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HHOACHUTEJBbHAA 3AIIMCKA

Ilpu pazpaboTke mporpaMmbl IO  OWOJOTMHM  TEOPETUYECKYI0O  OCHOBYJIS OIpPEICTICHUS
HOAXO0J0B K (DOPMHPOBAHUIO COJEPXKAHUS Y4eOHOTro rpeamera
«buonorus» COCTaBMJIU: KOHLENTYyalbHbIE I0JIOKEHMUSI oI'ocC COOo
B3aUMOOOYCIIOBJICHHOCTH LENEH, COJEepKaHUs, pe3yiabTaToB OOyueHHMs M TpeOOBaHMM K YPOBHIO
HOATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS OO0 OOMMX WensX ¥ MPUHIMIAX, XapaKTepU3YIOMINX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpefHero obmero obpa3oBanust B Poccuiickoit ®eneparmu, a
TaKXKe MOJIOKEHHSI O Crielu(uKe OHOJI0ruH, € 3HAYCHUU B TTO3HAHUU )KUBOU PUPO/IBI U 00eCTIeYeHn!
CYILIECTBOBAaHUs uenoBedeckoro ooOmecTBa. COrjacHO HAa3BaHHBIM — IIOJIOKEHUSIM  OINPEJCIICHBI
OCHOBHBIC (YHKIIMHM HPOTPAaMMBI I10 OMOJIOTHH U €€ CTPYKTYpa.

[lporpamma mo Owonoruu Aaér NpeiacTaBIeHHE O IesaX, 00 oOmiel cTparernu OOydYeHH,
BOCIIUTAHHUS ¥ PA3BUTHA OOYYAIOIIUXCS CPEIACTBAMU YYEOHOTO IMpeaMera
«buonorusy, onpenenser 00g3aTeIbHOE IPEAMETHOE COJEPIKaHKE, €T0 CTPYKTYPY, PACHpPEIEICHHE 110
paszenam U TeMaM, PpeKOMEHIyeMYIO TOCIIE0BATEIbHOCTh H3YUSHHS y9eOHOTO MaTepHraia ¢ yu€ToM
MEKIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTELHOTO IPOLECcca, BO3PACTHBIX
0CcOOEHHOCTEHN 00yJYarOIIUXCS.

B mporpamMMe 1mo OHONOTHM TaK)K€ YYHUTHIBAIOTCS TPEOOBaHHSA K IUIAHHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM M TNpPeIMETHBIM  pe3yiJbTaraM  oOydeHHsB (OPMUPOBAHUHM OCHOBHBIX
BUJIOB y4eOHO-TI03HABATEIILHON JEATEIbHOCTH/y4eOHBIX JEUCTBHI OOyYaroIMXCs MO OCBOCHHIO

coJiep>KaHusl OMOJIOTHYeCKOro 00pa30BaHHUS.



IIporpamma 1o GMONIOTUN ABISETCS OPUEHTUPOM JJISI COCTABJIEHUS pabouuX MPOrpaMM, aBTOPbI
KOTOPBIX MOTYT IIPEUIOKUTh CBOM BAPHAHT IOCIEI0BATEIBHOCT U3YYEHUSI U CTPYKTYpbl Yy4eOHOIo
MaTepuana, CBOE BuieHHEe myTed (opmupoBanus y obyuaromuxcs 10—11 kimaccoB mpeaMeTHBIX
3HaHUH, yMEHUI U CIOCOOOB Y4eOHOW MAEATENBHOCTH, a TaKKe METOAWYECKHX peIIeHUi 3amad
BOCIIUTaHMSI U Pa3BUTHUS CPEACTBAMH y4eOHOro npeaMera «buoaorusy».

buonorus Ha ypoBHe cpenHero ooOmero oOpa3oBaHMsA 3aHMMaeT BaxkHoe Mecto. OH
obecrieunBaeT opMUpOBaHHE Y 00yUYAIOIIMXCSI MPEACTABICHUI O HAyYHON KapTUHEMHpPA, PACIIUpPSIET
U 00001aeT 3HaHUs O )KUBOH MpHUpOJE, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alNH U
9BOJIIOLMM, CO34a€T YCJIOBMsI JJIs: IIO3HAHUS 3aKOHOB JKMBOH Hpupozbl, (OpMHUPOBAHUs
(GYHKLIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3/10pOBOI0 M 06€301acHOr0 00pasa >KU3HHU, SKOJIOTHYECKOrO
MBIILUIEHUS], IEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJE U YETIOBEKY.

bonbiioe 3HaueHne OMONOTUs MMEET TaKXKe JJIs PELICHUS BOCIMTATEIbHBIX M Pa3BUBAIOLIMX
3ajjay cpeAHero ooOmiero o0pa3oBaHUs, coLUanu3aluM oOydaroumuxcs. M3yuenwe Ouonorun
o0ecrieuynBaeT  yclIoBHs Uil (OPMHMPOBAHUS  UHTEIUIEKTYaJbHBIX, KOMMYHMKAllUOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETHMUECKON KYJIbTYphl, CIOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX
3HaHUH C TPEJICTABICHUSAMU W3 APYrHX Y4eOHBIX MNpPEIMETOB, B YAaCTHOCTH, (H3UKH, XHUMHU H
reorpaduu. Ha3BaHHbIe MONOXKEHUS O IpeAHa3HauYeHUM yuyeOHoro npenmera «buonorus» cocraBuiu
OCHOBY [UI OHpEIeNeHUs] TOAXOJ0B K OTOOpY U CTPYKTYPUPOBAHUIO €r0  COJCpXKaHMUA,
MPEJICTABICHHOI 0 B IPOTrpamMme 1o OUOJIOTHH.

Ot6op conepkanusi yueOHOTO mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
NO3ULMN KyJIbTYpOCOOOpa3HOTO MOJXOAd, B COOTBETCTBUM C KOTOPBIM OOydaroluecs JOJDKHBI

OCBOUTBH 3HAHUSA U YMCHUS, 3HAUUMBIC JIS q)OpMI/IpOBaHI/IH



o0miell KyJabTypbl, ONpEENsIONIe aJeKBaTHOE IOBEICHHE YEJIOBEKa B OKPYXKAIOLICH NPHPOIHON
cpeze, BOCTpeOOBAaHHbBIE B IOBCEJHEBHOM >KM3HU M INpakTHYeCKoW esrenbHocTH. Ocoboe mMecTo B
JTOM CUCTEME 3HAHUM 3aHUMAIOT JJIEMEHTHI CONEPXKAHMsI, KOTOpPBIE  CIY>)KaT ~ OCHOBOM UL
¢dopMHpOBaHUS TPEICTABICHUNHO COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHE MUpa U IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMS.

CTpykTypupoBaHHE COAEpKaHUsA  y4eOHOro Marepuajsa B Mporpamme no OHOJIOrHU
OCYIIIECTBIICHO c y4€TOM IIPHOPUTETHOTO 3HAYCHUS 3HaHUI 00 OTJIMYUTENIBHBIX
OCOOEHHOCTSIX JKMBOM MPHUPOJBI, O €€ YpPOBHEBOM OpraHW3allldu 3BOJIOLMU. B cOOTBETCTBUM C
3TUM B CTPYKTYpe y4eOHOro npenmMera «bruosiorus» BbIECIEHBI CIEIYIOIINE COAEPKATENbHbIE TUHUU:
«buonorus kak Hayka. MeTonsl HaydyHOro mno3HaHus», «Kierka Kak OHOJOrMuyecKkas CUCTEMay,
«OpranusMm KakOuonorudyeckas cucremay, «CucteMa U MHOroo0pasue OpraHu4ecKoro Mupay,
«OBOJIIOLINS KUBOU IPUPOIBIY, «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp wu3yyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHHE
00y4aromyUMHUCs 3HAaHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3alMy >KUBBIX CHCTEM Pa3HOTO
paHra W nOpuoOpeTeHHWe yYMEHHMH HCIONb30BaThb 3TU  3HAHUA JAJS IPAMOTHBIX JeHCTBUH B
OTHOIIECHHH O0BEKTOB KUBOM MPUPOIBI U PEUICHHUS PA3TUYHBIX )KU3HEHHBIX TPOOIIEM.

JloctwkeHne — menu H3y4YEHUs y4eOHOTO npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CIeUMBAETCS PELICHUEM CIEAYIOIINX 3a1au:

OCBOEHHE OO0YYaIOUIMMHCS CUCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOpHUSAX, YUEHMSX, 3aKOHaX,
3aKOHOMEPHOCTIX, TUIIOTE3aX, npaBuiax, CIy’KaIlux OCHOBOW 711 (pOPMUPOBAHUS
IIPEACTABICHUM O €CTECTBEHHO-HAy4YHOW KapTHHE MHPA, O METOJAaxX Hay4YHOIO IO3HAHWs, CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTSIX YKUBBIX CHCTEM PAa3HOIO YPOBHS  OpraHM3alM,  BBIJAIOLIUXCS
OTKpPBITHSIX U COBPEMEHHBIX HCCIIEAOBAHUAXB OMOJIOTHH;

¢dopmupoBaHHe y  OOYy4YalOLIMXCA  IO3HABATENbHBIX, HHTEIEKTYalIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN B MPOLIECCEe aHAIN3a JAHHBIX O MYTAX Pa3BUTHUA B OMOJIOIMH HAYYHBIX B3IJISAOB, UIEH U
MIOAXOA0B K U3Y4YEHMIO KUBBIX CUCTEM PAa3HOT'O YPOBHS OpraHU3alUH;

CTaHOBJICHHE y OOydarommxcs oOIIed KynbTypbl, (PYHKIIMOHAJIbHON TpaMOTHOCTH, Pa3BUTHE
YMEHUN OOBICHATH M OLIEHUBATh SIBICHHUS OKPYXKAIOIIEro MHpa >KMBOM NPUPOAbI Ha OCHOBaHWUU
3HAaHUH U ONBITA, MOTYYSHHBIX NPH U3YYEHUH OUOJIOTHH;

(dopmupoBaHue y 00ydyaromMXcsi yMEHUI WITIOCTPUPOBATh 3HAU€HHE OMOJIOTHYECKHUX 3HAaHUH B
MIPAaKTHUYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHA U
arpoOHOTEXHOJIOTU;

BOCIIUTaHHE YOSKIEHHOCTM B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM JKMBON IMPUPOIbI,
HE00XOIMMOCTH OEpeXHOT0 OTHOLICHHS K HEeH, COOJIOJEHMS STHYECKUX HOPM NpH NPOBEICHUU

OMOJIOTHYECKUX I/ICCJ'ICIlOBaHI/II\/'I;



OpUMEHeHHe NpUOOPEeTEHHBIX 3HAHMH M YMEHMH B TOBCETHEBHOM  JKM3HU JUI OLECHKHU
MOCIIEACTBUI CBOEH NEATENILHOCTH MO OTHOUICHHIO K OKpYXarouie cpeie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJIIOICHHE MEp MPOPUIAKTUKH 3a00JICBaHHH.

B cucreme cpennero obmero oOpasoBanus — «buomorus», — u3ydaemasl Ha 6a30BOM
YPOBHE, SIBJISETCS 00s3aTeNbHBIM YYEOHBIM NPEAMETOM, BXOJAIIUM B COCTaB MPEIMETHOM o00jacTu
«EcTecTBeHHO-HaYYHBIE MTPEIMETHI.

