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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwiIM: KoHUenrtyaiabHble nonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BHITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HEIAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero oo6pazoBanust B Poccutickoit deepaninu, a Tak:Ke MOJIOKEHUS O Crielu(uKe
Oouosiornu, €€ 3HAYCHUU B TO3HAHUM SKUBOW TIPUPOJABI M OOECICUCHUU
CYILIECTBOBAaHUS 4YeloBedecKOoro oodimiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1a€t npeacTaBieHue o 1eix, 00 o0uel cTpaTeruu
oOy4YeHHMsI, BOCTIUTAHUS U PA3BUTHS 00yJaIOLUXCsl CPEICTBAMH y4eOHOTO ITpeIMETa
«buonorusy», onpenenser 0013aTENbHOE MPEIMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacnpenesieHue Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IOCJIeI0BaTeIbHOCTh
U3y4YeHus y4eOHOro Marepuaia ¢ y96TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€l, JIOTUKK 0Opa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamMme o 61070THY TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTU/YUeOHBIX JEHCTBUN 00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOT0 00pa30BaHMs.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TIPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJOruu, Ojarojapss 4emy B Hei
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHMM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LHEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTIOTUYECKUX TEOPHH, a TaKkKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCETHEBHOM KU3HU JI PEUICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN YeJIOBEKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTHYECKH L[EI1€CO00pa3HOT0
MIOBEJICHUS B OKPY>KAIOIIEH MPUPOJHOU CpEeNe, aHaIu3a BIIUSHUS XO3MCTBEHHOU
NEATEeIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCHUCTEM.
VYcunenve BHUMaHUSI K MPUKIAJHOM HAMPaBICHHOCTH Y4eOHOro mpeaMera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECTIEUeHHS] YCIOBUH JJIsI pEILICHUS



OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIBHOIO OMOJIOTrHYECKOro o0Opa3oBaHus, KOTOpPas
npeanonaraer (GOpMUPOBAHUE Yy OOyYAIOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd WU 3BOJIIOIHUH, CO3AET
yCIOBUSL  JUIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpUPOAbL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMYECKOT0 MBIIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOJE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMONOTUsl UMEET TAKXKE JJIsl PEIICHUS] BOCIUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o00pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenune 6uonoruu oOecreynBaeT ycioBHs sl (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMH(MOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKON KYIbTYpbl, CIIOCOOCTBYET HMHTETpAllMi OWOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNOXKEHHS O TMpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» CcOCTaBWJIM OCHOBY HJisi OIpENeNieHUs IMOAXO0J0B K OTOOpYy u
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, TMPEJICTABICHHOTO B IIpOorpaMMe IO
ouonoruu.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM 0O0ydYaroluecs AOHKHBI OCBOUTH 3HAHHUS M YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPKaHUA, KOTOPBIE CIIy>KaT OCHOBOM Uit (POPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHue cojepxaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTHM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAUYCHHUS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEpKaTeabHble TUHUU: «buosorus kak Hayka. Metoasl
HAay4yHOro To3HaHMs», «KieTka kak Ouonoruyeckas cucreMay», «OpraHum3Mm Kak
Ouonorunyeckas cucrema», «Cuctema U MHOrooOpazue OpraHMYEeCKOro MHpay,
«IBOJIFOLHS )KUBOW PUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp u3ydyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh 3TW 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KaliX OCHOBOU
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlUH, BBIAAIOMIUXCS OTKPBITHUSX U COBPEMEHHBIX
MICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0Oy4aromMXCS TMO3HABATEIBHBIX, HUHTEIJICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoOllecCe aHadu3a JaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmell KyabTypbl, (YHKIIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa )KMBOU MPUPObI HA OCHOBAaHUY 3HAHUH U OIBITA, IOJYYEHHBIX IIPU U3yYCHUU
OHOJIOTHH;

dbopMupoBaHue y O0OyYaloOlUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUN OMOJOTUUECKUX UCCIEIOBAHMI;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKON KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOMN KU3HM IS
OLICHKU IOCIIEICTBAN CBOEU JAEATEIBHOCTU MO OTHOLIEHUIO K OKPYKaloLIeH cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero o6miero ob6paszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
COCTaB MpeaMeTHOU o0mactu «EcTecTBeHHO-HAYyYHBIE PEIMETHIY.

JIns1t u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON HaAy4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [{x. Yorcon u @. Kpuk.

Tabmuipl U cxeMbl: «MeToabl MO3HAHUS KUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuE pa3IUYHBIX METOJIOB TMPH
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJBL.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChHEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIMH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIEC BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B KieTke. [logaepxkaHue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NEepBUYHASA, BTOpPUYHAS, TpETUYHAs U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



depmeHThI — Ouosiorudeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Butamunbsl.. Otauuus
(epMEHTOB OT HEOPTraHMYECKUX KaTaIN3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxaposa, JnakTo3a) W TMoJHcaxapuabl (Kpaxmaa, TJUKOTeH, IeJUII0JI03a).
buonoruyeckue GpyHKIMH YTIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWicTBa. buonorumdeckue @QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK KICTOUHUKOB SHEPIUH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u hpyHKIIMH.

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3aUMOJECHUCTBUS
ujel u (HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/ bl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpana, Mosekynbl JIHK kak renernueckuit ammapar, cucTema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl TpOKapuoTHdeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOMN, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHoOWIbl KIETKHU: MHUTOXOHAPHUH, IIJIACTHIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTun. Buael mractua. HememOpaHHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHHe snpa: suepHas o00JI0YKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipeneneHre XuMUYECKUX 3JIEMEHTOB B HEXKUBOUM ITPUPOIEY,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B KUBOW MPUPOJE».

Tabmuer m cxembl: «llepmonnueckas TabnwIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «CTtpoeHne MOJEKyIIbI



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIETKWY,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpoeHHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEpPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnass pab6ora Ne 1. «M3ydeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanasbl)y.

JlaboparopHass pabora No 2. «/3ydyeHue CTpPOCHHS KIETOK paCTCHH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax M HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUii OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN 1 rerepoTpodHbIin. Ponb pepmenToB B
oOMEHE BEIlIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBass W TeMHOBasg ¢a3bl (oTocuHte3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCTL POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNIue OakTepuu. 3HAUCHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciernsieHue BemecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTalbl JHEPreTHIECKOro oomMeHa. I mukonus.
Bbpoxenue m ero Buabl. KucimopogHoe OKuCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe PochopunmupoBanue. IPPEeKTUBHOCTh FHEPTETUUECKOTO0 OOMEHA.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpMmanmu B KiIeTKe. ['€HETHMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsnuu. KoampoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHHS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3nn pacteHui, JKUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmumpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHHUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/]a,
O6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LMK KIeTku. MHTepdaza u Mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIE W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrTMUECKME OCHOBBI PA3MHOXEHHUS W  HWHIMBUIYAJbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue kietkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0rO.

Meito3. Craguu Mmeiio3a. IIporecchl, nMpoucxoisiiue Ha CTaausxX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[, SHIEKIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SWIEKIETOK M crepMaTo30uaoB. OIUI0A0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHe3. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HempsAMoe (JIUYMHOuYHOE). BimsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHnii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «lIpsmoe u HenpsAmoe pa3zBuTHE», «'aMeTOreHe3 y MIICKOIUTAIOMINX 1
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparthbl «CrniepmMaTo30u1bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIllKa JyKa», MarHuTHas MoOJeib-alnmuiukanus «JlegeHue KIeTku», MOJEeNb
JIHK, mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnast pabora Ne 3. «HaGmromenwe MuTO3a B KJIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacyieacTBeHHOCTh M U3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus renetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIaJq pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKHUI, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOoo0pa3usi THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuiio qoMuHUpOBaHMS. 3aKOH pACIICIICHHUS TPU3HAKOB. [ 'unoresa
YuCTOTHI raMeT. [1oj1HOE 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnonp30Banne aHaANM3UPYIOUIETO CKPEIIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermenHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cueruieHrsi FeHOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeTnUeCKrne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAENeHUE MnoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorametrHele W reTeporameTHnle opranu3mbl. HacinenoBaHue
MPU3HAKOB, CLIEIIJIEHHBIX C MOJIOM.

