias cpeaa

3.1

3.2

3.3

3.4

DKOJIOTHS KaK Hayka. 3aJaud M pasJieNbl SKOJIOTUU. MeToAbl IKOJIOTHYECKUX
HCCIeAOBaHUN.  DKOJIOTMYECKOe  MHUpoBo33peHue. Cpempl  oOUTaHUS

OpraHu3MoOB: BOJJHAA, HA3CMHO-BO3yIlIHAA, [IOUYBCHHASA, BHYTPHOPIraHU3MCHHAA

Okonornueckne  (akropel. Kiaccudukamms skomorndeckux  (HaKTOpOB:
abmoTtnueckne, OMOTHYECKHE M aHTPONIOreHHbICe. J[eficTBHE HKOIOrMYecKux

(hakTOpOB Ha OPraHU3MEBI

AbuoTtnueckue (hakTOphl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONMEPUOIU3M.
[IpucnocoOnenust oOpraHu3MoB K JACHCTBUIO a0MOTHYECKUX  (PAKTOPOB.

buonoruyeckue PUTMBI

buotnueckue ¢axTopsl. Buapl OHOTHUECKUX B3aMMOACWCTBUI: KOHKYPEHIINS,
XMIIHUYECTBO, Mapa3suTH3M, MYTyajau3M, KOMMEHCAJIU3M (HaxjaeOHHYEeCTBO,
KBapTUPAHTCTBO), AaMEHCAJIU3M, HEUTpaiu3M. 3HadeHHe OHUOTHYECKHUX

B3aMMOJICHCTBHI JIsl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHKHU MOMmyJIsAHH. OcHOBHBIC IIOKa3aTcjin
nomnyJjsinuu: 4YucCJICHHOCTh, INIOTHOCTBb, POKIAACMOCTb, CMCPTHOCTBL, IMPUPOCT,

Murpanus. JJnHaMuka 4icIeHHOCTH NOMYJISIUY U €€ peryJsius

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI



4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHUAOBasd,
NIPOCTpaHCTBEHHas1, Tpoduueckas (muieBas). Bunel-nomuuantel. CBs3u B

OHOIIEHO3E

4.2

4.3

4.4

4.5

DKOJIOTHUECKHE CcHUCTeMbl (9KocucTembl). [loHatne 00 »dKocucTeMe |
ouoreorieHo3e. DyHKIMOHAIBHBIE KOMIOHEHTHI IKOCHCTEMBI: MPOIYILIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M MNOTOK DJHEPrUud B
skocucteme. Tpoduyeckue (MUIEBbIE) YPOBHU YKOCHCTEMEI. [IHieBbIe enu u
cetu. OCHOBHBIE TIOKa3aTelIM OJKOCHUCTEMBI: OWomacca, MPOAYKLHSI.
DKOJIOTUYECKHE TTHPAMHIBL: TPOIYKIIMH, YUCICHHOCTH, Onomaccel. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOpETryJisiius, pazsutue. Cykieccus

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBI. ATpPO3KOCUCTEMBI. Ypb60o3KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akrop ycroiumBocTH dKocucteM. CoxpaHeHue

OMONIOTHMYECKOT0 Pa3HOOOpa3ms Ha 3emiie

Yuenne B.M. Bepnanckoro o Omocdepe. I'panuipl, coctaB U CTPyKTypa
onocdepsl. XKusoe BemecTBo u ero GpyHkmun. OcobeHHOCTH OMOCchephl Kak
r100aNBHOM JKOCHCTEMBI. J[MHAMHYECKOe paBHOBECHME M OOpaTHasi CBS3b B
ouocdepe. KpyroBopotsl BemecTB M OMOTCOXUMHUYECKHE ILUKIBI SJIEMEHTOB

(yrnepona, a3ota). 30HaJIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

YenoBeuecTBO B Onocdepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Onocdepe.
I'moGanbHBIE YKOJTIOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO YIPABICHUS IPUPOJHBIMH pecypcaMH U  HX

ucnosnb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