OO1ee yncIo 9acoB, PEKOMEHIOBAHHBIX I M3ydeHust Ouonormu — 68 wyacos: B 10 kmacce —

34 gaca (1 gac B Hezmemo), B 11 kimacce — 34 yaca (1 gac B Hezemio).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. BuoJsiorusi Kak HaykKa

buomornss xak Hayka. CBsizb OHOJOTMH C OOIIECTBEHHBIMH, TEXHHYCCKHMHH JPYTUMH
€CTeCTBEHHBIMH HayKaMH, QHIOCOPUEH, ITUKOH, ACTETUKOW W mpaBoM. Pomb Ouoioruu B
(dbopMHpOBaHNUN COBPEMEHHOW HAYyYHOH KapTHHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK.

Metoabl TIO3HAHUSI JKUBOW TNPUPONBI (HAONIOJCHHUE, SKCIEPUMEHT, ONKMCAaHUE, H3MEpEHHE,

KJ'IaCCI/I(bI/IKaI_[I/IH, MOACIIMPOBAHUEC, CTATUCTHUYCCKAA o6pa60TKa ,Z[aHHbIX).

Hemoncmpayuu:
Ilopmpemur: Y. Japsun, I'. Mennens, H.K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabauywvl u cxemol: «MeTOABI TO3HAHUS KUBOW TIPUPOIBIY.

Jlabopamopnvle u npakmuueckue paoomoi:
[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHWe pa3IUYHBIX METONOB TPU HU3YYCHHH

OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTeMbI M HX OPraHU3aIusA

JXKusbie cuctembl (0MOCHUCTEMBI) KaK MpeAMeT u3ydeHus Ouonoruud. OTaudne KUBBIX CHCTEM OT
HEOPraHUYECKOW PUPO/IBI.

CaoiicTBa OuocucTeM M UX pa3HOOOpazue. YPOBHM OpraHM3allMM OMOCUCTEM: MOJIEKYJISIPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIUOHHO-BUAOBOM, SKOCHUCTEMHBIH

(OmoreoneHOTHYECKUIT), OMOCHEPHBIH.

Hemoncmpayuu:
Tabnuyst u cxemovr: «OCHOBHBIC IPU3HAKHU KHU3HW», «Y POBHU OPTaHU3AIMH KUBOUIPUPOIBD.

Obopyodosanue: monenb moiekynsl JIHK.

Tema 3. XuMHnuecKuii cOCTaB U CTPOEHHE KJIETKH

XUMUYECKUN COCTaB KIIETKM. XHMHUYECKHE DJIEMEHTHI: MaKpOIJIEMEHTBI, MUKPODJIEMEHTHI.
Bona 1 MuHepasibHbIE BELIECTBA.

OyHKIMH BOJIBI U MUHEPAJIbHBIX BelIeCTB B KiieTke. [loanepxanue ocMoTH4eckorodananca.

benku. CocraB u crpoeHue OeiakoB. AMHUHOKHCIOTHI — MOHOMepHI OenkoB. HezameHumbie u
3aMEHUMBbIE AMHUHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPHI OCIKOBOW MOJIEKYJIBI
(mepBUYHas, BTOPUYHAS, TPETUYHAs U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.

Buonornyeckue ¢pyHKInUN OEIKOB.



VYraeBoasl: MOHOcaxapuasl (TJIIOKO3a, pubo3a W Je3okcupubo3a), nucaxapuisl (caxaposa,
JIAKTO3a) U MoIHcaxapuasl (Kpaxmal, IITMKOTeH, IeJlTioi103a). buonornyeckue GyHKIIMU yTI€BOOB.

JIunuapr: Tpurmuuepuasl, Gocdomunuasl, crepounsl. ['mapodumibHO-rHIPOdOOHBIE CBONCTBA.
buonornueckune ¢ynkumm nunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB M JIMIHIOB KaK HCTOYHHMKOB
SHEPIHUH.

Hyxneunnoseie xucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u pyakuuu [JHK. Ctpoenune n pynkunu PHK. Buast PHK. AT®: ctpoenue u Gpynkmum.

[Mutonorusa — Hayka o kierke. Kierounas teopusi — npumep B3auMoJCHCTBUS Ui (PAKTOB B
HAy4YHOM I103HaHUU. MeTobl U3y4eHUs KIETKH.

Knerka kak menoctHas skuBas cucreMa. OOmmMe MpHU3HAKH KIETOK: 3aMKHYTas Hapy>KHas
memOpaHna, mosiekyinbl JIHK kak renernueckuil anmnapar, cucTeMa CUHTe3a Oelka.

Tunbl  KJIeTOK:  dyKapuOTHYecKas W IpokapuoTuuyeckas. (OcoOEHHOCTH  CTPOEHUs
npoKapuoTHYecKoi KieTku. Kierounas crteHka Oakrepuid. CTpoeHHE JYKapHOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIMYHNS PACTUTEIBHON, ’KUBOTHON U IPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa, TIJUKOKAIUKC, UX (QYHKLUU.
[Tna3matuueckass MemOpaHa, €€ cBoiictBa M ¢yHkuuu. IluromnmazmMa u e€ opraHoubl.
OpnomemOpannbie opraHouasl kietku: OIIC, ammapar [ombmxu, amsocomsl. IloxyaBTOHOMHEBIE
OpraHou/bl KIIETKU: MHUTOXOHIpUHU, miacTuiel. [IpoucxoxneHne MUTOXOHAPUM M IacTul. Bumbl
wiactu. HememOpaHHble OpraHOU/IbI KIIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTpP, LEHTPUOIH, PECHUUKH,
KryTUKU. OYHKIMHOPTraHOUI0B KJIETKH. BKirodueHns.

Anpo — perynsatopHblii 1eHTp KieTku. CTpoeHue szapa: sjaepHas o0o0Jiouka, KapHoIlIa3zMma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpchnopT BCIICCTB B KJICTKC.

Hemoncmpayuu:
Ilopmpemur: A. Jleenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,/Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.
Luacpammur: «PacripeneneHne XMMHYECKUX JJIEMEHTOB B HEKHBOM IPUPOACY,
«PacnpeneneHrne XMUMUYECKUX 3JIEMEHTOB B )KUBOW IIPUPOIEN.
Tabnuyvr  u  cxemwvr.  «llepuonumyeckas Tabmuua  XUMHYECKHX 3JIEMEHTOBY,
«CTpoeHne MoJeKylbl Boab», «buocunTe3 Oenka», «CTpoeHHE MOJIEKYJbl OeiKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenne monekynst ATOy,
«CTpoeHHe 3YKapUOTUYECKOW KIETKN», «CTpOEHUE >KMBOTHOM KIETKW», «CTpOEHHME pPacTHUTEIbHOU
KIETKN», «CTpoeHHE MpPOKapUOTHYECKON KIETKN», «CTpoeHue sapa KIETKH», «YTIIEBOABI,
«JImmmapry.

Obopyoosanue: CBETOBOM MUKPOCKOI, 000pyI0BaHKE JJIs IPOBECHHS HAOIIOCHUH,



JIaGopaTopHbIe 1 TPAKTUYECKHE PAOOTHI:

JIaGoparopnas padora Ne 1. «M3y4yeHne KaTaJIUTUYECKON aKTUBHOCTH (pepMEeHTOB (Ha mpumepe
aMUJIa3bl WIK KaTanas3bl)y.

JlaboparopHast pabota Ne 2. «M3yueHue CTpOCHUS KIIETOK PACTECHUH, )KUBOTHBIX U OaKTEepHil Mo

MHUKPOCKOIIOM Ha IOTOBBIX MUKPOIIpCIIapaTax U UX OIMNCAHUC)).

Tema 4. JKu3HeaeaTeJbHOCTEL KJIETKHA

OOMeH  BemeCTB, WM  METa0OIM3M. Accumumsiiust  (TUTaCTHYECKUH  OOMEH) U
TUCCUMIIIALNS (PHEPreTHYECKUd OOMEH) — JBE€ CTOPOHBI €IMHOrO mporecca Merabomm3ma. Pomb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPrHH B TOHUMAaHUH MeTa00Iu3Ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIH U rerepoTpodHbIi. Poib ¢depMeHTOB B 00OMeHE
BEILIECTB U MIPEBPAILEHUH SHEPTHH B KIIETKE.

@®otocunre3. CaeroBass u TemMHOBasg (a3sl (ortocuHTe3a. Peakumm  ¢dotocuHTE3A.
O¢ddexkTuBHOCTH (oTOCHHTE3a. 3HaueHHe (POTOCHHTE3a AJS KM3HUM Ha 3emie. BausHue ycrnoBuii
cpeabl Ha (OTOCHHTE3 U CIOCOObI IOBBIMIEHHS €ro MPOJYKTUBHOCTUY KYJIBTYPHBIX PACTEHHM.

XemocuHTe3. XeMOCUHTE3Upyolire 6akTepuu. 3Ha4eHne XeMOCUHTE3a JUIs )KU3HUHA 3eMJIe.

DOHepreTuyeckui oOMeH B KJIETKE. Pacmenienue BEILIECTB, BbIJICJIEHUE U
AKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTaIlbl SHEPreTuueckoro oomena. ['nmukomms. bpoxxenue u ero
Bubl. KucnopogHoe okucineHue, win KieTodyHoe abixaHue. OxucinutenbHoe ¢ochopuirpoBaHue.
O} PeKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Peakuuu matpuynoro cunresa. I'enernueckas nndopmanus u JJHK. Peanuzauus renernyeckoit
uH(popManuu B kieTke. ['eHeTHueckuil Koj M ero cBoicTBa. TpaHCKpUILUS — MATPUYHBIA CUHTE3
PHK. Tpancnsiuus — OuocunTe3 Oenka. Dtambel TpaHcasauuu. KoaupoBaHue amMHHOKUCIOT. Ponb
pubocomM B OMocHHTE3e OemnKa.

Heknerounsie ¢opmbl  xu3HM  —  Bupychl.  Mcropuss  otkpeituss  BupycoB ([.U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOTO IMKIa BUPYCOB. bakrtepuodaru. bonesnu
pacTeHHi, >KMUBOTHBIX M 4EJOBEKa, BbI3bIBa€Mble BUpycaMH. Bupyc nMmyHonepuIMTa 4YeroBeka
(BY) — Boz6yautens CIIM/la. OOpaTHas TpaHCKpHILUs, peBepTa3za M uHTerpasa. I[IpodunakTtika

pacrpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUIA.

Hemoncmpayuu:

Ilopmpemur: H.K. Kosbrios, J[.M. UBanosckuii, K.A. Tumupszes.

Tabauywv u cxemvl:  «Tunsl  TUTaHUSY, «MeTabonu3m, «Murtoxonapus,
«DHEepreTuYecKuit o0OMeH, «XoporuiacT, «DOTOCHUHTE3Y, «CTtpoeHue JIHK»,
«Ctpoenne u GyHKIIMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTHYecKuid Komy,

«Bupyce»,  «bakrepuodarny, «Ctpoenne U Ku3HeHHbIM  1ukan Bupyca CIIW/a,

10



OakTepuodaray, «Permmukarus JJTHK».
Obopyoosanue: MOJIeTH-aNTIIUKAIIN «Y 1BOCHHE

«buocuntes 6enkay», «CTpoeHue KIETKU», Mojelb cTpykTypsl JJTHK.