N3menunBoCTh. BHibl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaimoHHbIN psif ¥ BapualmoOHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakimu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, WiM TreHOTUIIUYECKas, HM3MEHUYMBOCTh. KoMOWHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast u3MeHYUBOCTh. Kiaccudukanusi MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACTBeHHOW n3MeHunBocty H. Y. BaBuosga.

BhesnepHnas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOE OmpeesICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0eBaHUSl 4YeJlOBEKa: TeHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacroiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPMIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOU
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00IeBaHUN YeIIOBEKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmutel 1 cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTeHEeTHYeCKas
OCHOBa», «3aKOH PacUICIJICHUS U €r0 IUTOr€HETUYECKAS! OCHOBA», «3aKOH YHCTOTHI
rameT», «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelcTBUE ajuieIbHBIX TEHOBY, «l €HEeTHYECKHE
KapThl pacTeHHH, )KUBOTHBIX U YeJoBeKa», «[ eHeTuka mojua», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapHOTHIBI 4elloBEKa W YKUBOTHBIX»,
«Buapl m3meHunBocTH», «MoaubukanmoHHas U3MEHUYMBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eHeTnka rpymnm KpoBuy», «MyTarmoHHass N3BMEHUYHUBOCTHY.

O6opynoBanue: Moaenu-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanuey», «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapat «Jpozodunay» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPUIHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. «AHanu3 MyTauuil y Ipo30(uiibl Ha TOTOBBIX
MUKpOIpEenapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Ceniekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHUe CEJEKIMH U TOMECTHKALIUS.
VYyenne H. U. BaBunoBa o ieHTpax NpoUCXOXKACHUS 1 MHOTO00Opa3usi KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 U nojiyueHue
NOJIUIUIOUAOB. JIOCTH>KEHUS CENEKIIUU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTtouHas
uHxkeHepus. Kierounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO -  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuuet u cxembl: kapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHuil», «l[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyIbTYpHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MBanoBay,
«(lomummonausi», «OOBEeKTH OMOTEXHONOTHH», «KileTouHbIE KyIbTYphl W
KJIOHHpOBaHUe», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOIOB M KOPHETIIIOMOB AUKUX (OPM U KYIbTYpPHBIX
COpPTOB pacTeHuil, repbapuii «CeabCKOX03SIUCTBEHHBIE PACTCHUS».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[IpennochiiKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPUM. IBOJIIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHuEe 3BOIOLMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONU JIETOMUCH, TIEPEXOaHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpiaop MaTepuKoB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH y BcCexX
OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBWOKYIIME CHIIBI HSBOMIONUU BUAOB 10 JlapBuHy (HM30BITOUYHOE
Pa3MHOXKEHHUE IPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyllecTBOBaHHE, €CTECTBEHHBIN O0TOOD).

Cunrerndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBxymue cuibl ((pakTophl) SBOJIIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiimoHHBIE BOJHBI M IpEud
reHoB. M3oas1us U Murpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONMH:  (prsieTHYecKas, UBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. A1anTuBHas paJuaius.

JdeMoHCcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBepros.



Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOrO MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc»,  «Popmbl  OoprOBI  3a
cymecTtBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamum», «MyTanuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanumn», «OOIas gereHepanusy,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapuipyta nyremectBus Y.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprUCOCOOIEHHOCTh OPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKius «IIpumephl 3alUTHBIX TPUCITIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHUNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyekius «®DOpMbI COXPAHHOCTHU
HMCKOMAEMbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmuukanusa «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSTYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnasi padora Ne 1. «CpaBHeHuE BUIIOB IO MOPGOIOTHUYECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoOJIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHblE TPEACTABICHUS O 3apOKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W mMaHcmepMus. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BOMoIMU. HauanbHble STamnsl
ouonorndeckoit sBoonuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHME MPOTOKIETKH. I[lepBble KIETKM M KX 3BOIIOLMSL.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Kartapxeil. Apxeiickas u
mporepo3oiickass d3pel. l[lameosolickas spa U €€ mNEpUOABL: KEMOPHICKUH,
OPJAOBUKCKHM, CHUTYPUMCKUN, JEBOHCKU, KAMEHHOYTOJIbHBIM, TIEPMCKHUU.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: MaJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKTepuCTUKa KJIMMaTa M TeoJIOTHYecKuX MmpoueccoB. OCHOBHbBIE 3Tarllbl
ABOJIOLMM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl Yy pacTeHHil u
XKUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAECHUH 4eJloBeKa. Meronsl u3ydeHus aHTpornoreHesa. CXonacTtsa u
pa3ynyuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBmxyiue cuiibl ((hakTopsl) aHTponorenesza. HacineacrBeHHas '3MEHYMBOCTD
U ecTecTBEeHHbI 0TO0p. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OPYAH
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasymHbIii. Haxonku uckomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 )KU3HU, OPYIHU.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYIIECTBOBaHUSA. ENMHCTBO 4eIOBEUYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnmuupel u cxembl: «Bo3uukHoBeHue CoiHEUHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas Kkietka», <OKWMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPa»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YENIOBEKA W UeJIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «/peBHue nroam», «llepsbie
COBPEMEHHBIE JI0N», «HernoBeuecKkre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBeKa (KaMHU-YOMIIEPHI,
pybmma, ckpebia), TeOXpoHOJOrHYecKas TaOauma, KOJUICKIUsa «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTECHUII.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «/3ydyeHue nckonaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTEeCTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIiuas cpeaa.



DKoJorus Kak HayKa. 3aJaud U pa3aenbl 3KOJOruu. MeTobl IKOJIOTHUECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHYECKHME M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonorudeckre puT™MsI.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHA,
XHUIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIU3M (KBApTUPAHCTBO, HAxXJICOHMYECTBO). AMEHCAIU3M, HEUTpav3M.
3HaueHUE OWOTHYECKUX B3aUMOJACHUCTBHM [IJIi CYIIECTBOBAHHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
HOMYJSIUU: YUCIECHHOCTh, IUJIOTHOCTh, POXKJIAEMOCTh, CMEpPTHOCTH, IPHUPOCT,
murpaius. J[nHaMuka 4ucIeHHOCTH TONYJISIUN U €€ peryJsIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel 1 cxembl: kapra «llpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy», «®Potomnepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISAIUU HHPY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdonornyeckue 0cCoOOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlaGopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJISLUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0OmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

Okonoruyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »sKocucremMe u
ouoreoneroze. @DYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TMPOJYIICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (nuieBsie) ypoBHH d3KocucTeMbl. [luieBbie nenu u cetu. OCHOBHbIE
MOKa3aTeI SKOCUCTEMbl: Ouomacca, MPOAYKLHs. DKOJIOTUYECKUE MUPaMUIbI:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYEeCKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
r100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBecHE M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXUMUUYECKUE ITUKIIBI JIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOJTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa ycToWuuBocTH Ouocdeprl. OCHOBa pPalMOHAIBHOTO YIPaBICHUS
NPUPOJHBIMU PECYypcaMu U MX UCIOJIb30BaHUE. JlocTuKeHUsT OMOJIOTUN U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabnuuel u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJOorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3/ICMCTBUS HA PUPOAY», « BaKHEUIIINE UCTOUYHUKY 3arPA3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeilmas coctamistomnias ouocheps»,
«®DakTopel  gerpamanuu  nouB»,  «llapHukoBelii  3ddexT»,  «DakTOphI
pPaAMOAaKTHUBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIEeCTBaY, KoJieKiuu «buorenos», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu ¥ KOJUICKIIUY PACTCHUIA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepanuu, W300paKEHHUS OXPAHIEMBIX BHIOB pPACTCHHN W
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3ylbTAaTOB OCBOCHUS mpeaMera «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO0  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIETI U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS IMpeameTra «buosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTaHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UWLUMM JUYHOCTH, NATPUOTU3IMA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJbTaThl OCBOCHUS ydeOHOro mpeameTra «buomgorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHUE >XU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaavu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOM JIESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJICHAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATENbHOCTU IPHU CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlad, BBINOJIHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOMl SI3BIK M KYJIBTYpYy, NMPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJIOTHH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3nyeckas akKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOLIUX 30POBbIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTHMYECKOW W COIUAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCUOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPOIE KaK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: TPHOOPETCHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTH MCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
W yMEHUS TpU  peHieHuH  [poOseM, CBA3aHHBIX C  PAIMOHAIBHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCcTeM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCALLUX BpEll OKPYKAIOIEH IIPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJArOMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HAJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILIJICHUS, DKOJIOTMYECKOU KYJIbTYPBIL,
OIbITa NEeATENIbHOCTU JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMHU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
[IPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU AEATEIBHOCTA 3KOJIOTNYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JIMAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIBTYpPbl Kak CpelICcTBa
B3aMMOJICMCTBUS MEXKAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHHe creuuduky OWONOTMM Kak HayKH, OCO3HaHus e€ pojau B
(GopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHUsT 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IUBUIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJIOTHYECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBINIEHUSI OOILIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

