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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro mpenMera
«buonorus» cocraBwiM: KoHUenTyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO TOJATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEAX U
MPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero o6pazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosiornu, €€ 3HAYCHUW B TIO3HAHWM >KUBOM TMPUPOABI U OOECIeUCHUU
CYILIECTBOBAaHUS 4YeNoBeYecKOoro odimectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosnoruu 1a€t npeacTaBieHue o 1elix, 00 oOuel cTpaTeruu
oOy4eHMsl, BOCIUTAHUS U Pa3BUTHS 00yJaIOIIUXCs CPeICTBAMU YUeOHOT 0 mpemeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpenenieHue Mo paszjeliaM M TeMaM, PEKOMEHIYEeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHUs y4eOHOro Marepuasia ¢ y9ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€l, JIOTMKK 0O0pa30BaTENLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JeSTENbHOCTH/YUeOHBIX JCHCTBUN OOYyYalOIIUXCS IO OCBOCHUIO COJEPKaHMUs
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
POCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpY)XKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTOTUYECKUX TEOpPUH, a TaKXKe 3HAHUU O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIATHBIX 3a/1a4, B
TOM 4YHuCJe: MPO(UIAKTUKU HACIEICTBEHHBIX 3a00JEBaHUI YeIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71eCO00pa3HOro
MIOBEJICHUS B OKPYKAIOIIEH MPUPOJHOW CpEele, aHaIu3a BIIMSHUS XO3MCTBEHHOU
NEATEeNIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCUCTEM.
VYcunenve BHUMaHUSL K MPUKIAAHOM HANPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTIEUeHHS YCIOBUH JIJIsl PEILICHUS



OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIHOIO OMOJIOTrHYECKOro o0pa3oBaHus, KOTOpPas
npeanoiaraer (GOpMUPOBAHUE Yy OOYHAIOIIMXCA CIOCOOHOCTU aJanTHPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYHYAIOIIMXCA MNPEACTaBICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 000OUIaeT 3HAaHMS O >KMBOW MpHUpoAeE, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alMd WU JBOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  OpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJOTMUYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM MpUpPOJe
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero  o0pa3oBaHMs,  COLMANTM3ALUU
oOyuaromuxcs. M3ydenune 6uosorun oOecrneynBaeT ycioBHs sl (GOpMUpOBaHUS
WHTEJUICKTYalIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTHYECKUX 3HAHUU C
PEJACTaBICHUSAMH U3 APYTUX YICOHBIX TPEAMETOB, B YACTHOCTH, (PUBUKHU, XUMHUH U
reorpaguu. Ha3BaHHbIE TOJOXKEHHS O TMpeAHA3HAYCHUH YYEOHOro MpeameTa
«buonorus» coOCTaBUIM OCHOBY /i ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
ouosoruu.

OT60p coxmepkanusi yueOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUH C
KOTOPBIM OOyuaroluecs AOJKHBl OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJI0BEKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU JaesaTenbHOCTH. Oco00oe MECTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypHUpOBaHHE COAEpPKAHUS Y4YEOHOro MaTepuaja B IPOrpamMme IIo
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLMHU. B COOTBETCTBHYU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COAEpKaTelbHble JIMHUM: «buonorusa kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Omosiormueckas cucrema», «OpraHm3m Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYEeCKOro MHpay,
«IBOJIFOLHS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
WCIIOIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMIOTE3aX, MPaBUIax, CIy>KallluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AINH, BBIIAIONINXCS OTKPBITUSAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyd4aromUXCs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAHOBJIEHHE Yy OOydJaromuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KMBOU MPUPObI HA OCHOBAaHUY 3HAHUH U OIBITA, IOJYYEHHBIX IPU U3YYCHUU
OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlmUMXCsl YMEHHMA WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS AITHIECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHON JKU3HU IS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIILHOCTU MO OTHOLIEHUIO K OKPYKaIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep MPOPUIAKTUKH
3a00JIeBaHMA.

B cucreme cpemnero o6miero ob6pasoBanusi «buonorus», mzydaemasi Ha
0a30BOM YpOBHE, SBISECTCS O0S3aTCIbHBIM y4E€OHBIM MPEIMETOM, BXOMISIINM B
cocTaB npeaMeTHOM o0sacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yyeHus OMOJIOTHH 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 Heneno).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HAy4yHOUH KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIOICHUE, SKCTIEPUMEHT, OMMCaHMUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. {apsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3TUUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONMYJISILUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mosenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpAJIbHBIX BellecTB B Kierke. llogaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHne O€lKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas cnenuduyHocts. Kodepmentsl. Butamunbsl. Otauuus
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ibl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoilicTBa. buonormyeckue ¢GyHkumu JaunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HCTOUHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

[utonorus — Hayka o kietrke. Knerounas teopusi — npumep B3aUMOACHCTBUA
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak niemoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak renernueckuii ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: »JyKapuoTHueckas | TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHIApUN U Tuiactud. Bunbl 1uactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHme snpa: suepHas o00JI0YKa,
KapHoIlJla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT 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: «PactipeenieHre XuMUYECKUX 3JIEMEHTOB B HEKUBOU IPUPOJIE,
«PacmpenienieHrue XUMHUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOIEN.

Tabmuter m cxembl: «Ilepmonnueckas TabnwIa XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekysbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHHUE KUBOTHOU KIIETKN,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHMM, IKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUs KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKUit OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmenToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTaIbl YHEPreTHIECKOro oomMeHa. I mukonus.
Bbpoxenune m ero Buabl. KucimopogHoe OKUCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmmpoBanue. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETHMYECKMI KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHcisnuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo30yaurens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunbel nutanusy», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6akrepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK KieTku. MHTepdaza u MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMYECKME OCHOBBI Pa3MHOXEHHUS U  WHAMBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

dopMbI pa3sMHOKEHUSI OPraHU3MOB: Oecroyioe U MmosioBoe. Buasl Gecronoro
Pa3MHOXXEHUS: JEJIEHUE HaJIBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMIcKycCTBEeHHOE KIIOHHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECIOI0rO.

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxoisiiue Ha CTagusix Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicn u
3Ha4YCHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM M AMYHUKUA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opranHorene3. IloctamOpuoHanbHOE pa3BuTHe. TUIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



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

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrii nmukin», «Pemnukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIEKIeTKa MIIEKONUTAamero», «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKA JIYKa HAa TOTOBBIX MUKPOIIpEHapaTaxy.

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

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWW TEHETHKU. BKiam poccHiiCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnenem.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokosieHus. [IpaBuiio qoMuHUpoBaHUs. 3aKOH pacCIICIICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuerienHoe HacneaoBanue mpusHakoB. Pabora T. Moprana 1o crierieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyleHne cuerieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUEe KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
xpoMmocombl. ['omorametrHesle W reTeporaMeTHbie opranu3mbl. HacnepgoBaHwue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunu npuszHaka. KonnyecTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAs U3MEHYMBOCTh. Knaccudukanus MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnencTtBenHnble 3a0o0JieBaHMs 4YeJIOBEKAa: TICHHBIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPODUIAKTHKA U JICUCHUS TCHETHYECKUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeII0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. M. BaBunos.

Tabmump! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurudopuaHoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3y, «BzauMmonelncTBue allielIbHbIX T€HOBY, «I eHeTnueckune
KapThl paCTCHUH, )KUBOTHBIX M 4elioBeKa», «I'eHeTuka mosay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CLEIUIEHHOTO ¢ TojoM», «KapuoTtunbl yemoBeka M >KMBOTHBIX),
«Bugsl m3amMeHunBOCTHY, «MoaudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanme
pesyc-dakropan, «I'eHeTHKa TPy KpoBH», «MyTallmoHHAss H3MEHIHBOCTD.