JIHK

u

TPAHCKPHIILIUS»,
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Tema 5. PazMHOXkeHHe 1 HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

Knerounslii 1mki, WM KU3HEHHBIM 1WKI KieTku. MaTepdasza m  murtos. Ilpomeccsl,
nporekaromue B uHTepdaze. Pemmukamms — peakmus wmatpuanoro cunrte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTHIL. J{UIJIOUIHBIN U TalIOWIHBIH XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. Llutonornyeckne OCHOBBI Pa3MHOKEHUSI MMHANBUYaTbHOTO PA3BUTHS OPraHU3MOB.

Henenne kierkn — muto3. Craauu muto3a. IIporecchl, IpOUCXOASIIUEe HA Pa3HBIX CTAUIX
MUTO3a. brosornueckuii cMbICI MUTO3a.

[Iporpammupyemasi rubesb KJIETKUA — aromnTo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroysioe M MojoBoe. Buabl 6ecrnonoro pasMHOKEHUS:
NEJICHUe HaJABOC, IIOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHME, BEreTaTUBHOE
pasmHoxeHnue. IcKycCTBEHHOE KJIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUYEHHUE TSI CEJICKIUH.

[TonoBoe pa3MHOXEHUE, €T0 OTJIMYUS OT OECIOJIOTO.

Meito3. Ctaguu meio3za. IIporecchl, mpoucxoasmniyue Ha cTaauax meiosa. [loBenenne xpomocom
B Meito3e. KpoccunroBep. bruojgornueckuii CMbICI U 3HaYE€HHUE MeH03a.

l'ameTtorenes — mporecc 00pa3oBaHUsl TOJOBBIX KIETOK Y JKMBOTHBIX. [lOJIOBBIE Kele3bl:
CEMCHHUKM H sUYHWKU. OOpa3oBaHWE W pPa3BUTHE IOJOBBIX KIETOK — rameT (CIepMaTo30u,
AlIeKIIeTKa) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHUS SUIEKIETOK M CIIepMaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHE3). OMOpHUOHAIbHOE pa3BUTHE (IMOpHOreHe3). JTallbl
AMOPHOHATILHOTO PAa3BUTHUS Y MIO3BOHOYHBIX )KMBOTHBIX: IPOOJICHUE,  TacTPyJsAlMs, OpPraHOTeHe3.
[TocTomMOproOHaNTEHOE paszButre. TUNBl MOCTIMOPHOHATBHOTO PA3BUTHSA: MPSAMOE, HEMPsIMOe
(mmunHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CHOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct m pasButue pactreHmii. OHTOTE€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU, CTaIuu

pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemvl: «DOpPMBI Pa3MHOXKEHHsSI OpPraHU3MOBY», «JIBOHHOE OIJIOJOTBOpEHHE Y
LBETKOBBIX pAaCTE€HUI», «BereratuBHOE pa3MHOKEHHE PACTEHHII»,
«/lenenne xkneTku 6aktepuity, «CTpoeHUE MOJTOBBIX KIETOKY», «CTPOCHHE XPOMOCOMBIY,
«Kierounpii uukiy», «Permmukanua JTHK», «Mutosy, «Meito3y», «lIpsMoe u Henmpsamoe pa3BUTHEY,
«"aMeTorene3 y MIICKOMUTAIOLIUX U YeT0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3a.

Obopydosanue:  MHKPOCKON, MHKporpemnapaTsl  «CrnepMaTo30uabl  MJIEKOMHUTAIOIIETOY,
«Sinexnerka Muekonurarmero», «KapunoknHe3 B KJIETKax KOpEIIKa JyKa», MArHUTHAs MOJEIb-

anmukanus «Jlenenne knetkn», moaens JJHK, Mmoaens metadazHoit XpOMOCOMBI.
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Jlabopamopuvie u npakmuueckue paoomoi:

Jlaboparopuast pabota Ne 3. «HaOmromeHue MHTO3a B KIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlaboparopuass pabora Ne 4. «M3yueHue CTpPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenaparax.

Tema 6. HacjiencTBEeHHOCTh U H3MEHYMBOCTH OPraHU3MOB

[Ipeamer w 3amaum reHetuku. Mcropust pas3BuTHs TeHETHKU. Ponb 1uTonoruu u
SMOpPUOJIOTUM B CTAHOBJICHUM TE€HETUKU. BKiIan poccHiickMX M 3apyOeKHBIX YUYEHBIX B pa3BUTHE
TeHeTUKU.  MeToApl  TeHeTUKH  (THOPHIIONOTHYECKUH,  IUTOTCHETHYECKUH,  MOJIEKYISPHO-
reHeTuyeckuil). OCHOBHbBIE TE€HETHYECKHE NOHATHA. ['eHeThueckas CHMBOJIMKA, HCIOJIb3yeMas B
CcXeMmax CKpellUBaHUil.

3aKOHOMEPHOCTH Hacle[OBaHUS NMPU3HAKOB, ycTaHOBJIeHHbIE I'. MenaeneM. MoHoruOpuaHoe
CKpEIIMBaHUe. 3aKOH eIWHO-00pa3ust TMOPUIOB IEpBOro MOKoseHus. [IpaBuio DOMHUHHpOBAHUSI.
3aKOH pacllelUIeHUs IPU3HAKoB. [ nnore3a unctorel ramet. [lonHoe 1 HEMONHOE TOMUHUPOBAHUE.

JlurubpunHoe  CKpelIuBaHUE. 3aKOH  HE3aBHUCHMOTO HACJEIOBAHUS  IPU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI JAUTHOPUAHOIO CKPEIIUBAHUSA. AHaJIM3UPYIOLIEe CKpEIIMBAHHE.
Mcronp30Banne aHATM3UPYIOLIETO CKPEIIMBAHUS JIJIsl ONPEACIICHUS TeHOTHITa 0CO0H.

CuemienHoe HacienoBanue npusHakoB. Pabora T. Moprana no cuernjeHHOMY HAaclIeJOBaHUIO
reHoB. HapylieHue cuenseHus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOPHsI HACIEACTBEHHOCTH. [ eHeTnYeCcKne KapThl.

I'enernka mnoma. XpoMOCOMHOE ONpeJeNeHrue IMojia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omoramerHsle U reTeporameTHble Opranu3mMel. HacinenoBanue npu3HaKkoB,CIIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. Buapl M3MEHYMBOCTH: HEHACJEACTBEHHAs W HacleACTBeHHass. Posb cpeasl B
HEHACJICJICTBEHHOM  M3MEHYMBOCTU.  XAapaKTepUCTHKAa  MOAU(PUKALMOHHOW  HM3MEHYUBOCTH.
Bapuanvonsslii psa M BapuannoHHas KpuBas. Hopma peaknum npusnaka. KommyecTBeHHbBIE U
KaueCTBEHHBIE MPU3HAKH M X HOpMa peakiuu. CBocTBaMOAN(PUKAIMOHHON N3MEHYHBOCTH.

Hacnencreennas, wim reHoTUNIMYeCKasi, I3MEHYHBOCTh. KoMOMHATHBHASI H3MEHYMBOCTH. Meiio3
U TIOJOBOM MpPOILECC — OCHOBa KOMOMHATHBHOM HW3MEHYMBOCTU. MyTalMOHHAsT HW3MEHYHUBOCTb.
Knaccudukanus wmyranuii: reHHble, XPOMOCOMHBbIE, T€HOMHbIe. YacToTa W NpUYUHBI MyTaIuil.
Myrarennsie (akTopbl. 3aKOH T'OMOJIOTHUECKHX PsI0OB B HACIEACTBEHHOM wu3MeHunBocTH H.M.
Basuiiosa.

BresaepHast HacneACTBEHHOCTh U N3MEHYUBOCTD.

I'enernka wuyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOABl TE€HETUKH YEJIOBEKa:
reHeaJOTHYeCKU, OJIM3HELOBLIH, [IUTOTCHETHYECKHUIA, OMOXHUMHYECKHH, MOJIEKYJISIPHO-

T€HETUYECKH. COBpeMeHHOe OIPCACIICHUC I'CHOTHUIIA: ITOJIHOTCHOMHOC CCKBCHHUPOBAHUC,
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MPEIPACIIONOKEHHOCTRIO, XPOMOCOMHBIE 0ose3Hu. CoMaTH4ecKre W TEeHEpaTUBHBIC MYTaIlWH.
CtBosoBble KiIeTKU. [IpuHIUIIBI 370pOBOrO 00pa3a »U3HU, JUATHOCTUKH, MPOPUIAKTUKI U JICUYCHUS
FeHeTUYeCKUX Oose3Heil. Menuko-reHeTHYecKoe KOHCYJIbTUPOBAaHUE. 3HayeHHE MEIULUHCKON

TCHCTUKU B IIPECAOTBPALNICHUHN U JICUCHUN I'CHCTHUYCCKUX 3a00JIeBaHUIl YEI0BEKa.

Hemoncmpayuu:

Ilopmpemur: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yerepuxon, H.B. Tumodees-
Pecorckwnii, H.W. BaBumos.

Tabauyvl u cxemovl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €TO IIUTOTEHETHYECKAs OCHOBAY, «3aKOH
paciieruieHussT ¥ €ro IUTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTBI Tamer», «JlurubpumaHoe
CKpELIHNBAaHUEY, «IuTomorudyeckue OCHOBBI  JTUTHOPHUIHOTO CKPELVBAHU, «Meiio3y,
«B3anMoJieiicTBUE ayuieNIbHBIX T'€HOBY», «l'eHeThueckrue KapThl PACTEHUM, KUBOTHBIX M YEJIOBEKa»,
«I"eHeTHKa noja», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CIICIIJIEHHOIO C MOJoM», «KapuoTumsl yenoBeka
U KUBOTHBIX», «Buabl nuameHunBocTn», «MoaudukaironHas n3MEHUYNBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTnka rpynn KpoBuy», «MyTallmoHHasi U3MEHYUBOCThY.

Obopyoosanue:  Monenu-anIUIMKAMd  «MOHOTHOPUIHOE  CKpPCIIMBAHHECY,
«HenonmHnoe ngomuHUpoBaHue», «IurnOpuaHoe ckpemmuBanuey, «llepekpéct xpoMocom», MUKPOCKOIT
u MukpornpenapaTr «Jlpozoduna» (Hopma, MyTtanuu (HOpMbI KPBUILEB U OKpAckKH Temna), repdoapuit

«l"Opox MOCEBHOM.

Jlabopamopnbsie u npakmuueckue pabomol:

JIaGoparopHas pabora Ne 5. «M3ydyeHue  pe3yibTaTOB  MOHOTMOPHUIHOTO "
JUTHOPUIHOTO CKPEIMBaHMs Yy AP030(UIIbl HA TOTOBBIX MUKPOIIpEnapaTax».

JlabopaTopHas pabota Ne 6. «/3ydeHne Moau(PHUKAITMOHHON W3MEHYHMBOCTH,ITIOCTPOCHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOM».