[IOHUMAaHUE CYLIHOCTH METOAOB IIO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4YaeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUPA U MPOUCXOASANINX B HEM U3MCHECHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINUXCS JAHHBIX C LIEJIBIO ITOJYYCHUS JOCTOBEPHBIX BBIBOJIOB,;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJIOTHYECKHE 3HAHUS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHbBIX CUTyalUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIbHO U B IPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUWA 1O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIUE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeI0BaHNe, HAOIOIeHNE, U3MEPECHHE, IKCIIEPUMEHT U JIPYTHX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM  OOYyYaOIMUXCSA, CIOCOOHOCTh  OOYYalOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOW U COITUAIBHON MTPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJbHbIMH yuyeOHBIMU MO3HABATEIbHBIMH
AEeMCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilacCupUKaIU, 0000IIEHNS ), pACKPBIBATh CMBICT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TIOCTABIIEHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TOHITHUS I 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3AKITIOUCHUS;

IPUMEHSTH CXeMHO-MO/IETBHBIC CPENICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTEACTBUH JACSITCIBHOCTH;

KOOPJUHUPOBATH U BBITIOJNHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus MpoOjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJ/IOB PEIICHUS TPAKTUYCCKUX 3a]1a4, IPUMEHEHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUN YICOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBATH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3ajJa4yd B 0Opa3oBaTEIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TMPAKTUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpManuH (TEKCTe y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTepaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HHOOPMAITNIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BHIMIOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIOJb30BaHUS PA3IUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadecTBe CpeacTBa mpu pabote ¢
Oouosiorndeckoit uHGOpPMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTEeMaTUYEeCKUE 3HAKU U CUMBOJIBI, (OpMYibl, abOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIQJ€Th  HABBIKAMU  pACTO3HABaHUS W 3allUTBl  WH(oOpMammw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMON TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIui,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI IpU perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUSA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JICHCTBHM,



pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejsiaraTb HOBBIE TIPOEKTHI, OIEHHWBATh WACU C TMO3UIMU HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, TPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJTbHBIMH PEryJSITUBHBIMHU AeCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICCTBUSX M MOCTYIKaX MO OTHOIICHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTEIILHO COCTABIISITh MIJIaH PEIICHHS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYIAUIIHH B
pa3HBIX 00JIACTSIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYalldd, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBbI M AapTryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienudpuyeckue s yaeOHoro npeamera «buomorusi»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TaKKe B pPEaIbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTaBICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce OJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OMOJOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JI0OBEKA Ui PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJI€TKa, OPTraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CamMOperyJsiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAas, XPOMOCOMHas,
MyTalliOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE U
OMHUCAHUE MKUBBIX CUCTEM, IMPOILIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBHKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCIeAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYyYCHHBIX PE3YyIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIICISITh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPTrUU B KIETKe, (POTOCHHTE3A,
IJIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIWBHUIYAJIbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJpl0 oOecneyeHHs O€30MacHOCTU CBOErO 3/0pPOBbS U 3[I0POBBSA
OKpPYXAaIOLUX JII0/eH, COOMI0IEHNSI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouosaoruu u OMOTEXHOJIOTUH TUTSI PalMOHAIEHOTO
IPUPOIOIIOIH30BAHUS;

yMEHHE peliaTh »dJIEMEHTapHble TEeHETHMYeCKHe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUIHOTO CKpEUIMBAaHUS JJI MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpATOPHbIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
npaBuia mpu pabore ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpelICcTBa MaccOBOM MH(OpMaIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), ITUYECKHUE AaCIMEKThl COBPEMEHHBIX HCCJEIOBaHUNA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011as1 OMOIOTHYECKYI0 MHPOPMAIIUIO M3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOeHUsS ydeOHoro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4HOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpPhIBATh COICPKAHUE OMOJOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUSL, TeHO(OHI, HBOJIIOIUSA, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MUTAHUS,
JKOJIOTHYECKas MUpamMuia, OnoreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUS DJBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, depenoBaHus riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJeTh METOAaMHU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB U SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUC
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHNE THITOTE3bI, BBISIBIICHHE 3aBUCUMOCTH
MEXIYy HCCICIYEMbIMH BEIMYMHAMH, OOBSICHCHUE TIOJYyYCHHBIX PE3yIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIbI
Ha OCHOBaHUH TOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSALHA, MPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaxX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHWOTCOXMMHUYECCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA A OOBSICHEHUs OUOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus O€30MacHOCTH CBOErO 3J0pPOBbS U 3J0POBBS
OKPYXAIOIIUX JIFOCH, COOMI0OIEHUs HOPM IPAaMOTHOTO MOBEJICHUS B OKPY KaOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aaud, COCTABISATh CXEMBbI
MEpEeHOCAa BEIIECTB U SHEPTUU B HKOCUCTEMaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U Ja00OpaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOM MH(OpMAIUK, HAyYHO-TIOMYJISIpHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorndecKyro WH(PpOpMaIKi0 U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U MX OpraHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edsoo0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB  CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACATEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT s 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I1O
. 34 0 2.5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuponsl. [IpakTudeckas pabora
2 NE lp«I/ICHOJ'III))SOBaHI/Ie ajII/IqHLIX 1 0.5 bubmorera [JOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yUCHUHT
OMOJIOTHYECKUX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, 1 bu6mmoreka [IOK
MPOLECCHl U UX U3YyYEHUE https://m.eds00.ru/863e6564
4 XuMHYeCcKui cocTaB KieTku. Boaa 1 bubnmuoreka [JOK
Y MUHEpaJIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInmmael 1 Bubmiorexa OK

https://m.edso00.ru/863e6870




bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ienoctHas kuBas
cucrema
Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60MHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7¢c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edso0.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kiaetku. MuTo3.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5
«HaOmroneHre MyuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JiyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres O6enka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocunTe3 Oenka bubmorexa [IOK

https://m.edso00.ru/863e796e




18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHueE.
JlabopaTtopnast padota Ne 4 bubmuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmmorexa [JOK
A https://m.eds00.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllUBaHHE
UTUOPUIHOE CKPELMBaHUE.
A U bt bubmuoreka [JOK
25 3aKOH HE3aBUCHUMOIO
https://m.edsoo.ru/863e89a4
HACJIeIOBAaHUS MPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
26 npusHakoB. JJaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenue pe3yapTaToB
MOHOTHOPUHOTO U JUTUOPUIHOTO

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




CKpELIMBaHUA y Ap030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacnenoBanue 1 bubmmorexa [{OK
IIPU3HAKOB, CLEIUICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [JOK
MOAU(PHUKATUOHHON U3MEHYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BapUallMOHHOW KPUBOW»

HacnencrBeHHasi “BMEHYHMBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHaM3 MyTanuil y Apo30 Qs https://m.edso00.ru/863e8efe
Ha TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO

31 teMme «HacnencrBeHHOCTh U 1
U3MEHYMBOCTH OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKINU 1 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHoorus kak orpacip 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Hpaxrieckie u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHas
€MHHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa IOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKymue cuitbl (3JIEMEHTapHBIC 1 bubnunorexa [JOK
(haKTOpHBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoMIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHru3Ma u
€€ OTHOCUTETILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.ru/863e9cle




HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie U

10 METOJIBI €€ N3YYEHHUS
11 ['mnoTre3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButuHe xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U IEpHOIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne UCKOMmaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJIIEKITHASIX)
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexa [JOK
(anTpOTIOTEHE3) https://m.edso0.ru/863eac2c
16 JBwxymue cuitbl (hakTopsl) bubnunoreka [JOK
aAHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUH
YyeJloBeKa
18 YenoBeyeckue packl U MPUPOIHBIC bubnnoreka [JOK
aJanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKOoJIoTus Kak HayKa




Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (hakTopsl https://m.edsoo.ru/863eafec
AbGunotnyeckue paKkTOpsI.
JlaboparopHuas pabota Ne 3.
«MOp(bOjIOFI/I‘-IeCKI/IC 0COOCHHOCTHU BuGmiorexa [OK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 buotiieckie pakToph https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [IOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN
97 3KOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 IIpupoanblie 3KOCHCTEMBI
29 AHTpPOIIOTE€HHBIE KOCUCTEMBI
30 buocdepa — rnodanbHas bubnuoreka [IOK

3KOCHUCTEMA 3EMITH

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




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenosevecTBo B bnocdepe 3emin 1

33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuorexa [JOK
YeJI0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBubriit ypok. O60011eHIE

34 Ttembl «CooOriecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 55

[TPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHUN O MECTE W POJH OWOJIOTHH B CHUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUpPOBAHUU
COBPEMEHHON ECTECTBEHHO-HAy4YHOM KapTHHBI MHpa M HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAJAE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKUHOHAIBHONW TI'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHEBIX 3aj1a4q

YMeHne packphiBaTh COJEp)KaHWE OWOJOTUYECKUX TEPMHUHOB |
TIOHSATHMN: )KU3Hb, KJIETKA, OPraHu3M; MeTa00J1M3M (0OOMEH BEIIECTB U
MpEeBpaIllEHUEe SHEPTruM), romMeocrta3 (caMmMoperyssuus), ypoBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETIPOTYKIIHS),

HACJIC€ACTBEHHOCTh, H3MCHYNUBOCTL, POCT U Pa3BUTUC

YMenune — uwznaraTh ~— OWOJIOTHMYECKHE  Teopuu  (KJIETOYHas,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BaBumoBa) u ydeHus (0 TMEHTpax MHOTOOOpazus |
NPOUCXOXKACHHUS  KYJIbTYpHBIX  pacteHudt H.M.  Basumona),

OIPCACIIATh I'PaHHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U OIMCAHHUE KMBBIX CHUCTEM, IIPOLECCOB U ﬂBHeHHfI;
opranusanuvsa W  IHIPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHC THUIIOTE3bI, BBIAABJICHHC 3aBUCHUMOCTH MCKAY
HCCIICAYECMBbIMHU BCINYMHAMH, 00BICHEHHE IMNOJTYUYCHHBIX
pe3yJIbTaTOB, HCIOJB30BAHHbIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ n
3dKOHOB; YMCHHC [¢CJIaTb BBIBOJbI HAa OCHOBAHUHU IIOJTYUCHHBIX

pEe3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATh CYHICCTBCHHBIC IIPU3HAKU BHUPYCOB, KIICTOK
IIPOKapuoOT M 3IYKAPHUOT, OAHOKIICTOYHBIX HW MHOT'OKJIICTOYHBIX
OpPraHnu3MOB; 0COOCHHOCTHU mponeccoB oOMeHa BCIICCTB H
IMpEeBpallICHUA SHCPIrUu B KIICTKE, (bOTOCI/IHTCSa, MMIaCTUYCCKOIro M

OHEPTCTUYCCKOTI'O O6MeHa, XCMOCHHTCE3a, MHUTO3aQ, MCﬁOSa,




OIINIOAOTBOPCHUA, Pa3sMHOXKXCHUA, HHIUBUAYAJIbHOTO Pa3BUTHA

opraHu3Ma (OHTOI'€HE3)

YMeHue TNpUMEHSATh TOJNyYCHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTMYECKHUX MTPOIIECCOB U SIBJICHUH, JJI IPUHATHS MPAKTHUECKUX
pelieHuii B TOBCEJHEBHOM JKM3HM B ILEMIX OOECICUECHHS
0€30MaCHOCTH CBOET0 3JI0POBBSI M 3JI0POBbsSI OKPYXKAIOIIUX JIFOJIEH,
COOJIIO/ICHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKaIOIIEH
NPUPOTHON cpese; MOHMMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTH)KEHH COBPEMEHHOM OMOJOTUM W OMOTEXHOJIOTHM ISt

paloOHaJIbHOT'O NPUPOAOIIOJIB30BaAHUS

YMmenue peuiatb SJICMEHTAPHBIC I'CHCTUUCCKUE 3aJadd Ha MOHO- M
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHHUE, CLUCIINIICHHOC HACIICAOBAHHUE,; COCTABJIATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCIIUBaHUA JUIA npeacKazaHnusa

HacCJI€aOBaHUs ITPU3HAKOB Y OpTaHN3MOB

YMeHue BBINONHATH Ja0OpaTOpHble U MpakTHUeCKue paboThl,
coOnrofaTh mpaBuiia Npu paboTe ¢ y4eOHbIM U J1TAOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpuTH4YECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEp)KaHMs, BKIIOYAIONIYI0 TICEBJAOHAy4YHbIE
3HaHUS W3 PA3NUYHBIX HCTOYHWKOB (CMMU, HaydHO-TIOMYyJsSpHBIC
MaTepHalbl); 3TUYECKHE ACHEKThl COBPEMEHHBIX HCCIEAOBAHUN B

OHOJIOrMH, MEIUIIMHE, OMOTEXHOJIOT I

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCbMEHHBIC H YCTHBIE COOOIIECHUS,
0000111251 6MOJIOTHYECKYIO0 HH(OPMAITUIO U3 HECKOJIBKUX HICTOUYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OHoJIOrun

11 KIIACC

Kon
NpoBEePsSIEMOro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero 0opa3oBaHus

ChopMupOBaHHOCTh 3HAHUHM O MecTe U POJIM OMOJOTMU B CHUCTEME
HAy4HOTO 3HAaHHUS €CTEeCTBEHHbIX HayK, B (OPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHUpPAa M Hay4dyHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMH; (PYHKIHMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA IJId PCIICHUA ) KXU3HCHHBIX 3a/1a4




YMeHHne packpbiBaTh COJEp)KaHHE OUOJOTHUYECKUX TEPMUHOB U

MOHSITHH: BU/[, IOITYyJIALUA, I‘GHO(I)OHI[, OBOJIIOLIUA, ABVIKYIIUC CHIIBL

(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOTIECHHOCTD OPraHu3MOB,
BUI000pa3oBaHNe,  DKOJOTHMYECKHEe  (PaKTOphl,  IKOCHUCTEMA,
IMPOAYLICHTEI, KOHCYMCHTEI, PCAYLCHTEI, e IIMTaHUA,

9KOJIOTUYECKasi MUpaMuIa, OMoreoIeHo3, buocdepa

YMeHune u3naratb OMOJIOTHUECKUE TEOPHH (IBOTIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOLMU), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxoactsa K.M. bapa, uepenoanus
[JIaBHBIX HampasieHui u myteil sBomounu A.H. CeBeprioBa, yueHust
o Owochepe B.U. Bepnaackoro), omnpenensiTb TpaHUIBI UX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAyYHOTO II03HAHUS B OHOJIOTHH
(Habmo/IeHNe W OTHMCAHHME JKUBBIX CHCTEM, MPOIECCOB U SIBJIICHUIA;
OopraHu3aiusi W TPOBEJACHHE OWOJOTUYECKOTO OKCIIEPUMEHTA,
BBIJIBIOKCHHE  THIIOTE3bl;  BBISIBJICHUE  3aBHCUMOCTH  MEXIY
HCCIIEAyEeMBIMU BEJINYMHAMHU, 00BACHEHHNE MTOJTy4EHHBIX
pe3ylnbTaTOB, WCIOJIL30BAHHBIX HAYYHBIX TIOHSATUH, TEOpPHH U
3aKOHOB; YMEHHE JieJaTh BBIBOJIBI HAa OCHOBAaHWUU TOJYyYEHHBIX

pe3ynbTaToOB)