O6GopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomuHupoBanuey, «JlurubpuaHoe ckpemuBanuey», «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKpotpenapaT «Jpo3odunay» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moCceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora Ne 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckass pabora No 2. «CocrtaBieHue | aHAIU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaeHUe CEJEeKIMH U TOMECTHUKALIUS.
VYyenne H. U. BaBunoBa o neHTpax MpoUCX0OkKACHHUS U MHOTO0Opa3us KyJIbTYpPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBEHHBIN MyTareHe3 u mojiydeHue
NOJIUIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas MHXKEHEpHUs. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHeix opranu3moB. KieTouHas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTUdeckue  mpodbinempl. MO -  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BauiioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabnmuuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTteHuil», «l[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemuka M. @. FiBanoBay,
«llonmummonaus», «OOBEKTh OUOTEXHOJNOTUNY», «KIleTOuHblE KyJNbTYyphl H
KJIOHHUpOBaHUe», « KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOI0B M KOPHETIIIONOB TUKUX (DOPM H KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOIHOHHASI OHOJIOT U,

[IpennochliKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUM. IBOJIIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3>BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYeckue: mOCIEq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4usi AMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MYyTeH Yy BCexX
OpraHU3MOB.

OpomtoniionHas teopuss Y. J[lapBuna. Ilpeamnochbuiku BO3HUKHOBEHMS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Boironnu (CTI) u €€ OCHOBHBIE TTOJIOKEHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M Ipeid
reHoB. M30as1ust 1 MUrpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoJIOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEeHHOCTh OPraHU3MOB KaK pe3ynbTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl U HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepunm Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOJMIONHM:  (priieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecleUHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paualysl.

JdeMoHCcTpanum:

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



Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpToB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «[lomyanum», «MyTaunoHHas

M3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOIas gereHepaus,
«/IBmxkymme cuibel sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymiecTBoBaHue», «IIprucnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6GopynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAS MOJEITh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJekius «®DOpMbI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BuTHe HACEKOMOT0», «PazBuTHE JIATYIIKNY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThbI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «Onucanue MpuUCOCOOICHHOCTH OpraHu3Ma e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMmJIe.

JloHayuHblE TPEACTABICHUS O 3apOoXKIEHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMSI. AOHUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BOMoIMU. HauanbHble STamnsl
ouonorndeckoit sBosronuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MPOTOKJIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickasg »pbl. lameosoiickas 3pa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa u €€ Nepuoapl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ Tepuoapl: NAJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.

XapaKTepuCTUKa KJIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBJI€HUE, paclBET U BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.



Cucrema OpraHM4YecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPTaHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. CxonacTtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacneacrBeHHas H'3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 KU3HU, WU3rOTOBJICHUE OpPYAM
TpY/Ja, MBILUIEHUE, PEYb.

OcCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKuK, YenmoBek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeyeckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCIOCOOJEHHOCTH  MpEACTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnmuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuBOTHas  KIETKay,
«IIpokaprornueckas kieTka», «COBpEMEHHAas CHCTEMa OpPraHUYECKOTO MHPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKAa W UeJIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JI0JIN», «HeT0BEYECKUE PACHD).

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
nM300pakeHUss KAMEHHBIX OpYAUH NEpBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebna), TreoXpoHOJOrHYecKas TaOiauIa, KOUIeKIus «DOopMbI
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlaGopaTropHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcusi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:KawIiuas cpeaa.



DKoJorus Kak HayKa. 3aJaud ¥ pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, NOYBEHHAs,
BHYTPUOpPTaHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuoTuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBUE 3KOJIOTMYECKUX
(haKkTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruueckre puT™MBI.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUSA,
XHUIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJICOHUUYECTBO). AMEHCAIIM3M, HEUTpaIU3M.
3HaueHne OHMOTHMYECKUX B3aMMOJIEUCTBHUM JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE TMOKa3aTeln
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH TTONYJISIUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnuuer u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJSAMU HHDY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTHYeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3M B
ouoneHose.

Okonoruueckue cuctembl (dkocuctemsbr). [lonsitue 00 »dKocucremMe u
ouoreoneHoze. DYHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTHUHU B IKOCUCTEME.
Tpoduueckue (nuieBsie) ypoBHH d3KocucTeMbl. [TuneBrie nienu u cetu. OCHOBHbBIE
MOKa3aTeI SKOCUCTEMbl: Ouomacca, MPOAYKLHs. DKOJIOTUYECKUE MUPaMUbI:



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

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHOocTH OHOcPephl Kak
100anbHOM JKOCUCTEMBI. J[MHaAMUYecKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXUMHUUECKUE IUKIIBI DJIEMEHTOB (yriiepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onocepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
['moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OuopazHooopaszus
KaKk OCHOBa ycToWuuBocTH Ouocdeprl. OCHOBAa PAMOHAIHHOTO YIPaBICHUS
IPUPOJHBIMU PECYpcCaMu U MX UCIOJIb30oBaHUE. JlocTuKeHUs: OMOJOTHU U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«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», « BadKHEUIIINME NICTOUHUKY 3arpPSA3HEHUS
BO3/lyXa W TPYHTOBBIX BO», «llouBa — BakHeimas coctamistomnas ouocheps»,
«®DakTopel  gerpamanuu  mouB»,  «llapaukoBeiii  3ddexT»,  «DakTOphI
pPaANOAaKTHBHOTO 3arpssHeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChEpsD,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunuaabie OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJieKiuu «buorenosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO03IMCTBEHHBIX KYJIbTYpP», TepOapUn U KOJUIEKIIMU PACTEHUI U )KUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®enepanuu, W300paKEHHUS OXPAHIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNOJIOT N HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJbTaTOB OCBOCHUA mpeaMera «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONIME: OCO3HAHKME OOYUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IieJICHANIPAaBIEHHOE pa3BUTHE BHYTPEHHUX YOCKIACHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa30BaHUs, HAIUYHUE HSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «buosiorus» IT0CTUraroTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHHUSA K 3aKOHY M IPABOIMOPSJIKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIusIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUS YyueOHOTro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, pacHIMpeHUE >KU3HEHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIlpaBlICHUM
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HAa POCCUIMCKOTO OOIIECTBA;



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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Y4eOHBIX M T[O3HABATENIBHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU I€ATEITBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe; PonuHoii, roproctu
3a CBOM Kpail, cBor0 PomauHy, CBOU SI3bIK M KYJbTYpy, MPOILIJIOE U HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
OoCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE YXOBHBIX IEHHOCTEN POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuHusMH HapoaoB Poccnu;

4) 3cTETHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLHMOHAIBHOIO 0JIArONOJIyYHs:

MOHUMAaHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryjsipHas (@u3nyeckass aKTUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATBHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: TPHOOPETCHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISl
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPUOOPETAEMBIC TP U3YUCHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpH  pEHIeHuH MOpoOJeM, CBA3AHHBIX C  PalMOHAJIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHuCcTeM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILUX BPEJl OKPYKAIOILIEH ITPUPOJHON
cpele, yMEHHE MPOTrHO3UPOBATh HEOJArOMpPHUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKOW KYJIbTYPBI,
OmbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCS MMH B IO3HABAaTEIbHOW, KOMMYHHKAaTHBHOM M COLMAJIBbHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHYECKON AEATEIIBHOCTH YKOJOTHUECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JMAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYphl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe creuuduku OWONOTMM Kak HayKd, OCO3HaHUsi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PecypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHMUECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHNS OOIIEN KyJNbTYpbl, €CTECTBEHHO-Hay4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, UCIOJIb3YEMBIX B €CTCCTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUSA [ aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIPHO HUCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYALHAX;