JIaGoparopHas pabora Ne 7. «AHanu3 MyTanuil y Apo30o(duiasl Ha TOTOBBIX
MHUKpOIpenaparax.

ITpaktrueckas padora Ne 2. «CocTaBieHHe U aHATIN3 POJAOCIOBHBIX YETOBEKAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI 0MOTeXHOJIOTHH

Cenekuusi Kak Hayka M TPOLECC. 3apOKICHUE CEJIIeKIUH W JoMecTukanus. Yuenue H.U.
BaBuiioBa o0 T1eHTpax MPOHWCXOXKIEHUS ¥ MHOTOoOpa3usi KyIbTYpHBIX pacTeHuid. LleHTpbl
MPOUCXO0KICHUS TOMAIIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CEJNeKIIMU. MacCoBbIi W HMHIAUBUAYAJIBHBIA OTOOPHI B CENCKIIUU
pacTeHUN u KUBOTHBIX. OIleHKa HKCTepbepa. BIM3KOPOJICTBEHHOE CKpPEIMBAHWE — HWHOPUJIUHT.
Yucras nunaug. CKpeluBaHWe YHCTHIX JHHMNA. ['eteposuc, wnu rubpuaHas cuna. HepoacTBeHHOE

CKpelmuBanue — ayropuauar. OTnanéHHas rTuOpuan3anus 1 e€ yCcrexu.
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Knerounsle KynbTypsl. MUKpPOKIOHAJIBHOE pa3MHOXKEHHME pacTeHMi. KioHupoBaHue
BBICOKONIPOJYKTUBHBIX ~ CEIbCKOXO3SIMCTBEHHBIX ~ OPraHU3MOB. DKOJIOTHYECKHE U ITUUYECKHE

npo6sieMbl. ['MO — reneTnyecku MOAUPHUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Iopmpemuir: H.. BaBunos, U.B. Muuypumn, I'.J1. Kapneuenko, M.®. lBanos.

Tabauywl u cxemvi: kKapta «L{eHTPBI TPOUCXOKACHHUSI U MHOTOOOPA3Hs KyJIbTYPHBIXPACTCHHIN,

«Ilopoabl  JAOMAIIHUX  YKUBOTHBIXY, «Copta  KYJIBTYpPHBIX pacTeHuiy,

«Otnanénnas rubpuanzanus», «Padotel akagemuka M.®. Banoay, «llomurnmonaus»,
«OOBEKTHI OMOTEXHOJIOTHUI Y, «Knerounsie KYJIbTYpbI u KJIOHUPOBAHHE,
«KoHcTpyrpoBaHue 1 MEPEHOC T€HOB, XPOMOCOM).

ObopydosaHue: MYISIKU TIOI0B U KOPHEIJIOAOB IUKHUX (JOPM U KYJIBTYPHBIXCOPTOB PACTEHUH,

repOapuii «CenbCKOX03IHCTBEHHBIE PACTCHUSI.

Jlabopamopnvie u npakmuueckue padoomoi:
Okckypcusi «OCHOBHBIE METOABI U JIOCTHDKEHHUS CENEKLIUU PacTeHHM U >KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTAaHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIN y4acTOK, B TEIUITMYHOE

X035HCTBO, TA00PATOPHUIO arPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJACC

Tema 1. DBos1IOnMOHHAsT OMOJIOTHS

[TpeanochIKu BOZHMKHOBEHHUS HBOJIIOIMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOPHUS M €€ MECTO B
O6uosiorun. BnusHue 3BOMOIMOHHON TEOPUN HA pa3BUTHE OMOJIOTHU U IPYTUXHAYK.

Cupnerenscra sBosonMy. IlaneoHTonorndyeckue: MocieI0BaTeNIbHOCTD IOSIBJICHHS BHIIOB B
MAJICOHTOJIOTUYECKON JIETONHCH, Nepexoanble (opMbl. buoreorpapuueckue: CXOACTBO U pazinyuue
¢dayH u ¢a0p MaTEpUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHE: CXOJACTBA W  pa3auuusg SMOPHOHOB pa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PyJIUMEHTapHbIE OpraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXMMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTHM M  OCHOBHBIX
MeTaboINYeCKUX MyTel y BceX OpraHu3MOB.

OpomonnonHas teopust Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHHUs JapBUHU3MA. J[Brokyiine
CHJIBI 3BONIOIMU BUAOB 10 JlapBUHY (M30BITOUHOE pa3sMHOXKEHUE IPH OTpaHUYEHHOCTH
pecypcoB, HeompeaenéHHas U3MEHYHBOCTh, OOph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckast Teopusi sBomoru (CTD) um €€ OCHOBHBIE IOJIOKEHUS.

Muxkpososmtorus. [lomynsanusa kak eIMHUIA BUAA U SBOTIOLUH.

JIBroky1e cuibl ((haKTOpbl) HBOJIOLMH BUI0B B IPUPO/IE.
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ITpucnoco0iaeHHOCTD OpPraHU3MOB KaKk  pe3yJabpTaT IBOJIIOLIMH. [Tpumepsr
npucnocoO1eHnit y opraHu3mMoB. ApoMop(}o3bl U UIM0-aAA TALUH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHbIE ()OpMBI BUI000pa30BaHUS:
reorpauueckoe, 3KOJIOTHUECKOE.

MakposBontonus. DopMBbI JBOJIIOLIAH: ¢duernueckas, JUBEPIEeHTHA,
KOHBEpIeHTHasl, napasuienbHas. HeoOpaTuMOCTh HBOJIOLUH.

ITpoucxoxnenue OT  HeCHelHaIU3MPOBAHHBIX IPEKOB. [Tporpeccupyromas

crienanu3anysa. AganTUBHAS pagualius.

Hemoncmpayuu:

Hopmpemeur: K. Jlunnent, XK.b. Jlamapk, Y. apsun, B.O. Koanesckuii, K.M. bap,3. I'ekkens, O.
Mromep, A.H. CeBepiios.

Tabauyvt u cxemol: «Pa3BUTHE OPraHUIECKOrO MHpa Ha 3emiiey, «3apoabIITUIO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbObI 3a CYIIECTBOBAHUEY,

«EcrecTBeHHbIl 0TOOP», «MHOr000Opasue COpToB pacTeHui», «MHOrooOpasue MopoaKUBOTHBIX,
«Ilomymnsiumy, «MyTanuonHas U3MEHYUBOCTHY, «ApoMopho3bD»,
«MUnnoananrtanumny, «O0mas nerenepanus», «JBuxylme cuiibl dBomoIuny, «Kapra-cxema
Mapumpyra MMYTEIECTBUSA Y. dapBunay, «boppba  3a  cymiecTBOBaHUEY,
«[IpucrnocobmeHHOCTD OpraHU3MOBY, «["eorpaduueckoe BUJI000pa30BaHue»,
«IKOJOTUYECKOE BUI000pa30BaHUEY.

ObopyoosaHue: KOIIEKIUS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKpPACKH, HAa0Op IUIOJIOB U
cemsiH, koJutekius «[Ipumepsl 3alIUTHBIX MPUCTOCOONEHUN Y JKUBOTHBIX», MOAENb «OCHOBHBIE
HATPaBIIEHUS IBOIIOLUNY, 00bEMHAs Moielbh «CTpOEHHE TOJOBHOT'O MO3Ta MTO3BOHOYHBIX .

buoreorpaduueckast kapra Mupa, KoJuieKius «@opMbl COXpaHHOCTH MCKOIAeMbIX KUBOTHBIX U
pactenmit», Mozaenp anmumkanus «llepekpéct Xxpomocom», BiaxHble mpenaparbl «Pa3Butue
HacekoMoro», «Pa3Butue JIArymku», MUKpoIpenapar

«Apo3odunay (Hopma, MyTaruu GOpMbI KPbUILEB U OKPACKH TEIIA).

Jlabopamopuvsie u npakmuueckue pabomui:
JIaGoparopnas pabota Ne 1. «CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHUIO».
Jlabopatopnass pabora Ne 2. «OmnmcaHme  TPUCIOCOOJICHHOCTH  OpraHM3Ma M eé

OTHOCHUTECIIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU Ha 3emJie
JloHay4HBI€ NIPEACTABICHUSA O 3apOXKACHUM KXU3HU. HaydHble THIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3emJsie: aOuoreHe3 W MaHCHEpMHUsA. XUMHUYECKasl 3BOTIOLUSA. AOMOTEHHBIN CHHTE3 OpPraHUYEeCKHX

BCIIECCTB M3 HCOPraHUYCCKUX. BKCHepI/IMeHTaHBHOe MMOATBCPKACHUC XHUMHYISCKOM 9BOJJIOIIHH.
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Hauanbneie sTansl 6nonornyeckoi 3omonuu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE IpOTOKICTKU. llepBbie knerkm u ux spomonus. dopmupoBanue

OCHOBHBIX I'DYIIII )KUBBIX OPIraHHU3MOB.
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PasButne xm3Hum Ha 3emne 1o d3pam U nepuonaM. Karapxeil.  Apxeiickas u
npotepo3oiickas 3psl. [lameo3olickas spa u €€ meproIbl: KEMOPUICKUMA, OPIOBUKCKUM, CHITYPUHUCKUH,
JICBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so030¥iicKas 3pa U €€ epHo/ibl: TPUACOBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHOBbI, HEOr€HOBBIN, AHTPOIIOTE€HOBBIH.
XapakTepucTuka KJIMMaTa ¥ TeOJIOTUYECKUX MIPOLIECCOB. OcHoBHBIE  3TaImbl
SBOJIIOIMH PACTUTEIHLHOTO U JKUBOTHOTO MUpa. ApoMOpd03bl Y paCTEHUN U )KMUBOTHBIX.

[TosiBnenue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHHe 5BOJOUMU. OCHOBHBIE CHCTEMATUYECKUE
TPYIIIBI OPTraHU3MOB.

DBONIOIUS YeloBeKa.  AHTPONOJIOTHA  Kak  Hayka.  Pa3BuTthe  mpelCTaBICHHM O
MIPOUCXOXKICHUN YeloBeKa. MeToabl u3ydeHusl aHTpororeHe3a. CXOACTBa M Pa3IUyus YeJIOBEKa U
KUBOTHBIX. CHCTEeMaTHYEeCKOEe MOJI0KEHUE YeI0OBeKa.

JBmxymue cuibl (hakTopsl) aHTponorenesa. HaciencTBeHHass ”3MEHUMBOCTh M €CTECTBEHHBIN
ot00p. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBIIEHUE OPYIUI TPY/1a,MBILLUIEHHUE, PEUb.

OcHOBHbIE CTa U ¥ BETBH 3BOJIOIUHU YEJIOBEKA: aBCTpalonuTeku, YenoBek ymensblil, Yenosek
npsiMoxosaii, YernoBek HeaHAepTanbckuii, YenoBek pazymHblii. Haxoaku HMCKOMAaeMbIX OCTaTKOB,
BpeMsl CYIIECTBOBaHUs, 00JIaCTh pacipoCcTpaHeHus, 00bEM rOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPY/IUS.