YMeHue  BBIOCNATH  CYIIECTBEHHbIE  TNPU3HAKU  CTPOCHUS
OMOJIOTMYECKUX OOBEKTOB: BHJIOB, NOMYISLIUN, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOTeOIleHO30B U  IKOCHCTEM;
OCOOCHHOCTH  TMPOIIECCOB  HACJIEACTBEHHOM  HM3MEHYMBOCTH,
€CTeCTBEHHOT0 O0TOOpa, BHJI000pa30BaHUSA, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (DaKTOPOB Ha OPraHU3MBL,
nepeHoca BEUIECTB W [OTOKa DSHEPTMM B  HKOCHCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHH B HKOCHUCTEMAax CBOEH MECTHOCTH,

KpYroBopoTa BCIICCTB U OHMOr€OXUMHYECKUX IIUKJIOB B 6H00(1)epe

YMeHue [NpUMEHATh NOJY4YEHHbIE 3HaHUS I OOBSICHEHUs
OMOJIOTUYECKUX MTPOLIECCOB U SIBJIICHUH, Ul IPUHATHS IPAKTUYECKUX
peleHnii B TMOBCEJHEBHOM JKM3HM B LeIiX oOecredyeHus
0€30IaCHOCTH CBOETO 3JI0POBbsSI U 37I0POBbS OKPYXKAIOIIUX JIOJAEH,
COONIONICHUsT HOPM TIpPaMOTHOTO TOBEJCHUS B  OKpyXaromei
NOPUPOIHOIN cpeze; NMOHUMaHHE HEOOXOJAWMOCTH HCHOJIb30BAHUS
JOCTIDKEHUH  COBpEMEHHOM  OHMonoruum  Juis  palMOHAIBHOTO

IpHUPOAOII0JIB30BAHUA




YMeHue peniats 3JIeMeHTapHbIe OMOJIOTHUECKUE 3a/1a49H, COCTABIISATh

CXEMBI IIEPEHOCA BELIECTB U SHEPTUH B 3KOCUCTEMAX (LIETIH TUTaHUS)

YMeHue BBINOJHATH Ja0OpaTOpPHBIE U TMPaKTUYECKHE pPadOTHI,
coOmoark mpaBwia Mpu padboTe C Y4eOHBIM W J1a0OPATOPHBIM

000pyI0BaHUEM

YMeHue KpUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEpPYKaHMs, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE
3HaHUS W3 Pa3NUYHbIX HCTOYHUKOB (CMMU, HayuHO-mOMysipHBIC
MaTepuabl); pacCMaTPUBATh TJI00ATBHBIEC SKOJIOTUYECKUE MTPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO

TIO3HIIHIO

10

YMmeHnue coziaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000611251 6MOJIOTHYECKYIO HH(OPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSI TN HBINA arrapar OHOJIOrNH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mnpupone. Ponp Ouosiornn B (opMHUpOBaHUU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

Mertoapl TO3HAHUS KHUBOW TIPUPOJBI (HAOTIOIEHNE, SKCIIEPUMEHT, OTIHCAaHUE,
U3MepeHue, KiaccuUKaius, MOJCTUPOBAHHE, CTaTUCTUYECKass oOpaboTKa

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanunsa

2.1

XKusble cucteMsl (OHMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: Ouosnoruu. CBolcTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU opraHu3aluu OMOCHUCTEM: MOJIEKYISPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO -BUI0OBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XUMHUYECKHE OJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHKpO3JeMeHThl. Boga u MwuHepanbHble BemecTBa. DyHKIMM BOJBI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB M CTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
HesamenuMple ¥ 3aMEHUMBIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYpPBbI OCITKOBOI MOJICKYJIBI (IIEPBUYHAS, BTOPHYHAS, TPSTHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMMHYCCKHE CBOMCTBa O€iKkOB. buonormueckue
(GbyHKIMH OENKOB.

depmeHThI — OnoJIornYecKkrue KaranuzaTopbl. CTpoeHHe (pepMeHTa: aKTUBHBIN
HEeHTp, cyOcTtpatHas crneuuduuHocTb. Kodepmentsl. Butamunpl. Otianudus

Q)epMCHTOB OT HCOPTraHNYCCKHX KAaTaJIN3aTOPOB

3.3

VYrneBoibl: MOHOCAXapuIsl (III0K03a, prubdo3a U 1e30KCHpu003a), Aucaxapubl
(caxapo3a, J1akTo3a) W IoJMcaxapuabl (Kpaxmals, TJMKOIeH, IeJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOIOB.

Jiunuasl:  TPUTIMLEpHUAbl, cTepounsl, ¢ochomunuasl. 'mapoduiabHO-
rusipooOHbIe cBolicTBa. buonormdeckune ¢ynkuuu nununos. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxneunossie kucnorsr: JIHK u PHK. HykiieoTniel — MOHOMEpBI HYKJIIEMHOBBIX
kucnot. Ctpoenue u ¢ynkmuu JIHK. Crpoenwe u ¢ynknuun PHK. AT®:

CTpoeHue U PyHKIUU

3.5

Hwuronorusa — Hayka o kierke. Knetounas teopusi. MeTopl M3y4eHUs KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOuue npu3sHaky KJIETOK: 3aMKHYTast
HapyxHass MeMOpaHa, Mojnekynbl JIHK kak reHernyeckwii anmapar, cucrema

cuHTEe3a Oerka

3.7

Tunsl k1eTok: syKapuoTudeckas u npokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuoTHueckoi kietku. Kierounass crenka Oakrtepuil. CrpoeHue
JYKApUOTHYECKON KJIeTKHM. OCHOBHBIE OTIUYHS PACTUTEIHHOM, KUBOTHOU W

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAJIUKC, UX
¢byakuu. [Tna3marndeckas MemOpana, e€ cBoiictBa u pynkimu. L{utornasma u
e€ opranouapl. OgHOMEMOpaHHbIE OPraHOMABI KJIETKH: SHIOIUIa3MaTHYecKas
cetb (DOIIC), ammapar Tombmku, mu3ocombl. [loyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHJIpUH, TutacTHabl. [IponcxosxieHne MUTOXOHIPUI U IJIaCTU/L.
Buner mnactun. HememOpanHble opraHouIpl KJIETKU: PUOOCOMBI, KIIETOYHBIH

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUIOB KIETKU. BritoueHus

3.9

SAnpo — perynsTopHbld 1eHTp KieTku. CTpoeHHe siapa: saepHas 000JI0YKa,

KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

H(I/BHGI[GS[TCHBHOCTB KIJICTKHU

4.1

OOmeH BemecTB, WM META00JU3M. ACCUMIIIAIMS (TUIACTUYECKUNA OOMEH) W
JTMCCUMWIALIUS (SHEPreTHYeCKuid 0OOMEH) — JIBE€ CTOPOHBI €IMHOTO Ipoliecca
MeTrabosim3ma. Tunel oOMeHa BemecTB: aBTOTPO(HBINA 1 rerepoTpodHbIii. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

4.2

®ortocunrtes. CBeroBas U TeMHOBAas Pa3bl poTocuHTe3a. Peakiuu GoTocunresa.
D¢ddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A IS )KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TMOBBIIIEHUS €rO
IPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIIIUe OakTepuu. 3HaUYE€HHE XEMOCHHTE3a IS