OCO3HAaHHWE LEHHOCTH HAaYYHOHM JESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M MCCIIEN0BATENBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMA MO OHOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mnpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbBIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaYKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpPAa H CIHCHNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeI0BaHre, HAOI0IeHUE, H3MEPEHHE, DKCIIEPUMEHT U IPYTHX ), YHUBEPCAITbHBIC
ydyeOHbIe JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaoIIMUXCsA, CIOCOOHOCTh  OOYYaOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKHEC 3HAHUS M YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BBI€e JJOrHUYecKHe JeidCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHWM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUpUKaAIIUU, 000OIICHUS), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpeNIeNIATh IIeN JACATEILHOCTH, 3ajaBas TmapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICSITEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS U1l 0OBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOJICIBHBIC CPEJICTBA JUIS MPEICTABICHUS CYIISCTBEHHBIX
CBS3¢ W OTHOIICHWM B M3y4aeMbIX OHMOJOTHYECKHX OO0BEKTaX, a TaKKe
MPOTHBOPEYHMI Pa3HOro poja, BBISABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
MCTOYHHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJ/IOB PEIICHUS MIPAKTHYCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX M COITUATBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIbHOU
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJIsl TOKa3aTeIbCTBAa CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHbIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTHYECKYIO 00JacTh
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aThTePHATUBHBIC PEIIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
“H(OPMAITUIO Pa3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
e€ JTOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIB30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpEJICTBA mpu padbore cC
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIBI, (OpMYJbl, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pAacToO3HABaHUS W 3alUTBl  WH(oOpMamw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) o01enue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMON TeMbl (YMEHHE 3aJ1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JUanora v JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMSITYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOM (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJ30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI U penIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATh HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX NEHUCTBUU C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUIEKTHUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATEeNbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTaBJATH IUIAH JEHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXJI0I0 yYaCTHUKA KOMaH/bl B OOLIUI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1EJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00Opa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIe1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €TI0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMHM  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI pePIEKCHH JJIsl OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh ce0sl, HOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;

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 BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETALUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydueOHOro mnpeamera «buonorus» ¢ 10
K1acce OJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OUOJIOTHMH B CHCTEME HAy4HOI'O
3HaHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKa JJI pEIIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPTaHU3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
roMeoctas (CaMOperyisiiusi), YypOBHEBas OpraHU3alus JKUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHHUE (PENPOIYKIIHUS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BHTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpalbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunosa) u y4enus (0 meHTpax MHOTOOOpasusi u
MIPOUCXOXKIEHUS KyIbTypHBIX pacTteHuid H. . BaBunosa), onpenensiTe rpaHuilbl UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO MTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE U
OMHUCAHUE YKUBBIX CUCTEM, IMPOLECCOB U SIBICHHM, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIKEHUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEIUYMHAMH, OOBSICHEHUE TIONYyYCHHBIX PE3YyIbTaTOB,
MCITOJIb30BAaHHBIX HAyYHBIX MOHSTUN, TECOPUN U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH TOTYYEHHBIX PE3YIIHTATOB;



yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMpPEBpAIlEHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IUIACTUYECKOT0 W 3HEPreTHYecKoro oOMEHa, XEeMOCHHTe3a, MHTO03a, Meilo3a,
OTUIOJIOTBOPEHUS, Pa3MHOXEHHUS, WHIAUBUIYAJIbHOTO PpPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS JUISI OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, U1 NIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOUN
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTU CBOEro 3/0POBbS U 3[0POBbS
OKpPYXAaIOIUX JII0eH, COOMI0IEHNs HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouosaoruu u OMOTEXHOJIOTUHI TUTSI PaLMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAHUS JJI MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJHATH JA0OpaTOPHBIE M MpPAKTUUYECKHE paldOThl, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICTBa MAcCOBOWM MH(pOPMAILIUU, HAYYHO-TIOMYJISpPHbIC
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOIOrHYECKyr0 MHPOPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OUMOJIOTHMH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOW ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAMOTHOCTH Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOMYJSAINSA, TEHOMOHI, JBOJIONHMS, ABUXKYIIME CHIBI ((PaKTOPHI) SBOIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, MPOJYIEHTbI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTAHUS,
JKOJIOTHYEeCcKas MupamMuia, OroreoreHos, onocdepa;



yMEHUE Wu3JlaraTb OHOJIOTUYECKHE Teopuu (dBOJOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOrMYECKOTO AKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXIY WCCIeAYyeMbIMU BEIUYMHAMHU, OOBSCHEHHE TOJIYYECHHBIX pe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BHIBOIbI
HA OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKKH CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMNYJAIUN, MPOIYIEHTOB, KOHCYMEHTOB, pEIyIICHTOB,
OMOreoleHO30B U HJKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IOTOKAa JHEPrUM B DKOCUCTEMAaX, AHTPOIOTCHHBIX HW3MEHEHUN B
DKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOTC€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUSA A OOBSICHEHUs OUOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl NPUHATUSA MPAKTUYECKUX PEIICHUWA B IOBCEIHEBHOMU
KU3HA C 1eJpl0 oOecrieueHus O€30MacHOCTH CBOEr0 3/I0POBbS U 3[0POBbS
OKPYXAIOIIUX JIFO/ICH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUHU ISl PAlIMOHATBLHOTO MPUPOAOTIONH30BaAHNUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MEpEeHOCca BEIECTB M SHEPTUU B SKOCUCTEMaXx (LIEMU MUTAHUS );

YMEHHUE BBIMIONHATh J1a0OpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
mpaBmiIa mpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeIcTBa MacCOBOM MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJIOOATBHBICE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001mast OMoIOrMYecKyt0 UH(POpPMAIUI0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeEM undgpoBbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (upp )
NPOrpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
b K
1 buonorus xak Hayka 2 0.5 nomHoreia LO
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 JKuBple crcTeMBl M UX OpraHu3aLus 1
https://m.edsoo.ru/7f41¢292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g L5 bu6mmoreka [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KUIACC

Koun4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [IOK
1 2 0 9 1
BOMIOUHMORHA DHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYyIKaroIas cpea 5 1 bubmorera [IOK
P pyxaiom pel https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0 9
0001IIecTBa U SKOJIOTHICCKUE CHCTEMBI hitps//m.edsoo.ru/7f4 1ccT4
bub6 OK
5 PezepBHoe Bpems 2 nomoreka Il
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IT1O 34 0 )5
[TPOT'PAMME )




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HMara ungposbie
Tema ypoka KonTpoabHbie IIpakTuyeckue
n/n Bceero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
IIpakTrueckas
pabora Ne 1
«Mcnonp3oBanue
) MeTo1bl TO3HAHUSA KUBOM | Pa3IHYHBIX bubmuorexa [JOK
IIPUPOJBL. METOJIOB IIPH https://m.edsoo.ru/863e6122
U3yYCHUN
OHOIOrMUeCcKuX
00BexToB» 0.5 4.
3 buomnornueckue cucTeMsl, 1 bubnuoreka [JOK
MPOLECCHI U UX U3YUEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KICTKH. 1 bubnuoreka [JOK
Bopa n MmuHepasnbHbie conu https://m.edsoo.ru/863e674e
5 benku. CocraB u cTpoeHue | bubnnoreka [JOK
OENKOB https://m.edsoo.ru/863e6b72
JlabopaTtopHas
pabora Ne 1
6 depMeHTbI — OHOJIOTHYECKHE | «3y4enne bubnuoreka [IOK
KaTajan3aTophbl. KaTaJIMTUYECKON https://m.edsoo.ru/863e6b72
AKTHBHOCTH

(hepmenTOB (Ha




MpUMEpPEC aMUJ1a3bl
NIn KaTaJ’Ia3BI)»

0.5u.
b K
7 VYriesoasl. JIunuael nomorexa LO
https://m.edsoo.ru/863e6870
b K
8 Hyxneunosbie kucnotsl. AT® nommorexa 11O
https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeTo1bl U3ydeHHUst bubnnorexa [JOK
kieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Krnerka xak 11e10CTHAS JKUBast
cucremMa
JlabopartopHas
pabora Ne 2
«3yueHne
CTPOEHUSI KIIETOK
. pacTeHid, bubnuorexa [JOK
CrpoeHne syKapruOoTHYECKOU KHBOTHBIX, TPUOOB
11 OTCTKIL I ——. https://m.eds00.ru/863e6f0
' P https://m.edsoo.ru/863e716¢
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpernapaTax
U UX OIHCaHUE»
0.54.
bubnuoreka [JOK
12 00 3
MCH BEIICCTE I METADOTHMIM https://m.edsoo.ru/863e766¢
bu6 K
13 ®oTtocuHTe3. XEMOCHHTE3 uoamorexa O
https://m.edsoo.ru/863e7¢98
14 DHepreTudeckuii o0OMeH bubmmorexa [IOK

https://m.edsoo.ru/863e7aae




JKV3HEHHEBIN [TUKIT KIIETKU.