UYenoseueckne packl. OCHOBHBbIE OOJBIIME pAchl: €BpOINEOUAHAs (€Bpaswiickas), HeErpo-
aBCTpaJIOU IHAS (9KBaTOpHANIbHASA), MOHTOJIOMAHAS (a3maTcko-aMepHuKaHCKas). YepThl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENEH YeTOBEUeCKUX pac K YCIOBHSM CYIIecTBOBaHUSA. EIMHCTBO

yeroBedeckux pac. Kpurtuka pacusma.

Hemoncmpayuu:

Ilopmpemui: @. Penn, JI. Ilactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. [lapBus.

Tabauywv U cxemvl: «BO3HUKHOBEHUE ConHeuHoM CHUCTEMBI», «PazButne
OPraHU4YeCcKOro MHpPa», «PacTurtenbHas KJIETKaY, «KuBoTHas KJIETKa»,
«ITpokapuornueckas KJIETKa», «CoBpemeHHas CHCTEMa  OpPraHUYECKOTO MHpPa»,

«CpaBHEHHE aHATOMHUYECKUX YePT CTPOSHHSI YeJIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bIH»,
«OCHOBHBIE M€CTa MaJCOHTOJIOIMYECKUX HAaXOJIOK MPEJKOB COBPEMEHHOI'O YEJIOBEKa»,
«/IpeBHeiimne JIOU», «/IpeBHuE JIOU», «IlepBrIe COBPEMEHHBIE JIOU»,
«HenmoBeuecKkre pachl».

Obopyoosanue: mynsxu «IIpoucxoxaeHne yeaoBeka» (OI0CThI aBCTPAJIONUTEKa, MUTEKAaHTPOIIA,
HeaHjaepTajiblla, KpPOMaHbOHLA), CJENKH WIM HN300paXeHHUs KaMEHHBIX OpyIuil MepBOOBITHOIO
yeJoBeKa (KaMHU-YOMIEpHhl, pyouia, ckpebia), TeoXpOHOIOTHIecKast Tabuumna, KoJueKuus «Popmbl

COXPAaHHOCTH UCKOIMMACMBIX JKUBOTHLIX U paCTCHHﬁ>).
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Jlabopamopuvie u npakmuyueckue padomal:
IIpaktuyeckas pabGora Ne 1. «/3yyeHHEe HCKOMAEMBIX OCTAaTKOB PACTECHHH M )KUBOTHBIX

B KOJUICKIUAX).
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OKcKkypeusi «OBOJIONUS  OPraHUYEeCKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUHBIM WM

KpaeBeIUECKH My3eit).

Tema 3. OpranusMbl U OKpY:Kamolas cpeaa

DKOJIOTHMSl KaK HayKa. 3aJadd M pas3fAelibl SKOJIOTruU. MeTonbl 3KOJIOrMYeCKUX HCCIEI0BaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3/1yIlIHAs, IIOYBEHHAs,
BHYTPUOpraHU3MEHHas!.

Okonorudeckne (aktopel. Krnaccudukamus skomorndeckux  (akTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

Abuotnyeckue ¢GakTopbl: CBET, TeMIepaTypa, BiakHOCTb. Poronepuoausm. [lpucnocobienus
OpraHU3MOB K JIEUCTBUIO a0KoTHYeCKUX (hakTopoB. bruonornueckne puTMsl.

buotnueckue ¢akropsl. Bunpl 6MOTHYECKUX B3aMMOAEMCTBUI: KOHKYPEHLHS, XUIIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepauus, MyTyajau3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMCHCAITU3M, HEHTpanu3M. 3HaueHne OWOTHYECKUX  B3aUMOJCUCTBUH A
CYILIIECTBOBAHMS ~ OPTaHMU3MOBB NMPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHUE XapaKTEPUCTUKHU Nonysauu. OCHOBHBIE MOKA3aTEIU MOMYISLNN: YUCIEHHOCTD,
IUIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, PUPOCT, MUTpalus. JMHaMUKa YUCICHHOCTH MOMYJISILIUU 1

€€ peryssmnus.

Hemoncmpayuu:

Ilopmpemui: A. I'ym6onbat, K.®. Pynbe, O. I'ekkens.

Tabauyvr u cxemwvr: xapta «lIpupomubie 30HBI 3emin», «Cpeapl OOMTaHUS OPraHU3MOB),
«Dotonepuoauzmy», «llomynsuun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH HOMYJALUUA UHPY30pHH-

Tyenskn», «[lumesbie nenm».

Jlabopamopnsie u npakmuueckue pabomol:

JIaGoparopHas pabora Ne 3. «Mopdoaoruueckue 0COOEHHOCTH pacTeHui
U3 Pa3HBIX MECT OOMTAHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOBKOJIEYCa».

[TpakTuyeckas padota Ne 2. «Iloacy€r MIOTHOCTH MOMYJISIMNA pa3HBIX BUAOBPACTECHHID.

Tema 4. CoobuiecTBa M IKOJTOTHYECKHE CHCTEMbI

Coo0bmiecTBO opraHuzMoB — OuoreHo03. CTpyKTypbl OMOIIEHO3a: BHUJOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (rnuiienas). Buasl-nomunanTel. CBs3u B OHOLIEHO3E.

Dkojoruueckue cuctembl (dkocuctemsbl). [loHstTme 00 dkocucTeMe U OHOTEOIIEHO3E.
@OYHKIMOHATbHbIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLEHThl, KOHCYMEHTHI, peayleHTsl. Kpyrosopor

BEIIIECTB 1 MOTOK SHEPTUH B IKOCUCcTeME. Tpoduueckue (MUIIEBbIE) yPOBHUIKOCHCTEMBI.
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IPOIYKIUS. DKOJIOTUYECKUE MUPAMHIBL: TIPOIYKIIUH, YUCICHHOCTH, OnoMacchl. CBOWCTBA IKOCHCTEM:
YCTOMYUBOCTH, CAMOPETYJISALUS, pa3BuThe. CyKIECCHsI.

[IpuponHble SKOCHCTEMBI. DKOCHUCTEMBI 03€p H peK. OJKOcHCTeMa XBOWHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONIOTCHHBIC 9KOCHCTEMBI. ATPOIKOCUCTEMBI. YpOoskocHCTEMBI.
buonorndeckoe u X03sIiICTBEHHOE 3HAYCHHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopasznooOpaszue kak (akrop ycTOWYMBOCTH 3KocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B.W. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykTypa Omocdepsl. Kupoe
BeriecTBo U ero pynkmuu. OcobeHHOCTH OHOCheEphl Kak TII00aTbHOM SKOCUCTEMBI. J[nHAMUYecKoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoThsI BeliecTB 1 OMOr€OXMMHYECKHE IIUKIIBI DJIEMEHTOB (YIIepo/a, a30Ta).
3oHanbHOCTH OMOChepbl. OCHOBHBIC OMOMBI CYIITH.

UYenosedecTBo B Onocepe 3emin. AHTPONOreHHBIE W3MEHEHUsS B Omocdepe.
['moGaibHBIC KOIOTUYECKHUE TPOOIIEMBI.

CocymiectBoBaHue mnpupoasl U uenoBeuyecTBa. CoxpaHeHue Ouopa3HooOpa3usi Kak OCHOBA
ycroiunBoctd Onocdeprl. OCHOBA PAIMOHAIBHOTO YIPABJICHUS TPUPOIHBIMH pPECypcaMh W HX

HCIIOJB30BAaHUC. I[OCTI/I)KGHI/IH OHOJIOTHH U OoxXpaHa IIpUupOAbI.

Hemoncmpayuu:

Ilopmpemui: A JIx. Tencnu, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyer  u cxemwi:  «[lumeBble  memu», «buolEHO3:  cOCTaB U CTPYKTypay,
«IIpupognsie coobmiectBay, «llenn mnuTaHus», «IKONOrHMUEcKas MNUPAMUJIAN,
«buocdepa u yenosek», «IkocucTeEMa HIMPOKOIMCTBEHHOIO Jiecay, «IKOCHCTeMa XBOMHOTO Jecay,
«buoneHo3 Bomoémay, «ArpoueHos3», «lIpuMepHble aHTPONOrEHHBIE BO3JEHCTBUS Ha NPUPOLY»,
«BaxHelmme WCTOYHMKM 3arpsA3HEHUS BO3JyXa M TPYHTOBBIX BOa», «IlouBa — BakHeWmas
cocrapisitomas Ouocdeps», «Paktopbl Aerpaganuu nousy, «llapHukoBslil 3PdexT», «DaKTopbl
paMOaKTUBHOIO 3arpsi3HeHus Ouoceps», «OOmas crpykrypa Ouocheps», «PacmpocTpaneHue
KHU3HHU B OHocheper,
«O30HOBBIN 3KkpaH Ouocheprr», «Kpyrosopor yriepoga B Ouochepe», «KpyroBopor aszora B
IPUPOLIEN.

O6ODVZ[OB8.HI/ICI Mozelb-almIuKanus  «TUInJdHbIe GI/IOI_ICHOSBI», repGapI/Iﬁ

«PacTtutenpHbIe COO6H.[CCTB3.)), KOJITICKIINH <<BI/IOLIGHO3», ((BpCI[I/ITCJ'II/I Ba)KHEHIITNX
CEIbCKOX 03 CTBEHHBIX KYJIBTYpP», rep6apI/H/1 1 KOJUJICKIIUHU paCTeHI/Iﬁ 1 JXUBOTHBIX,IPUHAAJIC)KAITUE K

pa3HbIM JKOJIOTMYECKMM TrpynmnaM oOJHOro Buaa, KpacHas xkuHura Poccuiickoit ®Penepanuu.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOTUHA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHMUAA

Cormacho ®I'OC COO ycranaBnuBarOTCsI TpeOOBaHMSA K  pe3yJbTaTaM  OCBOCHUS
00YyYaloUIMMHUCS TIPOTpaMM CpETHEro o0mero oOpa3oBaHMSA: JMYHOCTHBIM, METANPEJIMETHBIM H

MMPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUsA IpeaMera «buonorus» BbIIEIEHBI
CJIEIYIOIINE COCTAaBJISIOLINE: OCO3HAHHE OOYYarOIIMMUCSA POCCHICKOM Tpa)kIaHCKONH HACHTUYHOCTH
— TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOATEIbHOCTH U CaMOOIPEACIICHUIO, HATMYME MOTUBALUU K
00y4eHHI0 OMOJIOTHH, LIEJICHAIIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEXKJEHUH JUYHOCTH Ha OCHOBE
KJIFOUYEBBIX LICHHOCTEH U MCTOPUYECKUX  Tpagului pa3BuUTHUSA OMOJIOTUYECKOT0 3HaHUA,
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMHU CUCTEME OMOJIOTHYECKOro oO0pa3oBaHUs, HaIHYUE
HKOJIOTMYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTU CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUs ImpeaMmera «buUOJOrus»  JIOCTUTAlOTCAB  €IMHCTBE
yueOHOU 51 BOCIIUTATEIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPaJAULMOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMHA, HCTOPUYECKMMHM M JIyXOBHO- HPAaBCTBEHHBIMU ILIEHHOCTSIMM,
OPUHATBIMH B OOINECTBE TNpPaBWIAMH W HOPMaMH IMOBEJIEHHS UM CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHUs, CaMOBOCIHTAHMS M CaMOpa3BUTHUSA, Pa3BUTHS BHYTPEHHEH IO3ULMM JIMYHOCTH,
[IaTPUOTU3MA, YBAKECHHS K 3aKOHY M IIPAaBONOPAJKY, YEIOBEKY TpyJda M CTaplIeMy IMOKOJICHHUIO,
B3aMMHOTO YBaXXEHMs, OEpEeKHOr0 OTHOUIEHHS K KyJIbTYpHOMY HAaCIEIUI0O U  TPagulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpupoIe U OKPYKaroLIEN cpere.