JKA3HM Ha 3emIie

4.3

9HepreTquCKI/Iﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BLIACICHHUC H
AKKYMYJIIMPOBAHUEC OSHECPruh B KIICTKEC. OTallbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie n €ro BUIBI. KI/ICJ'IOpO,Z[HOG OKHCJICHHUC, UJIHM KJICTOYHOC

npixanue. DPPeKTHBHOCTh IHEPTETUUECKOTO 0OMEHa




4.4

Peakium marpuuHoro cuHre3a. [enermueckas wuHpopmanus u JIHK.
Peanu3anus reHetnueckoil nHpopManuu B KIeTke. | eHeTUYeCKuil Ko U ero
cBoiicta. Tpanckpurnims — matpuunbsiii cuate3 PHK. Tpauncnsus — buocunres

6enka. KogupoBanue aMmuHOKHCIOT. Postb prbocoM B OnocuHTe3e Oenka

4.5

Hexnerounsie ¢opmsl xu3Hn — BUpychl. Vctopus otkpeitus Bupycos (/1.U.
NBanoBckmii). OCOOCHHOCTH CTPOCHHUS W IKH3HEICSITEIHLHOCTH BHUPYCOB.
Bakreprnodarn. bone3nu pacreHWi, KMBOTHBIX W YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynoznedunura yenoseka (BUY) — Bo3doyaurens CITNda.

[IpodunakTrka pacnpoCTpaHeHHs] BUPYCHBIX 3a00J1€BaHUIA

PasMHOkeHNE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1uki, wid >KU3HEHHBIM HHUKI KieTku. WHTepdaza u muTos.
[Ipoueccel, nporekaromue B uHTEpdaze. Permkanus — peakuus MaTpUUHOTO
cunte3a /IHK. Crpoenne xpomocoM. XpOMOCOMHBI HaboOp — KapHUOTHIL.
JlunionHBIH W TAIUIOWIAHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XpOMAaTHIBI.
[uTonornyeckue OCHOBBI PA3MHOXKEHHS W WHAWBHUIYaJbHOTO Ppa3BUTHUA
OpraHU3MOB.

Henenne xnetkn — muto3. Ctaguu muto3a. [Iporeccsl, nmpoucxonsanme Ha

PAa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

®opMbI pa3MHOKEHHSI OPTaHW3MOB: Oecrojioe M MmoJioBoe. Bumer Gecrosoro
pa3sMHOXEHHS: JCJICHHUE HaJBOE, IMOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
cniopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOYKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0JI0TO.
Meiio3. Craguum wmeito3a. Ilpoueccel, mpoucxosiiue Ha CTaausx Meiosa.
IToBenenue xpomocom B Mero3ze. Kpoccunrosep. buonorndeckuii cMmbici U

3Ha4YeHUE MeHo3a

5.4

I'amerorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [TonoBbie
JKeJe3bl: CeMEHHUKH U AUYHUKU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK —
rameT (CIepMaTo30u/I, SIMIeKIeTKa) — cliepMaTrorenes u oorene3. OcoOeHHOCTH

CTPOCHHUA SIMIIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3). OMOpPUOHANBHOE  pPa3BUTHE
(3MOpuorenes). Jtanbl SMOPUOHATILHOTO PAa3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opranoreHes. IloctamOpuonanbHoe pa3Butue. Tumbl
NOCTAMOPHOHANIBHOTO Pa3BUTHSL: MpsIMOE, HenpsiMoe (JIMUMHOuYHOE). BrusiHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIE
YPOJCTBA.

Poct u pasButue pacreHuil. OHTOTE€HE3 LBETKOBOI'O PACTEHMS: CTPOCHHE

CCMCHHU, CTaITUN PA3BUTHUA




HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPraHN3MOB

6.1

IIpenmer u 3anaum renetuxu. Mcropus pa3sButus reHeTUKU. Briaa poccuiickux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeToabl TEeHETHUKU
(THOPHIOIOTHYECKUH,  IMUTOTCHETUYCCKUH,  MOJICKYJISIPHO-TCHETUYCCKU ).
OcHOBHbIE r€éHEeTHUECKHE TIOHTHS. | eHeThuecKas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, yCTaHOBJIeHHBIE [. MeHnenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IUHO00pa3us THOPHIOB TEPBOTO
nokoneHus. [IpaBuwio JOMUHUpOBaHUsS. 3aKOH PACIICTUICHUS TMPU3HAKOB.
I'unoresa unctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpenMBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUSI PU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JUTHOPHUIHOTO CKpPENIMBAaHUS. AHAIU3UPYIOIIEE
ckpernuBanue. Vcrnonp30BaHME — AHATU3UPYIOMIETO  CKPEIIMBAaHMUS IS

OTIpe/IeNIeHUs] TEHOTHIIa 0COON

6.3

CuerieHHOe Hacien0BaHue npu3HakoB. Pabora T. Moprana no crernieHHOMY
HacleIOBaHUIO TeHOB. HapylieHue cuerieHHs TeHOB B pe3yibTare
KpOCCHHIoBepa. XPOMOCOMHAas TEOpHsI HACIEACTBEHHOCTH. | eHeThueckue
KapTBhl.

I'enernka mosa. XpoMOCOMHOE OIpEAeieHre MoJia. AyTOCOMBl U TOJIOBBIE
XpoMocoMbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C II0JIOM

6.4

H3menurnBocTh. BUIBI H3MEHUMBOCTH: HEHACNIEACTBEHHAs M HACJIEACTBEHHAS.
Pone cpembl B HEHaclHeACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(GUKAIIMOHHOW HW3MEHYMBOCTH. BapwalMoHHBIA psii W BapHaIlMOHHAS
kpuBas. Hopma peaknum mnpusHaka. KonwdecTBEeHHBIE M Ka4eCTBEHHBIC

IIPU3HAKH U UX HOPpMaA PCaKINU. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, WM TCHOTHUIIHMYCCKasA, HU3MCHYHMBOCTD. KomOnnaTtuBHas
W3MEHYMBOCTh. Melo3 W I0JIOBOM nmponecc — OCHOBa KOMOMHATUBHOU
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH NU3MCHYHNBOCTD. Knaccmbnxaum[ MyTaHHﬁ:
T'CHHBIC XpPOMOCOMHBLIC, TCHOMHBIC. YactoTau IMIPUYNHBI MYTaHHﬁ. MYTal"eHHLIC
(I)aKTOpLI. 3aKOH TOMOJIOTMYECKUX pAaoB B HacCJIEJCTBEHHON HM3MEHUYMBOCTH

H.N. BasuioBa

6.6

I'enernka uenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI TE€HETUKH
YeJI0BEKa: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOr€HETUUECKUH,
OMOXUMUYECKUH, MOJEKYIsIpHO-reHeTndeckuil. CoBpeMEHHOE OIpe/ieieHue
TEHOTUIIA: [IOJTHOT€HOMHOE CEKBEHHPOBAHHE, TECHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomoinpto I1IP-ananu3a. HacnenacrBenHble 3a00ieBaHMs 4eJIOBEKA: T'€HHbIE

60J1€3HH, 00JIE3HU C HACJIEACTBEHHON MPEPACIIOI0KEHHOCTHIO, XPOMOCOMHBIE




6one3an. CoMaTHUECKHEe W T'€HEpaTUBHBIE MyTalMU. [IpUHIMIBI 340POBOTO
06p333 KHU3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKHX
00J1e3HEH. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBAHMUE. 3HaueHue
MCI[I/IIII/IHCKOﬁ FCHCTUKU B MNPCAOTBPAIICHHU MW JICHCHHUHM T'CHCTUUYCCKUX

3a00JI€BaHU YETOBEKA

7 Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

Cenexkuus kak Hayka M Ipolecc. 3apoKICHUE CEJIIEKLUU WU JOMECTUKALUS.
71 VYuenne H.M. BaBmwioBa 0 IeHTpax NPOMCXOXKIEHUS M MHOT000pasus