JlaGopartopHas
pabora Ne 3
«Habnronenue
MHUTO3a B KJIETKaX

bubmmoreka [{OK

15
Henenue knetku. MuTos. KOHYHMKA KOpEIIKa https://m.edsoo.ru/863¢e7dc4
JIyKa Ha TOTOBBIX
MHKpPOIIpENapaTax»
0.5
16 buocunres 6enka. Peakmms bubmmoreka [IOK
MaTpUYHOTO CHUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsmus — 6nocuHTe3 OENKa bubmorexa LIOK
https://m.edsoo.ru/863e796¢
13 Hexknerounsie Gpopmbl :kU3HH — bubnuoreka [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
DopMBbI pa3MHOKEHUS
19 ODLAHIEMOB https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
JlabGopaTopHas
pabora Ne 4
OO0pa3zoBaHue U pa3BUTHE
P P «sysenne bubmuoreka [JOK
21 MOJIOBBIX KJIETOK. CTPOCHHUS MOJIOBBIX
https://m.eds00.ru/863e81b6
O1u1010TBOpPEHHUE. KJIETOK Ha TOTOBBIX
MHKpOIIperapaTax»
0.54.
” WNHnuBuayanbHOE pa3BUTHE bub6mmoreka [JOK

OpraHnu3MOB

https://m.eds00.ru/863e8436




I'enernka — Hayka o

bubmuoreka [JOK
23 HAaCJIEACTBEHHOCTH U
https://m.edsoo.ru/863e86f2
W3MECHUYUBOCTH
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 MpU3HAKOB. MOHOTHOPHIHOE bubmorexa LHOK
p i P https://m.eds00.ru/863e8878
CKpEILIMBaHUE
JurnbpuHoe CKpemnuBaHue.
P P bubmmoreka [{OK
25 3aK0oH HE3aBUCUMOTO
https://m.edsoo.ru/863e89a4
HACJIEI0BaHUA MPU3HAKOB
JlabopartopHas
pabora Ne 5
«3yueHne
pe3yIIbTaToOB
MOHOTHOPHUIHOTO U
CrenyeHHOE HACJICIOBaHNE pHiL bu6mmoreka [IOK
26 JUTHOPUIHOrO
MIPU3HAKOB. https://m.edsoo.ru/863e8c60
CKpEIIMBAHUS Y
030 HIIbl HA
TOTOBBIX
MHKpOIIperapaTax»
0.54.
7 I'eneTuka nona. HaciaemoBanue bubnuoreka [JOK
NPU3HAKOB, CLEIUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
JlabopaTtopHas
pabora Ne 6.
HN3MeHunBOCTD. Msyueune .
MO (DUKAITHOHHON bubnunorexa [JOK
28 HenacnencrBennas
W3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
U3MEHUYUBOCTD.
OCTPOCHHUE
BapUaIHOHHOTO

psizna u




BapHallMOHHOMN
KpuBoit» 0.5 4.

JlabopartopHast
pabora Ne 7.
«AHAIH3 MyTalHA bubmmorexa [{OK
29 HacnencrreHnHass ”3BMEHUYUBOCTb. 1 y Ipo30(UIIBI HA
https://m.edsoo.ru/863e8efe
TOTOBBIX
MHUKPOIIPENapaTax»
0.5
30 ['enetnka yenoBeka 1 bubmmorexa [TOK
https://m.edsoo.ru/863e8d78
O06o06meHre 1Mo TeMe
31 «HaciencTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOBY
32 Cenekuus Kak HayKa v IPOLIECC 1 bubmorexa LIOK
https://m.edsoo.ru/863e9214
3 MeToabl 1 JOCTHXKEHUS CETICKIINT | bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnuoreka [JOK
NPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME




11 KUIACC

KoanuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka KoHTposibHbIE I[IpakTHyeckue
n/n Bcero HU3y4YeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
| DBOJIONHSA U METOJIBI €€ | bubmmoreka [IOK
H3YYEHUS https://m.edsoo.ru/863ea20e
) Wcropus pa3zButus | bubnuorexa [JOK
MpeACTaBICHUIN 00 IBOIOIUN https://m.eds00.ru/863e¢9570
b K
3 MukposBonronus 1 nomorexa 11O
https://m.edsoo.ru/863e9cle
JlabopartopHas
pabora Ne 1
4 [Tonmynsiuus Kak snemMeHTapHast 1 «CpaBHeHHE BUIOB bubnuoreka [JOK
€IMHMIIA BUJA U SBOJIIOLUH. 10 https://m.edso00.ru/863e99c6
MOP(hOJIOTHIECKOMY
kputepuio» 0.5 4
5 JIBmKyiue cuiibl (3JIEMEHTapHBIC 1 bubnunoreka [JOK
(haKTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrecTBenHbIit 0TOOD 1 €10 | bubnuoreka [JOK
bopmbl https://m.edsoo.ru/863e9ed0
JlabopaTtopHas
pabora Ne 2
Pe3ynbpratel 3BoIIOIMN: 0)
Y «ommcatie bubmuoreka [JOK
7 MIPUCIIOCOOIEHHOCTh OPraHU3MOB 1 HPHCHOCOOICHHOCTH

n BI/I,Z[OO6pa3OBaHI/Ie.

OpraHu3ma u eé
OTHOCHTEIBHOTO
xapakrtepa» 0.5 u

https://m.edsoo.ru/863e9fde




Hamnpasnenus u nyru

bubmuoreka [JOK

8 MAaKpOdBOJIIOLIUU https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINAN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yUCHUS
1 ['mnoTre3bl MpoOUCXOXKACHUS bubnuorexa [JOK
KU3HU Ha 3emie https://m.edsoo.ru/863eaSab
2 Pazputne xu3Hu Ha 3emMire 1o bubmmoreka [{OK
3paMm U IepUoJam https://m.edsoo.ru/863eabbe
IIpakTuueckas
pabora Ne 1
OCHOBHBIE ATarbI YBOJTIOIUN «M3ydenue
13 PACTUTENILHOTO U YKUBOTHOTO ncxogeme bubmmorexa [I0K
. https://m.edsoo.ru/863ea8bc
MHpa OCTaTKOB PAaCTEHUIt
" )KUBOTHBIX B
Komekusax» 0.5 4
14 CoBpeMeHHas cucrtema bubnuoreka [JOK
OPraHuvecKoro MUpa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubnuoreka [JOK
(anTpOMIOTEHE3) https://m.edsoo.ru/863eac2¢
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOIIOTEeHE3A https://m.edsoo.ru/863ead44
| OCHOBHBIE CTaJANH 3BOJIIOLUU
! YyeJnoBeKa
13 UYenoBeueckue pachl U bubnunoreka [JOK
IpUPOJHBIE aJalTallUU YET0OBEKA https://m.edsoo.ru/863eaea2
O0600611eHe 1o TeMe
19 «BO3HUKHOBEHUE U Pa3BUTHE

JKM3HU Ha 3eMie»




20

DKoJorus Kak HayKa

Cpenbl oOuTanus u

bubmuoreka [JOK

21 IKOJIOTHYeCcKHe (haKTOPBI https://m.edsoo.ru/863eafec
JlabopartopHast
pabora Ne 3.
«Mopdonornueckue
0COOEHHOCTH
pacTeHuii U3 pa3HbIX
2 ABHoTIYECKHE (BAKTOPHI, MECT OOMTaHUSD». bubmmoreka [{OK
JlabGopaTopHas https://m.edsoo.ru/863eb10e
pabora Ne 4,
«BnusHue ceera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeyCca»
0.54
23 buotnueckue dakTopsl bubmorexa OK
https://m.edsoo.ru/863eb348
IIpakTrueckas
pabora Ne 2
«lIoncuér
DKOJIOTUYECKUE XapaKTePUCTUKU
24 TUTOTHOCTH
TTOMYJTAIMH. TIOMTYJISAIUN Pa3HBIX
BHJIOB PACTEHUID)
0.5 .
)5 CooOriecTBa OpraHu3MoOB — bubnunorexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubnunoreka [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
7 OcHOBHBIE TIOKa3aTeNn bubnunoreka [JOK

9KOCHUCTEMBI. IKOJIOTHUCCKHUE

https://m.edsoo.ru/863eb5fa




nupamuibl. CBOMCTBA 3KOCUCTEM.