JINYHOCTHBIE pe3yNbTaThl OCBOEHMs YydeOHoro mnpeamera «buosorus» IOMKHBI OTpaXkaTb
FOTOBHOCTh W CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALWH, MO3UTUBHBIX BHYTPEHHHX YOEXJIEHUH,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBAa, PACIIMPEHUE >KU3HEHHOTO
OIBITa U OIBITA JEATEIBHOCTH B IIPOLIECCE PEANM3alUUd OCHOBHBIX HAIIPaBICHUN BOCIUTATEIbHOU

ACATCIIBHOCTH, B TOM YHUCJIC B HaCTH:

1) rpaxaanckoro BOCHHTAHHUS:

c(OPMHPOBAHHOCTh ~ TPAKAAHCKOH  MO3MIMM  oOydaromerocs  Kak aKTHBHOTO W
OTBETCTBEHHOTO UJIeHa POCCHIICKOTO 06IIeCTBa;

OCO3HAHHUEC CBOHX KOHCTI/ITyHI/IOHHI)IX HpaB nu O6$I33HHOCTGI>’I, yBa)KeHI/Ie 3aKOHaA H

MIPaBOIOPSJIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESITENbHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATEIbHBIX 3314, BBITIOJTHECHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENeNsATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBICHUSM COBPEMEHHOM
YKU3HU U OOBSICHATH €€

YMEHHE YYMUTHIBATh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aHMMOJCHCTBHS
JIOJIEH € Pa3HbIMU YOEKIECHUSIMHU, KYJIbTYPHBIMU LIEGHHOCTSIMU U COIIMATILHBIM MOJI0KEHHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B TIPOLIECCE COBMECTHOTO  BBINOJHEHUS  YYCOHBIX,
MO3HABATENIbHBIX U HCCIEN0OBATENbCKUX 33/1a4, YBAKUTEILHOTO OTHONICHUS K MHEHHIO ONIOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOU AEATEIbHOCTH;

2) maTpHOTHYECKOro BOCHUTAHMUS:

c(OPMUPOBAHHOCTh POCCHUUCKON TPKIAHCKOW HWIACHTHYHOCTH, IMATPHOTHU3MA, YBaXKCHHUS K
CBOEMY HApoAy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes PoauHON, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM fA3BIK U KyJIbTYpPY, IPOILIOE U HACTOSIIEE MHOIOHAIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACJIEIUI0O U TNaMSITHUKAM MPUPOIbI, JTOCTHKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OWOIOTHUH,
NOHMMAHHUS 3HaYeHHsI OMOJIOTUU B [TO3HAHUM 3aKOHOB IPUPOJIbL, B )KU3HU YEJIIOBEKA U COBPEMEHHOIO
00I11eCTBa;

uzelHas yoexJIEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a

ero cyan0y;

3) AyX0BHO-HPABCTBEHHOr0 BOCHUTAHMS:
OCO3HaHHE JYXOBHBIX IIEHHOCTEM pOCCHIMCKOro Hapoja; c(HOopMHUpPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHMSA, STUYCCKOI'O MOBEACHMA,
CIOCOOHOCTh OIICHMBATh CHUTYallMI0 M NPUHMMATh OCO3HAHHBIE DPELICHUS, OPUEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
OCO3HAaHME JIMYHOIO BKJIAJa B IOCTPOCHHUE YCTOMYMBOIO OyAYILEro; OTBETCTBEHHOE OTHOIIEHUE
K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHSA LEHHOCTEH CEMEHHOW JKU3HM B COOTBETCTBMM C TPAOULIMAMH HapoOI0B

Poccuu;

4) acTeTHyuecKoro BOCIHTAHMS:
DCTETHYECKOE OTHOLIEHME K MHpY, BKIKOYas O3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CHOPTA, TPY/a, OOLIECTBEHHBIX OTHOIEHHIA;

ITOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS KUBON IPUPOABI U €€ EHHOCTH;
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(pu3uyecKkoro BoCIUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H IMOIHOHAJIBLHOIO
Os1aromosyqusi:

NOHUMAHUE U peaju3alus 3J0pOBOro M 0Oe3omacHoro obpasa KHU3HU (3J0pOBOE IHMTaHMUE,
COOJIIOJIEeHNE TUTMEHUYECKUX MpaBWJI W HOpM, cOAJIaHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXa,
peryisipHas (hu3nyecKkas akTUBHOCTh), O€pEkKHOI0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXMYECKOMY 3/10POBBIO;

MOHMMaHHE LEHHOCTH MPAaBUJ MHIUBUAYAJIHHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUS B
CUTYallUsX, YIPOKAIOIIMUX 3/JOPOBBIO U JKU3HU JIIOJCH;

OCO3HaHME IIOCIEACTBUM M HENPUATUS BpEIHBIX MPUBBIYEK (YHOTpeOJIEHUS alKoroJs,

HapKOTHUKOB, KYpPEHHUs);

5) Tpynosoro BocnuTanus:
TOTOBHOCTB K TPY/y, OCO3HaHKE IEHHOCTH MacTEePCTBa, TPYI0IO0HE;

TFOTOBHOCTh K aKTUBHOW [JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAJIBHOW HAIPABICHHOCTH,
CHOCOOHOCTh MHULMUPOBATD, INIAHUPOBATH U CAMOCTOSITEIBHO BBIITOJIHATH TAKYIO 1€ TEIbHOCTD;

UHTEpPEC K pa3nyHbIM cepaM NpoPecCHOHATbHON JAEATEIbHOCTH, YMEHHE COBEpPILIATh
0CO3HaHHBII BBIOOP OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHbIE MJIaHbI;

TOTOBHOCTB M CITOCOOHOCTH K O6pa3OBaHI/II-O n CaMOO6paSOBaHI/IIO Ha IPOTSHKCHHUU BceH KHN3HHU,

6) 3Ko0rHUEcKOro BOCIUTAHUS:

AKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MpPHpPOJAE KaK HCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBILLIEHUE YPOBHS SKOJOTHUYECKON KYIbTYpPbI: IPUOOPETEHUE OTBITAINIAHUPOBAHUS [TOCTYIIKOB
Y OLICHKH UX BO3MOXKHBIX IIOCJICICTBHN JUIsl OKPYXKAIOIIEH CPEMbL;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOrMYECKUX MpoOieM U MyTel ux pereHus;

CIOCOOHOCTh MCHOJBb30BATh NMPHOOpETaeMble MPU U3YYEHUH OMOJOTMH 3HAHUS U YMEHHUS MpHU
pemieHny MpoOseM, CBSI3aHHBIX C palMOHAIBHBIM HPHUPOIONOIb30BaHUEM (COOMIOACHHUE TPaBUIT
MIOBEJICHUSI B IIPUPOJIE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHs B DKOCHCTEMAaX, OXpaHy BHUJOB,
sKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEHCTBHUM, NMPUHOCAIIMX Bpel OKpYXKarolled IMPUPOLHON cpene, YMEHHE
MIPOrHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTUYECKUE MOCIEACTBUS NPEINPUHUMAEMbIX NEHCTBUI U
IIpe10TBpalaTh UX;

HaJIM4YUE€ Pa3BUTOIO OKOJOTMYECKOIO  MBINUIEHUS, OSKOJOTMYECKOHW KYJIbTYpBl, OIBITA
JEATENIBHOCTH 3KOJIOTUYECKON HAaIPAaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCANMHU B TO3HABATENIBHOM,
KOMMYHUKaTUBHOM W  COLMAJIBHOM  IPaKkTUKE, TOTOBHOCTH K YYacCTHIO B IPAKTUYECKOH

JCATCIIBHOCTH 9KOJIOTHYECKON HAIPaBJIICHHOCTH,
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7) HeHHOCTH HAYYHOI'0 HO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU U OOILECTBEHHOH MPaKTHKH, OCHOBAHHOI'O Ha JUaJIore KyJIbTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILLIECHCTBOBAHHUE S3bIKOBOM M YHMTATEJIbCKOM KyJNbTYyphl KaK CpeICTBa B3aMMOJAEHCTBHS
MEXy JIIOAbMU U TIO3HAHUS MHPA;

MOHUMaHUE CrenupuK OWOJOTMHM KaK HayKd, OCO3HaHusi e€ ponmd B (OPMHPOBAHUH
pPALlMOHATIBHOIO  HAYYHOTO  MBIIUIEHUS, CO3JlaHUH LIEJIOCTHOTO npeAcTaBiIeHus 00
OKpY’KalollleM MHUpe KaK O €IMHCTBE IPHUPOJbI, YEIOBEKa M OOLIECTBAa, B IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN U pEeIIeHNH IPOOJIEM COXPaHEHUsI IPUPOJHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUISI COBPEMEHHON HMBUIIM3ALNU: 00eCreueHs] HOBOTO
YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/aHUE NEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pemaTh
pecypcHble MpoOJieMbl Pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKa IyTedl BBIXOAA U3 TIJI00AJIBHBIX
9KOJIOTUYECKUX MpobieM U obecreueHus nepexoja K YCTOWYMBOMY pa3BUTHIO, pallMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOJIHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TIOTYYEHUH OHMOJOTHMYECKMX 3HAHMKA B MENAX MOBBIIMICHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYyHOH TIpPaMOTHOCTH, KaK COCTaBHOMH 4acTu ()yHKIMOHAJIbHOU
IPaMOTHOCTH 00y4Jaromuxcs, GopMUpyeMol IPU N3y4EHUHONOJIOTHH;

MIOHMMaHHE CYLIHOCTH METOJIOB II03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,CIIOCOOHOCTH
MCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS JUIsl aHajdu3a U OOBSICHEHMs SBIIEHUN OKPYXaloIIero Mupa u
OPOUCXOJAIIMX B HEM M3MEHEHUIl, yMeHHe JeaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE
Hay4YHbIX (AaKTOB M MMEIONIMXCS JaHHBIXC LEJbIO MOJYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTB CaMOCTOSITEIBHO UCIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS Ul PELICHUs IpoOIeM B
peaTbHBIX KU3HEHHBIX CHUTYaIUsX;

OCO3HaHME IIEHHOCTH HAy4YHOH JesATEeIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO H
UCCIIEI0BATEIbCKYIO eI TEIbHOCTh HHANBHUIYyaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U caMOOOPa30BaHMIO, K aKTUBHOMY

MOJIYYCHHIO HOBBIX 3HaHWH M0 OMOJIOTHH B COOTBETCTBHU C KU3HEHHBIMHA HOTpe6HOCT$[MI/I.

METAINPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHHUs y4yeOHOro mpenMera «buoOrus» BKIIOYAIOT:
3HaYMMble Ui (QOPMHUPOBaHMS  MHUPOBO33PEHUS  OOYyYalOIUXCAd  MEXKIUCHUIIMHAPHbIE
(MeXnpenMeTHbIe) OOlleHayYHbIe MOHATHUS, OTpa)Karollhe IEeOCTHOCTh HAayYHOW KapTHUHBI MUpa U
cnenuuKy METOI0B [TO3HAHUS, UCTIOIb3YEMbIXB €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPTHUs, SBJICHHE,

mnpomnecc, CuCTeMa, Hay‘-IHLIﬁ (I)aKT, MPpUHIHUII, TUIIOTE3a, 3aKOHOMCPHOCTD, 3dKOH, TCOPUA,
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HaOJroleHne, W3MEpeHHe, OKCHePUMEHT W JpYyrux), YyHUBEpCalbHble Y4eOHBbIE JEUCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIE,  pEryJsITHBHbIE), oOecrneuuBaronme (OpMUPOBAHUE
(GyHKIIMOHAIBHOW TpPaMOTHOCTH M COLMAJIBHOM KOMIIETEHLHH OOYYarolMXCs, CIIOCOOHOCTh
00y4aroluXcsl MCIOIb30BaTh OCBOCHHBIE MEXKJIUCUUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUS MU

YHUBEpCaJIbHbIE YUeOHbIC ACHCTBHS B TO3HABATEIHHON M COLIMATIBHOMN MPaKTHKE.

Ilo3HaBaTe/IbHbIe YHUBEpPCAJIbHbIe Y4eOHbIe JeiiCTBUS
Ba3oBble Jornueckue neiicTBus:

CaMoCTOSITeNIbHO  (OPMYITUPOBATh U aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTth €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHWUN TPHUEMBI JIOTHYECKOTO MBINUICHHS (aHaiM3a, CHUHTE3a,
CpaBHEHUS, KiacCUpUKAIMKA, 000OIICHHS ), PACKPBIBATH CMBICI OMOJOTHYECKUX TOHATHH (BBIACIATh HX
XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU OHATUIMH);

OTIpEACTIATh LENU ACSITeNbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH UX JOCTHUKEHHS, COOTHOCUTh
pE3yNbTaThl ACSITENLHOCTH C TIOCTABJICHHBIMU IIEJISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKUE TTOHATHSI 1J1s1 OOBSICHEHUS (PAKTOB U SIBIICHUH KHUBOUIIPUPOIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHAYKTUBHBIC, NCIyKTHBHBIC, MO AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBATH BBIBOJABI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CpPEACTBA JUISl TPEACTABICHUS CYIICCTBCHHBIX CBSI3eH W
OTHOIIIEHUNA B HW3y4Yae€MbIX OHOJOTUYECKHX OOBEKTaX, a TakKe MPOTUBOPEUU pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHGOPMAIIMOHHBIX UCTOYHUKAX;

paspabarhiBaTh IJaH pEHICHHUsS MPOOJEeMBI ¢ Y4€TOM aHajin3a HMEIOIIMXCS MaTepUaIbHBIX U
HEMaTePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBEI B JEATCILHOCTH, OIEHUBATh COOTBETCTBHE PE3yJbTATOB IICIISM,
OIICHUBATh PUCKHU TIOCTEACTBUIA NESTENBHOCTH,

KOOPJIUHUPOBATh W  BBINONHATH pabOTy B  YCIOBHUSIX pEAITbHOTO, BUPTYAIbHOTO H
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS,

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUC ITPHU PCIICHUHA )KU3HCHHBIX HpO6HCM.

Bba3oBblie HcaJIeaA0BaTe/JIbCKHE IleﬁCTBHﬂ:

BJIaJACTh HaBbIKaMH y‘-IC6H0-HCCJ'IC,Z[OB3TCJILCKOfI n HpOCKTHOI\/'I ACATCIBHOCTH, HaBbIKaMH
pa3pcuiCHusd HpO6HCM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY MCTOHOB
pPEeHICHUA NPAaKTHUYCCKUX 3a/Ja4, IPUMCHCHHUIO PAa3JIMYHbIX ME€TOJO0B IMO3HAHUA,

HCIIOJIB30BAaTh PAa3JIMYHBIC BHUJAbI JCATCIBHOCTU II0 IIOJIYYCHHIO HOBOI'O 3HAHUA, €TI0

MHTEPIIPETALINN, npeoOpa30BaHUIO U IIPUMEHEHHIO B y4eOHBIX CUTYalHsX.
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CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33]Ja4l B 00pa30BaTEIbHOM AEATEIbHOCTUH KU3HEHHBIX
CUTyalUsX;

BBISIBJIATh IIPUUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIU3UPOBATh 3a]ady, BbIJBUIaTh THUIOTE3Y €€
pelIeHUs, HaXOAUTh apryMEHThl IS JIOKAa3aTelIbCTBA CBOMX YTBEPIXKICHUH, 33/1aBaTh IIapaMeTpbl U
KPUTEPUU PEILCHHUS;

AQHAJIM3UPOBATh IOJIYUYEHHBIE B XOJ/I€ PELUEHUS 3aa4M Pe3yJbTaTbl, KpUTUYECKH OLEHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

JaBaTh OLIGHKY HOBBIM CHTYyallUsIM, OIICHMBATh NPUOOPETEHHBINH OMBIT, OCYIIECTBIATH

IeJICHANPABICHHBIN MOMCK IIEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUS
B MpOeCCHOHANBHYIO CPELY;

YMEThb  MEPEHOCUTH 3HaHUSI B IO3HABATEIbHYIO U TNPAKTHYECKYIO obnactu
JKU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJEH, IPEIaraTh OPUrHHAIbHbIE TOIX0/IbI U PEIIEHNUS, CTABUTHIIPOOIEMBI U

3aa4y, JOIMYyCKAroIHe AJIbTCPHATUBHBIC PCIICHUA.

PabGora c undopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OpMAIHH (TEKCTe y4eOHOTo OCOOus, HayYHO-
HOMYJISIPHOM JIuTepaType, OMOJOrMUECKUX CIOBapsAX M CIIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHaIn3upoBaTh UH(OPMAIUIO Pa3IMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh HHENTPOTUBOPEUNBOCTD;

(dbopMynrpoBaTh 3ampochl W MPUMEHSTh pa3IUYHbIE METOAbl MpPH TOUCKE U OTOOpe
Ouosiornueckoi nHPpopMaIuu, HeOOXOIUMOM /IJIsi BEITIOJIHEHHS yUeOHBIX 33/1a4;

npuoOpeTaTh  OMBIT  HCIHOJb30BAHUSA  HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEPUICHCTBOBATH KYJbTYPY aKTUBHOI'O MCIIOJIB30BAaHUS PA3JIMYHBIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (POPMY MpEACTaBICHUS OMOIOTHYECKON MH(POpMauu
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTO€);

UCMOJb30BaTh HAy4yHBIM S3bIK B KauyecTBE CpeACTBa MNpu paboTe ¢ OHOJIOrMYECKOU
uH(popMallMel: NPUMEHSATh XUMHUYECKHe, (U3NYEeCKHe M MaTeMaTUYecKue 3HAKU M CHUMBOJIBI,
bopMyiibl, aO0OpeBUaTypy, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPeoOpa30BhIBATb3HAKOBO-CUMBOJIHNYECKHE
CpEICTBA HAIJISIAHOCTH;

BJIa/IETh HABBIKAMU pACIO3HaBaHUS U 3alIUThl MH(pOpMalnu, HHGOPMAIMOHHON 0e30MacHOCTH

JINYHOCTH.
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YUHUTBIBATh UHTEPECHI U COTIIACOBAHHOCTD MO3UIUI APYTUX YUYACTHUKOB JMATIOTA WU JTUCKYCCUN);
pacrno3HaBaTh HeBepOalibHbIE CpeicTBa OOLICHHS, MOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
MPEIINOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHTYallMi, yMETh CMSTYaTh KOH(JIUKTHI U BECTH
MIEPETOBOPBHI;
BJIQ/IETh PA3NIUYHBIMU CIIOCOOAMM OOIICHHSI M B3aUMOJACHUCTBUS, IOHUMATh HAMEPEHUs JIPYrHX
JIOJei, TMpOSBIATH YBAKUTEIbHOE OTHOIIEHHE K CcoOeceHMKY U B KOPPEKTHOH Qopme
dbopMynTUpOBaTh CBOM BO3PAKEHUS;

pa3BépHYTO W JIOTUYHO U3J1araTb CBOIO TOYKY 3pCHUS C UCITIOJIb30BAHUCM SA3BIKOBBIXCPCACTB.

CoBMecTHasl 1eATEIbHOCTD:

MIOHMMATh U UCIIOIB30BAThH MPEUMYILECTBA KOMAHTHON U MHIUBUAYAIbHON pabOTHINIPU PELICHUN
Ounosornyeckoil TpoOJIeMbl, OOOCHOBHIBATH HEOOXOJMMOCTh TNPUMEHEHHUS TPYMIIOBBIX (opM
B3aMMOJIEHCTBYS IPU PELICHUH Y4eOHOH 3a1auu;

BBIOMPAaTh TEMATHKy M METOJIbl COBMECTHBIX JACUCTBUH C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)KJ10TO 4iI€Ha KOJIEKTHBA,

IIPUHUMATh LEJI COBMECTHOM JeSIT€IbHOCTH, OPraHU30BbIBaTh U KOOPJUHHUPOBATH JEHCTBUS 110
e JIOCTM)KEHHUIO: COCTaBJIAThH IUIAH JEWCTBHM, pacrpelnenirbh pojau ¢ y4éTOM MHEHHMH Y4YacTHHKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI;

OLICHHMBATh KayeCTBO CBOETO BKJIAJA M KaXJOr0 y4yaCTHHMKAa KOMaHJbl B OOLIMI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WAEH C TNO3ULUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEJEHUE B PA3IUYHBIX CUTyalMsIX, IPOSBIATH

TBOPYECTBO U B006pa)KeHI/Ie, OBITh HMHHUIUATHUBHBIM.

PeryasiTuBHble yHHUBepcajbHbIe y4eOHbIe [1eiicTBUA
Camoopranusauus:

HUCII0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS JIs1 BBISAIBJICHUA np06neM N UX PCHICHUAB ) KU3HCHHBIX
U y4eOHBIX CUTYaLIUAX;

BI)I6I/IpaTB Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN IEJICBBIEC W CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUSAX M TMOCTYNKax IO OTHOIICHWIO K JKMBOW TMPHUPOJE, CBOEMY 3J0POBBIO U 3I0OPOBBIO
OKPYKAFOIIHX;

CaMOCTOATCIIBHO OCYIIECTBJIATH IMO3HABATCIIBHYIO ACATCIIBHOCTD, BBISABJIATH HpO6J’IeMI)I, CTaBUTH
1 GopMyIUpoBaTh COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHOM JEATEIHHOCTH U JKU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIFHO COCTaBIIATh TUIAH pEIICHHS MPOoOJIeMbl € YYETOM HMMEIOIIUXCS PECypCoB,

COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHU;
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CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLEHHBAThH
COOTBETCTBUE PE3yJIbTATOB LIEJISM;

BJIAJIeTh HABBIKAMH II03HABATENIbHOW peQIEeKCUM KaK OCO3HAHMs COBEpLIAeMbIX IEHCTBUH U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBaHMMH, MCIIOJIB30BaTh NMPUEMBI peQuIeKCUu s
OLICHKH CHUTYalllH, BHIOOpA BEPHOT'O PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 MX CHI)KEHUIO; IPUHUMATh

MOTHBBI 1 APIr'yYMEHTBI APYTHUX IIPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH.