KYJIbTYpPHBIX pacTeHuil. LIeHTpbI MpOUCX0XKAECHUS TOMAITHUX KUBOTHBIX. COpT,

nopoja, MTaMM

CoBpemMeHHbIE METO/bI celeKInUu. MaccoBbli M MHAMBUIYaIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHHi U *KUBOTHBIX. OlLleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpernuBanne — MHOpuauHT. Yuctas nuHusa. CKpenuBaHWE YHCTHIX JTHMHUH.
7.2 I'erepo3suc, wiu rubpuanas cuna. HepoicTBeHHOE CKpelBaHUE — ayTOPUIUHT .
Otnanénnass rubpuau3anuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJIyYCHHUE TOJUIUIONI0B. JlOCTHIKEHUS CENEKIMH PACTCHHUH, YKUBOTHBIX H

MHKPOOPTraHU3MOB

buoTtexHosoruss Kak OTpacib MPOU3BOJACTBA. [ €HHAs HMHKEHEPHUsS. OTarbl
co3manus pekoMmOuHantHOM JIHK m Tpancrennsix opranmsmoB. Kierounas
73 unxeHepusa. Kierounble KynbTypbl. MHUKpPOKIOHAJIBHOE Pa3MHOXKEHHE
' pacrenuii. KioHupoBaHWE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. JKOJIOTUYECKHE M dTHYecKue npoodieMbl. [MO — reHeTH4ecKu

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KIJACC

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 DBOMIOIIMOHHAS OHOIOTUS

DOBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CBupnerenbctBa  3BosiouU.  [lameoHTonOrHyYeckue:  IMOCIIEA0BATEIbHOCTh
HOSIBJICHUSI BUJIOB B MAaJE€OHTOJIOTMYECKON JIETONMHCH, MEPEXOAHbIE (OPMBI.
1.1 buoreorpaduueckue: cxonctBo u paznuuue (GayH U (GIop MaTepukoB U
OCTPOBOB. DMOpPHMOJIOTHYECKHE: CXOJCTBA M pasinyMsi SMOPHOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTENBHO-aHATOMUYECKUE:  T'OMOJIOTUYHBIE,

AaHaJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBbI. MOJ'ICKYJBIpHO -




OHMOXMMHUYECKUE: CX0JACTBO MCXaHHM3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTa0O0JIMYEeCKUX MyTeH y BCEX OPraHu3MOB

1.2

OpomononHass  Teopuss Y.  Jlapsuna. Ilpeanochuiku  BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHIIBI SBOJIONWU BUAOB 1o JlapBuHy (uM30bITOUHOE
Pa3MHOKEHHE ITPU OrPAHUUYEHHOCTH PECYPCOB, HEOTIPEIETEHHAS U3MEHYUBOCTb,

00opn0a 3a CyIEecTBOBaHNE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust sBoionuu (CTD) u OCHOBHbIE €€ TOJIOKEHUSI.

MuxposBomtonus. [lonmymamus kKak eIMHUIA BUAA U 3BOJIOLHHA

1.4

JBuxymue cuibl ((pakTophl) SBOJIIOLMUA BHIOB B Npupoae. MyTalnOHHBIN
mpouecc 1 KOMOMHATUBHAS W3MEHYUBOCTb. [lOMynsiMOHHBIE BOJIHBI U JIped
reHoB. M3onsauusa u murpamus. EcrecTBeHHbIN 0TOOp — HANpaBIsAOUIMN (akTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT, OPraHU3MOB Kak pe3ynbTaT d3Bojouuu. Ilpumepsl
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpPG 036l B UIMOATATITAITIH.

Bun wu  BumooGpazoBanme. Kputepum Buga.  OcHOBHblE  (OpPMBI

BH1I000pa30BaHus: TeorpadudecKoe, IKOJIOTHIECKOEe

1.5

Makposomtonusi.  DPopmbl  dBOMIONMM:  (uUIeTHYECKas, AUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3Botonnn

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM KU3HU. HayuHble rumoTess
BO3HUKHOBEHHUS >KM3HU Ha 3emie: abuoreHe3 M mHaHCHepMus. XUMUYecKas
SBOJIIONMS. OKCIIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKOW OSBOJIOIMH.
Hauanpabie sTansl Ouonoruveckoit oo, ['umoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ) KUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emiuie mo spaM u nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u €€ Mepuoabl: KEMOPHICKHUH,
OPJIOBUKCKUW, CUIYPUICKUNA, JE€BOHCKUH, KaMEHHOYIOJbHBIM, MNEPMCKUMN.
Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBINA, FOPCKHI, MEJIOBOM.

KaitHo3o¥ickass spa W €€ mepuojabl: NAIEOrCHOBBIN, HEOT'C€HOBBIMH,
AQHTPONOI€HOBBIM. XapaKTepUCTUKA KIMMAaTa U TeOJIOTMYECKUX MPOLECCOB.
OCHOBHBIE ATAIbI YBOJIOLUU PACTUTENBHOTO U )KUBOTHOTO MUpPa. APpOMOP(O3bI
y pacTeHuil U KUBOTHBIX. [losiBIEHUE, pacuBeT U BBIMUpPAHUE TPYMN >KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKoro Mupa KaK OTpaKCHUC 3SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB
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DBoIONMs YelloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mpeicTaBieHUi O
MIPOUCXOXKICHUU YelloBeKa. MeToabl m3ydeHus aHTpororeHesa. CxoacrtBa u
pa3nuyms YyeloBeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YETIOBEKA.

JBwxymie cuitel (pakTopbl) aHTpornorenesa. HacnencrsenHas N3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOLIECTBEHHBI 00pa3 KU3HU, M3rOTOBJICHHE OPYAUi

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHbBIE CTaAMM U BETBHU 3BOJIOLUHU YEJOBEKA: aBCTpAJIONUTEKH, YenoBek
ymenslid, YemoBek mnpAMoxondmui, YenoBek HeaHAepTanbCKkuil, Yenosek
pazymHblid. Haxoqku uckonmaembIXx OCTaHKOB, BpEMsI CYIIECTBOBAaHUS, 00IacThb

pacripocTpaHeHusi, 00bEM FOJI0BHOTO MO3ra, 00pa3 >KM3HHU, OpyIUs

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BpOIIeOU IHAs (eBpa3uiicKas),
HEerpo-aBCTpajouaHas  (PKBaTOpHalibHAsg),  MOHIOJIoOMJHAas  (a3MaTCKO-
aMepuKaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEACTABUTENICH UYETOBEYECKUX
pac K ycinoBHsIM cymiecTBoBaHMs. EnmHCTBO wenoBeweckux pac. Kputuka

pacusma

Oprasu3Msl ¥ OKpyKaromias cpeia

3.1

DKOJIOTHSI KaK HayKa. 3aayd W paselibl 3KOJOTUH. MEeTOoIbl 3KOJIOTrHYECKUX
ucciaeaoBaHUN.  DKoJlorMdeckoe  MupoBo33peHue.  Cpeapl  oOuTaHUA

OpraHu3MoOB: BOJHAsA, HA3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Oxosornueckue  dakrtopel. Kmaccuduramus skojgorndeckux — (GaKkTOPOB:
abuoTHUYecKre, OMOTHYECKHE W aHTPOIOreHHbIC. JlelicTBHE 3KOJIOTMYECKHX

(hakTOpOB Ha OPTaHU3MBbI

3.3

Abunotuueckue (akTopbl: CBET, TEMIEpaTypa, BIaXKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenuss oOpraHu3MoB K JCMCTBUIO a0MOTUYECKUX (DaKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue dakropsl. Buasl 6MOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHIIUS,
XMUIHAYECTBO, MMAapa3uTU3M, MYTYalu3M, KOMMEHCAIM3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HA4YeHHE OHOTHYECKHX

B3aUMOACUCTBUI 11 CymeCTBOBAHUS OPIraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTUUECKHE XapaKTCPpUCTUKHU MOIyJIAnHA. OcHOBHbBIC IMoKa3aTcin
MomyJsauuu: 4YuCJICHHOCTb, INNIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTBH, IMPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYIISINUU U eé peryindanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI




4.1

CoobmecTBo opranuzMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBA,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buapl-nomMuHaHTel. CBS3U B