Cyxkueccus
28 [IpupoaHbIE S3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1
30 buocdepa — rimodanbHas | bubmoreka [IOK
IKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emiu 1
13 CocytiecTBoOBaHNE MTPUPOIBI U : bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 Oo6o0611eH1e TeMbl «C000IIIECTBA U 1
HKOJIOTUIECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001Iero 00pa3oBaHus

CdopMHpPOBaHHOCTH 3HAHUM O MECTE€ U POJHM OWOJIOTHH B CUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU
COBPEMEHHON ECTECTBEHHO-HAy4YHOM KapTHHBI MHpa M HAY4YHOIO
MHUPOBO33PEHHUS; O BKJIAJAE€ POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
O0MOJIOTOB B pa3BUTHE OHOJIOTHH; (PYHKIMOHAJIBHON I'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA JKU3HCHHBIX 3aj1a4q

YMeHne packpbiBaTh COJEp)KaHWE OWOJOTHYECKUX TEPMHUHOB |
TOHSATHMN: )KU3Hb, KJIETKA, OPraHu3M; MeTab0I1u3M (0OMEH BEIIECTB U
MpeBpaIllEHUEe SHEPTruM), romMeocrta3 (camMoperyssuus), ypoBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHHUE (PETPOTYKITHS),

HACJICACTBEHHOCTh, UI3MCHYNUBOCTL, POCT U Pa3BUTUC

YMenune — uwznaraTh ~ OWOJIOTHMYECKHME  Teopuu  (KJIETOYHas,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I'. Mengens, T. Moprana,
H.M. BaBunmoBa) u ydeHus (0 TMEHTpax MHOTOOOpazus |
MPOUCXOXKACHHUS  KYJIbTYypHBIX  pacteHuid H.M.  BaBuiosa),

OIPpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KXUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMHW HAYYHOI'O IIO3HAHHUA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIMCAHHUE KMBBIX CHCTCM, IIPOLECCOB U ﬂBJ'IeHHfI;
opranusanuvsa MW IHIPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHC THUIIOTE3bI, BBISAABJICHHC 3aBUCUMOCTH MCKAY
HCCIICAYCMBbIMHU BCINMYMHAMMH, 00BICHEHHE IMNOJTYYCHHBIX
pe3yIbTaTOB, HCIOJB30BAHHbIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ u
3dKOHOB; YMCHHC [€JIaTb BBIBOJbBI HAa OCHOBAHUHU IIOJTYUCHHBIX

pEe3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATH CYHICCTBCHHBIC IIPU3HAKU BHPYCOB, KIICTOK
IIPOKapuoOT M 3IYKAPHUOT, OAHOKIICTOYHBIX HW MHOT'OKJIICTOYHBIX
OpPraHnu3MOB; 0COOCHHOCTHU mpoueccoB oOMeHa BCIICCTB H
IMpEeBpalICHUA SHCPIrUu B KIICTKE, (bOTOCI/IHTC3a, MMIaCTUYCCKOIro M

OHEPTCTUYCCKOTI'O O6MeHa, XCMOCHHTCE3a, MHTO3a, Meﬁo3a,




OIINIOAOTBOPCHUA, Pa3MHOXKCHU, WHIAUBUYAaJIbHOTO Pa3sBUTHA

opraHu3Ma (OHTOI'€HE3)

YMeHue TNpUMEHSATh TOJNyYCHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTMYECKHUX MTPOIIECCOB U SIBJICHUH, I MPUHATUS MPAKTUUECKUX
pelieHuid B TOBCEJHEBHOM JKM3HM B ILEISIX OOECICUECHHS
0€30MacCHOCTH CBOETO 3JI0POBBSI M 3JI0POBbSI OKPYXKAIOIIUX JIIOICH,
COOJIIO/IGHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKaIOIIEH
NPUPOTHON cpesie; MOHMMAaHHE HEOOXOAMMOCTU HCIOJIb30BAHUS
JTOCTH)KEHHH COBPEMEHHOM OMOJOTUM W OMOTEXHOJIOTHM ISt

paloOHaJIbHOT'O NPUPOAOIIOJIB30BaAHUS

Ymenue pelaTthb 3JICMEHTAPHBIC T'CHECTUUYCCKUC 3aJa4d Ha MOHO- M
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHUE, CLUCIINIICHHOC HACIICAOBAHHUE,; COCTABJIATH
CXEMBI MOHOFI/I6PI/I}IHOFO CKpCHIMBaHW A JUIA npeackazaHusa

HacCJI€aOBaHU ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHble U MpakTHYeCKue paboThl,
coOnroAaTh mpaBuiia Opu paboTe ¢ y4eOHBIM U J1TAOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpuTH4YECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEp)KaHMs, BKIIOYAIONIYI0 IICEBAOHAy4YHbIE
3HaHUS W3 PA3NUYHBIX HCTOYHWKOB (CMMU, HayuHO-TOTyJsSpHBIC
MaTepHalbl); 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBAaHHUMA B

OHOJIOrMH, MEIULIMHE, OMOTEXHOJIOT U

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCbMEHHBIC H YCTHBIE COOOIIECHUS,
0000111251 6MOJIOTHYECKYIO HH(OPMAITHIO U3 HECKOJIBKUX HCTOUYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUHHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEePsSIEMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus

ChopMUpOBaHHOCTh 3HaHUH O MecCTe M POJIM OMOJIOTMM B CHUCTEME
HAay4HOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHUpPAa M Hay4dyHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTUH; (PYHKIMOHAIBHOW TI'PaMOTHOCTH

YCJIOBCKA Ui PCIICHUA ) KU3HCHHBIX 3a/1a4




YMeHue packpblBaTh COJAEp)KAHHUE OHOJIOTUYECKUX TEPMHUHOB U

MOHSITHH: BU/[, IOITYyJIALUA, I‘GHO(I)OHI[, OBOJIIOLIMUA, ABWIKYIIUC CHIIBL

(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOTIEHHOCTD OPraHu3MOB,
BUA000pa3oBaHUe,  OKOJIOTHYECKHE  (PAKTOPBI,  IKOCHUCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHEI, PCAYLCHTEI, oernmn IIMTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreorneHos, ornochepa

YMeHune u3naratb OMOJIOTHYECKUE TEOPHH (IBOTIOMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOLMU), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxoactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaBieHui u myteil sBomounu A.H. CeBeprioBa, yueHust
o Owochepe B.U. Bepnaackoro), ompenensiTh TpaHUIBI HUX

IMPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAyYHOTO II03HAHUS B OHOJIOTHH
(HaOmroIeHNe M OTHMCAHHUE >KUBBIX CHUCTEM, TPOIECCOB U SIBJICHHIA;
opraHu3amsi ¥ TPOBEACHHE OWOJOTUYECKOTO OKCIICPUMEHTA,
BBIJIBIOKCHHE  THIIOTE3bI;  BBIABIICHUE  3aBUCUMOCTH  MEXIY
HCCTIEAyEeMBIMU BEJIMYMHAMH, 00BsICHEHHE TTOJTy4EHHBIX
pe3ylnbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TIOHSATUH, TEOpPHH U
3aKOHOB; YMEHHE JieJaTh BBIBOJBI Ha OCHOBAHWHM TOJIYYCHHBIX

pe3ynbTaToOB)

VYMmenne BBIACIATH CYIIIECTBEHHBIC MPU3HAKU CTPOCHUS
OMOJIOTHYECKNX OOBEKTOB: BHJIOB, TMOMYJSAINAN, IPOIYIICHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOTCOLICHO30B W  DKOCHUCTEM;
0COOEHHOCTHU MIPOIIECCOB HACJIEACTBEHHOMN W3MEHYUBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHUIA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHu3MOB, JCHCTBHUS JKOJOTHYECKHX (PAaKTOPOB HAa OPraHU3MBI,
nepeHoca BEIIECTB W TOTOKA JHEPTMM B DKOCHUCTEMAX,
AQHTPOTIOTEHHBIX H3MEHEHUH B OKOCHCTEMax CBOEH MECTHOCTH,

KpYroBopoTa BCIICCTB U OHMOr€OXUMHYECKUX IIUKJIOB B 61/100(1)epe

YMeHHe [NpUMEHATh HOJY4YEHHbIE 3HaHUS I OOBSCHEHUs
OMOJIOTUYECKUX MTPOLIECCOB U SIBJICHUH, U1 IPUHATHS IPAKTUYECKUX
peleHnii B TOBCEJHEBHOM KM3HM B LeIAX oOecredeHus
0€30IaCHOCTH CBOETO 3JI0POBbsSI U 37I0POBbS OKPYXAIOIIUX JIOJAEH,
COONIOJICHUsT HOPM TpPaMOTHOTO TMOBEACHHMS B OKpYyKaromen
HOPUPOIHOIN cpeze; MOHMMaHWE HEOOXOJAWMOCTH HCHOJIb30BAHUS
JOCTHDKEHUH  COBpEMEHHOM  OMOJIOTMH Ui PAllMOHAJIBHOTO

IpHUPOAOII0JIB30BAHUA




YMeHue penars 3JIeMeHTapHbIe OUOJIOTHUECKUE 3a/1a49H, COCTABIISTh

CXEMBI MepEeHOCca BEIIECTB U PHEPTUHU B IKOCUCTEMAX (LIETIH MUTAHUS)

YMeHue BBINOJHATH JTa0OpAaTOpPHBIE U TPaKTUYECKHE pPadOTHI,
coOnroAaTh mpaBuia npu pabore ¢ y4eOHbIM U J1TaOOPATOPHBIM

000pyI0BaHUEM

YMeHue KpUTHYECKH OIICHUBATh ¥ MHTEPIIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOIO  COJEpPXKAHMS, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE
3HaHUS W3 Pa3NU4HbIX HMCTOYHUKOB (CMMU, HayuHO-mOMyJsipHBIC
MaTepuabl); pacCMaTPUBATh TJI00ATBHBIC YKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO

TIO3HIIHIO
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YMmeHnue cozaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000112351 6MOJIOTHYECKYIO HH(OPMAITHIO U3 HECKOJIBKUX UCTOYHHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSA TN HBINA arrmapar ouoorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mpupone. Ponp Ouosiornn B (opMHUpOBaHHUU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Mertoapl IO3HAHUS KHUBOW TIPUPOJBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIHCAaHUE,
M3MEpeHue, KiaccuUKaius, MOJCIMPOBaHUE, CTaTHCTHYEcKas o0paboTka

JTAHHBIX)

JKuBrIle cucTeMBl 1 UX opraHusanusa

2.1

XKusble cucteMsl (OHMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: Ouonoruu. CBoicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU opraHu3aluu OMOCHUCTEM: MOJIEKYISPHO-TE€HETUYECKUH, KIETOUHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XUMHUYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHKpOd3JIeMeHThl. Bojga u MuHepanbHble BemecTBa. @OYHKIMH BOJIBI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB M CTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3amenuMple W 3aMEHUMBIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIN COCTaB.
YPOBHH CTPYKTYpPBI OCITKOBOI MOJICKYJIBI (IIEPBUYHAS, BTOPHYHAS, TPSTHYHAS H
YeTBEPTUYHAS CTPYKTypa). XHMHUYCCKHE CBOMCTBa O€iIKOB. buonormueckue
(byHKIMH OENKOB.

depmeHThI — OMoJIornYecKkue Karanu3aTopbl. CTpoeHHne (pepMeHTa: aKTHBHBIN
HEeHTp, cyOcTtpaTHas crnenuduuHoctb. Kodepmentsl. Butamunpl. Otianuus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

33

VYraeBoJipl: MOHOCaXapusl (I1I0K03a, prubo3a U Ae30Kcupr003a), Aucaxapuiabl
(caxapo3a, J1akTo3a) W MoJMcaxapuabl (Kpaxmal, TJMKOIeH, IeJUII0J03a).
buonornyeckue GyHKIIUN YIIEBOJIOB.

Jiunuasl:  TPUTIMLEpHUAbl, cTepounsl, ¢ochomunuasl. 'mapoduiabHO-
rusipooOHble cBolicTBa. buonormdeckue ¢ynkuuu nununos. CpaBHEHUE

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU
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Hyxneunossie kucnorsr: JIHK u PHK. HykitieoTnisl — MOHOMEpBI HyKJIIEMHOBBIX
kucnot. Crtpoenue u ¢ynkmuu JIHK. Crpoenwe u ¢ynknumn PHK. AT®:

CTpoeHHUE U (PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knerounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knetka xak nenoctHas xuBas cucrema. OOiue npu3sHaky KJIETOK: 3aMKHYTast
HapyxHass MeMOpaHa, Mojnekynbl JJHK kak reHernyeckwii ammapar, cucrema

cuHTEe3a Oerka

3.7

Tunsl k1eTok: sykapuoTudeckas u npokapuotuieckas. OcoOEHHOCTH CTPOEHUs
npokapuoTnueckoil  kietku. Kierounast creHka Oakrtepuil. CrpoeHue
JYKapUOTHYECKON KiIeTKHM. OCHOBHBIE OTIUYHS PACTUTEIHHOM, KUBOTHOU W

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢byukimu. [Tnasmarndeckas MemOpana, e€ cBoiictBa U (yHkuuu. Lluronnazma u
e€ opra”ouapl. OgHOMEMOpaHHbIE OPraHOMBI KJIETKH: SHIOIUIa3MaTHYecKas
cetb (OIIC), ammapar Tombmku, mu3ocombl. [loyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHJIpUH, TuacTH bl [IpoucxosxaeHrne MUTOXOHIPUI U IJIaCTU/L.
Buner mnactun. HememOpanHble opraHoubl KJIETKH: pUOOCOMBI, KIETOYHBIN

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

3.9

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

KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

H(I/BHGI[GSITCHBHOCTB KJICTKHU

4.1

OOmeH BemecTB, WM META00JU3M. ACCUMIIIAIMS (TUIACTUYECKUNA OOMEH) W
JTMCCUMWIALIUS (SHEPreTUYeCKUd 0OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
MeTtabosim3ma. Tumnbel oOMeHa BEIIeCTB: aBTOTPOGHBINA U TeTepoTpodHbIA. Pob

(hepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

®ortocunrtes. CBeroBas U TeMHOBAas Pa3bl poTocuHTe3a. Peakiuu GoTocunresa.
D¢ddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE HOTOCHHTE3A IS )KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIMICHUS €rO
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIolue OakTepuu. 3HaueHUE XEMOCHHTEe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKI/Iﬁ OOMEH B KIIETKE. Pacmierienue BCIICCTB, BbLIACICHHUC H
AKKYMYJIIMPOBAHUEC OSHECPIruh B KIICTKEC. OTalbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie n €ro BUBI. KI/ICJ'IOpO,Z[HOC OKHCJICHHC, UM KJICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUIECKOTO 0OMeHa




4.4

Peakium marpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JJHK.
Peanu3anus reHeTnueckoil nHpopManuu B KIeTke. [ €eHeTUYECKUil KO U ero
cBoiicta. Tpanckpurnims — matpuunbsiii cuate3 PHK. Tpaucsmus — buocuntes

6enxa. KogupoBanne amuHOKHCIOT. Posib prbocom B OrocuHTe3e Oenka

4.5

Hexnerounsie ¢opmsl xu3Hu — BUpychl. Vctopus otkpeitus Bupycos (/1.U.
NBanoBckmii). OCOOCHHOCTH CTPOCHHUSI W IKH3HEICSITEIHLHOCTH BHUPYCOB.
Bakrepuodarn. bone3nu pacreHWi, XKMBOTHBIX W YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc ummynoznedunura yenosexka (BUY) — Bo3dyaurens CITNda.