OHOoIEHO3E

4.2

Okojoruueckue cucrembl (dkocuctembl). [lonstue 00 3kocucrteme u
ouoreoneHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BeLIeCTB U TIOTOK OJHEPrUM B
skocucteme. Tpoduueckue (MUIEBHIE) YPOBHU YKOCUCTEMEI. [IHIeBbIie memnu u
cetu. OCHOBHBIE TIOKa3aTeJM AKOCHCTEMBbI: Ouomacca, HIPOAYKLHS.
DKOJIOTHYECKUE MUPAMUIBI: TPOIYKIIUH, YUCICHHOCTH, Onomacchl. CBoiCTBa

9KOCHUCTEM: YCTOWUYMBOCTb, CaMOperysanus, pazsutue. Cykieccus

4.3

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03Ep U peK. DKOCUCTEMA XBOMHOTO WIIN
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE 3KOCHUCTEMBI. ATpOSKOCHCTEMBI. Ypb60o3KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobOpazue xkak QakTtop ycroWumBoctH dKocucteM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenune B.U. Bepnanckoro o Ouocdepe. ['panunpl, coctaB M CTpPyKTypa
ouocdepsl. Kuboe BemecTBo u ero ¢yHKuu. OcoOeHHOCTH OHOchephl Kak
rI00aNbHOM 3KOCUCTEMBI. JIMHaMUYeCcKOoe paBHOBECHE M OOpaTHas CBs3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOTCOXUMHYECKHE ITUKIIBI 3JIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B 6uochepe 3emiin. AHTpOTIOTeHHBIE M3MEHEHUsI B Onocdepe.
I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palnMOHAIBHOTO YIPaBICHHUS TPUPOAHBIMH pecypcaMd U HX

HCIIOJIB30BaHUC. Z[OCTI/I)KGHI/IH OHOJIOTHH U OXpaHa IIpUpPOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[lon penakuueit [laceunuka B.B. Akunonepnoe o6mectBo «3naTenbcTBo
«IIpocsewenue»

* buonorus. 11 knacc. [laceunux B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [Taceunuka B.B. AkiinonepHoe o61iectBo «M3narenscTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

www.informika.ru - snexrponnsiii yueonuk "bruonorus” (sep. 2.0 - 2000) u3
nukia "O0yyvaroniue SHIUKIIoNeun". - YueOHbI Kypc, KOHTPOJIbHBIE BOITPOCHI.

(Kak nonb3oBatbes - cm. "Tlomonnp".)

www.college.ru - pazaen "OtkpbiToro korempka" mo buonornu. YaeOHUK,

moaenu, On-line TecTel, yuaureto.

www.skeletos.zharko.ru - "OmopHo-aBHUraTebHas CUCTEMa YeoBeKa'.



OOpa3oBartenbHbIi cailT no npeamety buomnorus, kypc Yenosek. Ctpoenue
ckeneta. Mpimeunas cucrema. Kak ato padoraet. [lpunoxxenus: 2 cKeneTHbIX

SHIUKJIONEINN; 11l YUYUTENS - YPOKH, JIabOpaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lau" - buonorus ot Jlauel. HoBocTH 1 0030pbI 110
ouoorun, sxKosiorud. I1podiemMsr u Teopun. EcTh TeMaTHUECKHE BBITYCKH,

¢dotorasepeu, bMorpa@uu BEIUKUX YUEHBIX, CIEICIOBAPb.

www.bio.lseptember.ru - mas yuureneit "5 uay Ha ypok buonoruun". Cratbu 1mo:

boranwnke, 30o0morun, buonoruu - Uenosek, OO11eH OMOJIOTHH, DKOJOTHH.

www.bio.1lseptember.ru - razera "buosnorus" (MeX1y BEIXOAOM OYEPEIHOTO
HOMEpa ra3eThl U MOSBICHHEM TTOJTHOTEKCTOBON BEPCHH HOMEpa Ha CalTe

YCTaHOBJIEH T'OJIOBOM MHTEPBAII)

www.kozlenkoa.narod.ru - Orot caiit Ko3nenko A.I'. - npemogaBatens u s
MperoaBaTe/cH, I TeX, KTO YUUTCS CaM M YUHUT JIPYTUX; OYHO U
JUCTAHIIMOHHO, OMOJIOTHH, XUMHH, IPYTUM MIPEAMETAM - C IIOMOIIBIO

KomInbloTepa u MlHTepHer.

WWW.NSU.ru buosiorust B Borpocax u 0OTBETax - y4eHble HOBOCUOUPCKOTO

AKaieMropojika OTBEUarOT Ha BOIIPOCHI CTAPIIEKIACCHUKOB.



www.websib.ru - pasnen "bruonorus" HoBocnbupckoii o0pa3oBaTeIbHOM CETH.
[Togbopka MaTepraIoB U CChIIOK (ITPOrPaMMBbI, POCKTHI, MATEPHAIIBI Y YPOKY,

aOUTYpHUEHTY).

www.nrc.edu.ru - "buomornyeckas kKapTuHa Mupa' - pasiea JSKTPOHHOTO
yueOHuka "KoHieniuu coBpeMeHHoro ectectso3Hanus"". Konneniuu
IPOUCXOKACHUS KU3HU U Teopuu 3Botroiiuu. (I[lepexon mo ccbuike BHU3Y

"lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u »xuBoTHbIe" Kak
sunukionenus. (O6bem nHbopmanuu Brnevyatiser.) BeioOpaTs OyKBY, OTKpOETCS
CTpaHHIla C ABYMs OOJIBIIMMU KOJIOHKaMH Ha3BaHuii: Pactenus u JKuBoTHBIE.

BriOupaeM 1o Ha3BaHUIO - OTKPBIBAETCS ONMUCAHUE U (HOTO.

www.filin.vn.ua - "®unuH" - WUTFOCTPUPOBAaHHAS YHITMKJIONEANS )KUBOTHBIX. K

CO’KaJICHUIO HE BCe pa3fenbl roToBel. Omucanus u ¢potorpadum.

www.nasekomie.h10.ru "Hacekombie" O HACEKOMBIX IS IIIKOJIBHUKOB -

OIIMCAaHHUC OCHOBHBIX BUA0B, PUCYHKH.

www.invertebrates.geoman.ru Hacexowmpie. [omynspHas kKHUra AKHMYIIKHHA



N.N. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U oTorpaduii. -

www.bird.geoman.ru [tumner. [lomynspHas kaura Akumyinkuaa WU ¢

MHOYKECTBOM IIBETHBIX PUCYHKOB U (hoTorpaduil.

www.animal.geoman.ru Mup >xuBoTHbIX. [lonynsipHas KHUra AKUMYIIKAHA

N.W. c MHO€CTBOM IIBETHBIX PUCYHKOB U (hoTOrpaduil.

fish.geoman.ru Pei0Ob1. VinmrocTpupoBaHHast SHIIMKIIOTICHS PBIO.

www.plant.geoman.ru - )Ku3up pacteHuit. 3aHUMATEIHHO O OOTAHHKE.

baxrepuu. JlekapcTBeHHbIE pacTEHUS.

www.livt.net - siekTpoHHas HILTIOCTpUPOBaHHAs SHIUKIoneAus "YKuBbIe

cymectBa". Knaccudukanus u ¢pororpaduu 63 Tekcra.

www.nature.ok.ru - Peankue u ucyesaromue x)uBotasie Poccun. Onucauus u

rojioca pCaAKux KMBOTHBIX.

www.bril2002.narod.ru - bronorus mis mkoiabHUKOB. Kpatkas uHbOpM. 1Mo

pazaenam: O6mas ouomnorusi, boranuka, 3oomorus, Yenosexk.



www.festival.1september.ru - ®ectuBans negarorndeckux uaeH "OTKPBITHINA

ypok" 2006 - 2007. Paznen "[IpenonaBanue 6uonorun" - 86 crarei.

www.charles-darwin.narod.ru - Yapne3 Jlapeun: 6uorpadusi ¥ KHUTH.
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