[IpodunakTrka pacnpoCTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1uki, wid >KU3HEHHBIM HHUKIT KieTku. WHTepdaza u mMuTos.
[Ipoueccel, nporekaromue B uHTEepdasze. Permkanus — peakuus MaTpUUHOTO
cunte3a /IHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIL.
JluniouHBIH W TAlUIOWIAHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XpOMaTHIBI.
[uTonornyeckue OCHOBBI PA3MHOXKEHHS W WHAWBHUIYaJbHOTO Ppa3BUTHUSA
OpraHu3MOB.

Henenne xnetkn — muro3. Craguu muto3a. [Ipomeccsl, nmpoucxonsanye Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe M 1moJioBoe. Buuer Gecrosoro
pa3MHOXEHHS: JCJICHHWE HaJBOE, IMOYKOBAHHE OIHO- W MHOTOKJICTOYHBIX,
ciopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOYKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC NJIA CCIICKIIUU
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[TonoBoe pa3MHOXKEHHE, €T0 OTINYKS OT OECIOJIOrO.
Meiio3. Craguum wmeio3a. Ilpouecchl, mpoucxosniue Ha CTagusx Meiosa.
IToBenenue xpomocom B Mero3ze. Kpoccunrosep. buonorndeckuii cMmbicii U

3HaYECHUE MeNo3a

54

I'amerorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [TomoBbie
JKeJe3bl: CeMEHHUKH U AnYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK —
rameT (CrepMaTo30u/I, SIIeKIeTKa) — cliepMarorenes u ooreie3. OcoOEHHOCTH

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

5.5

NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3). OMOpPUOHANBHOE  pPa3BUTHE
(3MOpuorenes). Jtanbl SMOPUOHATIBHOTO PAa3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opranoreHes. IloctamOpuonansHoe pa3sutue. 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 OPIraHN3MOB

6.1

IIpenmer u 3amaum renetuxu. Mcropus pa3sButus reHeTuku. Briaa poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl TEeHETHUKU
(THOPHUIOIOTHYECKUH,  IMTOTCHETUYCCKUH,  MOJICKYJISIPHO-TCHETUYCCKUH).
OcHOBHBIE '€éHEeTHUECKHE TIOHSTHSA. | eHeThuecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, ycTaHOBJIeHHBIE [. MeHnenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. [IpaBuwio JOMUHUpOBaHUsSA. 3aKOH PACIICTUICHUS TPU3HAKOB.
I'unioresa ynctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpenyMBaHie. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUSI PU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JUTHOPHIHOTO CKpENIMBaHUS. AHAITU3UPYIOIIEE
ckpenuBanue. Vcrnonp30BaHME — AHATU3UPYIOMIETO  CKPENIMBAaHMUS IS

OTIpeJIeNIeHuUs] TEHOTHIIa 0COON

6.3

CuerieHHOe Hacnen0BaHue npu3HakoB. Pabora T. MopraHna no crerieHHOMY
HacleIOBaHUIO TeHOB. HapylieHue cuemsieHus TeHOB B pe3ynbTare
KPOCCHHIOBepa. XpPOMOCOMHAas TEOpHsI HACIEACTBEHHOCTH. I eHeThueckue
KapTBhl.

I'enernka mosa. XpoMOCOMHOE OIpEAeieHrne MoJia. AyTOCOMbl U TOJIOBBIE
XpoMocoMBbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C I10JIOM

6.4

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

IIPU3HAKH U UX HOpMaA pCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, HWJIKM TCHOTHIIMYCCKasA, HU3MCHYHMBOCTD. KomOnnatnBHas
W3MEHYMBOCTh. Melo3 W I0JIOBOM nmpooecc — OCHOBa KOMOHMHATUBHOU
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHNBOCTD. Knaccmbnxaum[ MYTaHHﬁ:
T'CHHBIC XpPOMOCOMHBLIC, TCHOMHBIC. YactoTau IMPUYHHBI MYTaHHﬁ. MYTal"eHHLIC
(I)aKTOpLI. 3aKOH TOMOJIOTMYECKUX pAaoB B HaCHeI[CTBeHHOﬁ HU3MCHYNBOCTHU

H.N. BasuioBa

6.6

I'enernka denoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI T€HETUKH
YeJI0BEKa: TeHEAIOTUYECKUH, OJM3HELIOBBIH, LUTOr€HETUYECKUH,
OMOXUMUYECKUH, MOJEKYIsIpHO-reHeTndeckuil. CoBpeMEHHOe OIpe/ieeHue
TEHOTHUIIA: IOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TECHOTUIIMPOBAHUE, B TOM YHCJIE C
nomoinbto I1IP-ananu3a. HacneacrBenHble 3a00fieBaHMs 4eJIOBEKA: T'€HHbIE

60J1€3HM, O0JIE3HU C HACJIEACTBEHHON MPEPACIIONI0kKEHHOCTHIO, XPOMOCOMHBIE




6one3nn. CoMaTHUECKUEe W Te€HEpaTHBHbIE MyTalMH. [IpUHIMITBI 3J0POBOTO
06p333 KHU3HHU, AUArHOCTHKH, HpO(l)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKHUX
00JIe3HEH. Menuko-reHeTu4ecKkoe KOHCYJIbTUPOBAHMUE. 3HaueHue
MCI[I/IIII/IHCKOﬁ FCHCTUKU B MNPCAOTBPAIICHHU MW JICHCHHUM TI'CHCTUUYCCKUX

3a00JI€BaHUI YETOBEKA

7 Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

Cenexkuus kak Hayka M Ipolecc. 3apoKICHUE CEJIEKIUU WU JOMECTUKAIUS.
71 VYuenne H.M. BaBwioBa 0 IeHTpax NPOHMCXOXKIEHUS M MHOT000pasus
KYJIbTYPHBIX pacTeHuH. LIeHTpbl MpOUCX0KIeHUS JOMAIIHUX >KMBOTHBIX. COpT,

nopoja, TaMM

CoBpemMeHHbIE METO/bI celeKInUu. MaccoBbli M1 MHAMBUIYaIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHHi U *KUBOTHBIX. OlLleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpernuBanne — WHOpuauHT. Yuctas nuHusa. CKpenuBaHWE YHCTHIX JTHMHUH.
7.2 Teteposuc, wiu rubpuHas cuiia. HepoacTBeHHOE CKpelnBaHne — ayTOPUINHT.
Otnanénnass rubpuauzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJIYYCHHUE TOJUILIIONI0B. JlOCTHIKEHUS CENEKIMH PACTCHHUH, KUBOTHBIX H

MHKPOOPTraHU3MOB

buoTtexHosoruss Kak OTpacib MPOU3BOJACTBA. [€HHAs MHKEHEPHUs. OTarbl
co3manus pekomOuHantHOM JIHK wm Tpancrennsix opranmsmoB. Kierounas
73 nmxeHepusa. Kierounble KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOXKECHHE
' pacrenuii. KioHMpoBaHWE BBICOKONIPOJAYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX
OpPraHu3MOB. JKOJIOTUYECKHE M dTHYecKue npodiembl. [MO — reHeTH4ecKu

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

11 KIJACC

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

1 DBOMIOIMOHHASA OHOIOTUS

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CeuzerensctBa  3Boiouuu.  [lajgeoHTONIOrMYECKHE:  MOCIIENOBATEIBHOCTD
HOSIBJICHUsSI BUJIOB B MAaJE€OHTOJIOTMYECKON JIETONMHCH, MEPEeXOAHbIe (OPMBI.
1.1 buoreorpaduueckue: cxonctBo M paznuuue (ayH U (GIop MaTepukoB U
OCTpPOBOB. DMOpPHMOJIOTHYECKHE: CXOJCTBA M pasinyusi SMOpPHOHOB Ppa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKUE:  T'OMOJIOTUYHBIE,

AHaJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBbI. MOJ'ICKYJBIpHO -




OHMOXMMHUYECKUE: CX0JACTBO MCXaHHM3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTa0O0JIMYEeCKUX MyTeH y BCEX OPraHu3MOB

1.2

OpomoronHass  Teopuss Y. Jlapsuna. Ilpeanochuiku  BO3HUKHOBEHUS
napBUHU3MA. JIBHMKYIIME CHIIBI SBOJIONWU BUAOB 1o JlapBuHy (M30bITOUHOE
Pa3MHOKEHHE ITPU OrPAHUUYEHHOCTH PECYPCOB, HEOTIPEICTEHHAS U3MEHYUBOCTb,

00opn0a 3a CcyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD)

1.3

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

MuxposBomtonus. [lonmymamus kKak eIMHUIA BUAA U 3BOJIOLHHI

1.4

JBuxymue cuibl ((pakTophl) SBOJIIOLMUA BHIOB B Npupoae. MyTalMmOHHBIN
npouecc 1 KOMOMHATUBHAS W3MEHYUBOCTb. [lonmynsinuoHHbIE BOJIHBI U Apend
reHoB. M3onsauusa u murpamus. EcrecTBeHHbIN 0TOOp — HANpaBIsOLIMM GakTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT, OPraHU3MOB Kak pe3yiabTaT 23BoJitouuu. [Ipumepsr
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpG 036l B UIMOATATITAITUH.

Bun wu  BumooOGpazoBanue. Kpurtepun  Buma.  OcHOBHblE — (OpPMBI

BH1000pa3oBaHus: TeorpaudecKoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DPopmbl  dBOMIONUM:  (uIeTHYECKas, JAUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BotonMN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKICHMM KU3HU. HaydHble rumoTess
BO3HUKHOBEHHUS >KM3HM Ha 3emJyie: abuoreHe3 W MaHcrepMmus. XUMHUYECKas
IBOJIIONMS. OKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOW SBOJIOIMH.
Hauanpabie sTansl Ouonoruveckoit sBosmonuu. ['umoresza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo 3paMm U nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u €€ MepuoIbl: KEMOPHICKHUH,
OPIOBUKCKUW, CUIYPUICKUN, JE€BOHCKUH, KaMEHHOYIOJbHBIM, IEPMCKHUI.
Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3o¥ickass 3pa W €€ T1epuOAbl: NAICOTr€HOBBI, HEOT'C€HOBBIMH,
AHTPOIIOT€HOBBIM. XAapaKTEPUCTHUKA KJIMMAaTa M TEOJIOTUYECKUX IIPOLIECCOB.
OCHOBHBIE ATaIbI IBOJIOLUU PACTUTENHHOTO U )KUBOTHOTO MUpa. ApoMOpP(O3bI
y pacteHul U KUBOTHBIX. [losiBIeHME, pacuBeT U BBIMUPAHUE TPYIIl KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCKOro Mupa KaK OTpaKCHHUC 3SBOJIFOIWH. OcHOBHBIC

CUCTCMATUUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBoIONMS YesloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mpencTaBieHU O
MIPOUCXOXKICHUU YelloBeKa. MeToabl m3ydeHus aHTpororeHe3a. CxoacrtBa u
pa3nuyms YyesloBeKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YETIOBEKA.

JBwxymie cuitel (pakTopbl) anTpornorenesa. HacnencrsenHas N3MEHYHBOCTD U
€CTeCTBEHHBIN 0TOOp. OOHIeCTBEHHBIH 00pa3 KU3HU, M3TOTOBJICHUE OPYIHi

TPy/a, MBILICHHUE, PEYb

2.5

OcCHOBHbBIE CTaJAMM U BETBHM 3BOJIOLMHN YEJOBEKA: aBCTPAJIONMMUTEKH, UenoBek
ymenslid, YemoBek mnpsAMoxondmui, YenoBek HeaHIEpTanbCKuil, Yenosek
pazymHblid. Haxoqku uckonmaembIX OCTaHKOB, BpeMsl CYIIECTBOBAaHUS, 00IacTb

pacripocTpaHeHusi, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: EBPOIIEONIHAS (€Bpa3uiicKast),
HErpo-aBCTpajouaHas  (PKBaTOpHalibHAsg),  MOHIoOJoMJHas  (a3MaTcKo-
aMepuKaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEACTABUTENICH UYETOBEYECKUX
pac K ycinoBHsIM cymiecTBoBaHMs. EnuHCcTBO dYenoBedeckux pac. Kputuka

pacusma

Oprasu3Msl ¥ OKpyKaromias cpeia

3.1

DKOJIOTHSI KaK HayKa. 3ajayd W pasjelibl 3KOJOTUH. MEeTOIbl 3KOJIOTrHYECKUX
ucciaeAoBaHUN.  DKoJlorMdeckoe  MupoBo33peHue.  Cpeapl  oOuTaHUA

OpraHu3MoOB: BOJHAsA, HA3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Oxosornueckue  ¢akropel. Knaccudukamus skojgorudeckux — (HaKTOpOB:
abuoTHUYeCKHe, OMOTHYECKHE W aHTPOIOTreHHbIC. JlelicTBHE 3KOJIOTHYECKHX

(hakTOpOB Ha OPTaHU3MBbI

3.3

Abunotuueckue (akTopbl: CBET, TEMIEpaTypa, BIaXHOCTb. DOTOMEPUOAU3M.
[Ipucnocobnenuss oOpraHu3MoB K JEMCTBUIO a0MOTHYECKUX (DAaKTOPOB.

buonornueckue PUTMBI

34

buotnueckue dakropsl. Bunsl 6MOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHLIUS,
XMUIHAYECTBO, MMApa3uTU3M, MYTYalIu3M, KOMMEHCAIM3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HA4YeHHE OHOTHYECKHX

B3aUMOACUCTBUI 11 CymeCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTHYECKHE XapaKTCPpHUCTUKHU MOIYyJIAnH. OcHOBHbBIC IMoKa3aTcjiin
MomyJiiuu: 4YruCJICHHOCTL, INIOTHOCTBb, POKIAAEMOCTb, CMCPTHOCTBb, IMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINUU U eé peryidanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI




4.1

CoobmecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBA,
MPOCTPaHCTBEHHAsA, Tpodudeckas (mumieBas). Buapl-nomMmuHaHTel. CBS3U B

OHOIEHO3E

4.2

Okojoruueckue cucrembl (dkocuctembl). I[lonstue 00 »skocucrteme u
ouoreoneHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: HPOAYLEHTHI,
KOHCYMEHTBI, penyueHThl. KpyroBopoT BelIeCTB U TIOTOK OJHEPrUd B
akocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU YKOCUCTEMEI. [IHIeBkIe memnu u
cetu. OCHOBHBIE TIOKa3aTeJM HKOCHCTEMBbI: Ouomacca, IPOAYKLHS.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBoICTBa

9KOCHUCTEM: YCTOMUYMBOCTb, caMOperynsanus, pazsutue. Cykueccus

4.3

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE 3KOCHUCTEMBI. ATpOSKOCHCTEMBI. Ypb603KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobOpazue xkak Qakrop ycroumBoctH dKkocucteM. CoxpaHEHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenune B.W. Bepnanckoro o Ouocdepe. ['panunpl, coctaB M CTpPyKTypa
ounocdepsl. Kuboe BemectBo u ero ¢yHKuu. OcCoOEHHOCTH OMOCHEphl Kak
r100aNbHOM 3KOCUCTEMBI. J[MHaMUYecKoe paBHOBECHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB W OHMOT€OXMMHYECKHE ITHKIBI 3JIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTh OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B 6uochepe 3emiid. AHTPOIIOTCHHBIC W3MEHEHHUS B OHocdepe.
I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBIL.
OcHOBa palnMOHAIBHOTO YIPaBICHHUS TPUPOAHBIMH pecypcaMd U HX

HCIIOJIB30BaHHC. Z[OCTI/I)KGHI/H{ OHOJIOTUH U OXpaHa IpUupoOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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