IIpunsiTue cedst u Apyrux:
MIPUHUMATD ceOsl, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTBI IPYTHX MIPU aHATIN3E PEe3YyIbTaTOB AEATEIbHOCTHU;IPU3HABATh
CBOE MPaBO U MPABO JAPYTUX HA OLIUOKU;

Ppa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C IO3HMIHU JPYTroro 4Cji0BCKa.

INPEAMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonormm Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuguyueckue A yueOHoro npeamera «buonorusy HaydyHble 3HaHUS,  YMEHUS U
CIOCOObI  JeWCTBHH MO OCBOCHHUIO, MHTEPIIPETAlliU U NpeoOpa30oBaHUI0 3HAHUH, BHIbI
ACATCIIBHOCTH 110 IMOJYYCHUIO HOBOI'O 3HAHHA W IMPUMCHCHUIO 3HAaHUUA B Pa3JINYHBIX y‘~I€6HI)IX
CUTyalusiaX, a TAaKXKC B PCAJIbHBIX XM3HCHHBLIX CHUTyalUAX, CBA3AHHBIX C ouosorueii. B nmporpamme

MNPEAMCETHBIC PE3YJIbTAThI IIPEACTABJICHBI 110 I'OJaM 06y‘IeHI/IH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeamera «bruomorus» B 10 kiaacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECTE€ W pOJIM OHOJOIMH B CUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HAayK, B (DOPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33pPEHHS, O BKJIA/€ POCCUNCKHUX U 3apyOexHBIX y4EHBIX- OMOJIOrOB B  pa3BUTHE
O6uonornu, (QYHKIMOHAIBHOM TI'PaMOTHOCTH YEJIOBEKa ISl PELICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBAaTh COJIEpKaHUE OMOJOTMYECKHMX TEPMUHOB M TOHSATHHA: >KU3HB, KIIETKa,
OpraHu3M, MeTadoiau3M (OOMEH BELIECTB M IPEeBpaleHHE SHEPruu), roMeocTas (CaMoperysisius),
YPOBHEBAasi OPTaHMU3AINsS KHUBBIX CUCTEM, CAMOBOCIIPOM3BECHHE (PEMPOAYKIIHS), HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3Jlaratb OWOJOTMYECKHWe Teopuu (KIETOYHas, XPOMOCOMHAs, MYTallMOHHas,

LEHTpajbHas J0rMa MOJEKyJIsIpHOi Oumosorun), 3axousl (I'. Mennens,
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T. Moprana, H.J. BaBunoBa) u yueHus (0 HeHTpax MHOTo0Opasusi U MPOUCXOXKICHUS KYJIbTYPHBIX
pacrennii H.M. BaBwioBa), onpenenars IpaHHIBl MX HPUMEHMMOCTH K XKHBBIM CHCTEMaM;

YMEHUE BIAJETh METOJAMU HAy4YHOTO TII03HAHUS B OWOJOTMM: HAOJIIOJCHHEH ONHUCAHHE
KHUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUM, OpraHU3alMsl U MpOBeJIeHHE OMOIOTNYECKOT0 SKCIIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bI, BBHISIBJICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE
IIOJIyUEHHBIX PpE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IIOHATUH, TEOpPUH U 3aKOHOB, YMEHHE
JieNlaTh BBIBOJIbI HA OCHOBAHUM MOJIyUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHbIE IIPU3HAKM BHUPYCOB, KIETOK IPOKAPHUOTH 3YKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEUIECTB M
NPEBpAICHHS YPHEPTUHU B KJIETKE, (OTOCHHTE3a, IIIACTUYECKOIO0 M JHEPreTHYeckoro  oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIJIOAOTBOPEHUS, PAa3MHOXKEHUS, UHIUBUAYAILHOIO Pa3BUTHA
opraHu3ma (OHTOTCHE3);

YMEHHE TPUMEHATH TMOJXYYECHHBIC 3HAHHS Ui OOBSICHEHHS OHOJOTMYECKHX IPOIECCOB U
SIBIICHUM, JJIsl TIPUHATUS TMPAKTHUYECKUX PEUICHWH B IMOBCETHEBHOW JKM3HU C IIETBI0 O0OECIeYeHUs
0€30I1aCHOCTH CBOETO 3/I0POBbSI U 3[I0POBbsl OKPYKAIOIIMX JIFOEH, COOJIIOJJEHUsT HOPM T'PaMOTHOTO
IOBEJICHUS. B OKpY)Kalolled MpUpOJHON cpeae, NOHMMaHHE HEOO0XOAUMOCTH HCIIOJIb30BaHMS
JOCTUKEHUI COBPEMEHHON OMOJIOTMH U OMOTEXHOIOTHH 1711 palliOHAILHOTO IPUPOAOII0JIb30BAHNUS;

YMEHHE pelllaTh 3JIEMEHTapHble FeHETUYECKUE 3a7jaul Ha MOHO- U JUTHOPUAHOE CKPELMBaHUE,
CLIETIJICHHOE HACJEIOBAHUE, COCTABIATh CXEMbl MOHOTMOPUIHOIO CKPEUIMBAHUA JJI IpeicKa3aHUs
HaCJIEOBAHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHSTH JIa0OpaTOPHBIE U MPaKTUYECKHE pabOThl, COONIOAATH MpaBuiia pH paboTe ¢
y4eOHBIM U Jab0paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLIEHWBAaTh M HHTEPHPETUPOBaTh HH(POPMAIHIO OHOJIOTHMYECKOTO
coJiepKaHusl, BKIIOYAIOLIYIO [ICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOUHUKOB (CpPeICTBA MacCOBOM
MH(pOpMallii, HayYHO-TIONYJISIPHbIE MaTepHallbl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEOBaHUM B
O1oJ0ruM, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHs, 0600111asi OMOTOrMYECKYIO

I/IHq)OpMaI_II/IIO N3 HECKOJIBKHUX HCTOYHUKOB, 'PaAMOTHO HCIIOJIb30BATh TMOHSATUUHBIN arrapar OMOJIOTHH.

[IpenmeTrHple  pe3ynbTaThl  OCBOEHHMs  yuyeOHoro mpenmera «buonorus» B 11 kiacce
JOJIKHBI OTpaXXaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MeECTE€ W pOJM OHOJIOTMHM B CHUCTEME HAayYHOTO 3HAHMS
€CTeCTBEHHBIX HAyK, B ()OPMUPOBAHMUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOH KapTHHBI MHpa H
HaYYHOTO MHPOBO33PEHUS, O BKJIA/J€ POCCHMCKUX U 3apyOeXHbIX YUYEHBIX- OMOJIOTOB B  pa3BUTHE

6I/IOJ'IOFI/II/I, q)yHKHHOHaHBHOfI TpaMOTHOCTH  YCJIOBCKA IJIA PCIICHUA )KU3HCHHBIX 3a1a4;
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YMEHHUE DPACKPBIBATh COJEp)KaHHE OMOJOTHYECKUX TEPMHHOB W TOHSTUN: BHJ, MOMYJISAIHA,
reHo(OH/]], IBOJIOLMS, ABMKYLIUE CUIbI ((aKTOPbl) 3BOJIIOLUH, MPHUCIOCOOIEHHOCTh OPraHU3MOB,
BUJ000pa30BaHUE, HKOJIOTHYECKUE (AKTOPbl, IKOCUCTEMA, MPOIYLEHThI, KOHCYMEHTbI, PEIyLIEHTHI,
[[ENU MUTAHUS, YKOJIOTHYEeCKas mupaMua, Ouoreomnenos, onocdepa;

YMEHHUE M3JNIaraTh OMOJIOTHYECKUE TeopHH (IBOMONMOHHAA Teopus Y. JlapBuHa, cHHTeTHYECKas
TEOpHsI HBOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apozslieBorocxoacrsa K.M. Bbapa, depenoBanus
IJIaBHBIX HampaBiieHnd W nyred o»Bomonun A.H. CeseproBa, ydyeHuss o Owuochepe B.H.
Bepnaackoro), onpeaensiTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHHUE BIAQJE€Th METOJaMH HAY4YHOTO TII0O3HAHWS B OHOJOTHH: HAOJIOJCHHEH ONHCAHHE
KHUBBIX CHUCTEM, IIPOLIECCOB U SBJICHHM, OpraHU3alMsl U MpOBeJeHHE OMOJIOTNYECKOT0 SKCIIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBIIBICHUE 3aBUCUMOCTH MEXAY HCCIEelyeMbIMH BEIMYMHAMH, OOBsCHEHNE
MOJYYCHHBIX PE3yJbTATOB, HCIIONB30BAHHBIX HAYYHBIX TIOHSATHHA, TEOpPUH M 3aKOHOB, YMCEHHE
JieNiaTh BBIBOJIBI HA OCHOBAHUH TTOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENATh CYIIECTBEHHbIC NPU3HAKUA CTPOCHHS OWOJIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJISALUH, MTPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOI€OL[€HO30B M 3KOCHCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACJIEACTBEHHOW  M3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHUJ000pa30BaHMI,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHUCTBUS SKOJIOIMYECKHX (PAKTOPOB HAa OpraHU3Mbl, MEpeHoca
BEIIECTB M IOTOKA JHEPIMH B DIKOCHUCTEMAaxX, AHTPOIMOTCHHBIX WM3MEHEHHH B IKOCHUCTEMax CBOCH
MECTHOCTH, KPyrOBOPOTa BELECTB HOMOr€OXUMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHUE MPHUMEHATh IOJy4YEeHHbIE 3HaHMUA I OOBACHEHHsS OHOJIOIMYECKHX IPOLECCOB U
SIBIICHUM, JJISl TIPUHATHS TMPAKTHYECKUX PEHICHWH B IMOBCETHEBHON JKU3HU C LENBI0 00eCreueHHs
0€30MacHOCTH CBOETO 37J0POBbSI M 3JI0POBbsSI OKPYKAIOLIUX JIFOJEH, COOMOIEHUSI HOPM T'PaMOTHOTO
NOBEJICHUS B OKpYKaloUled MpUPOJHOM cpejle, MOHMMaHME HEOOXOIUMOCTH HCHOJIb30BAHUS
JOCTH)KEHUH COBPEMEHHOM OMOJIOTHH AIAPALMOHATIBHOTO IPUPOJIOTIONIb30BaAHMS;

YMEHHE pellaTh IEeMEHTapHbIe OMOJIOrMUecKHUe 3a/1auk, COCTABISATh CXEMbI IIEPEHOCA BEILIECTB
Y DHEPIUH B SKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHE BBINOIHSTH JIaOOpaTOPHBIE U MPaKTUYECKUE pabOThI, COOII0IATh MpaBuiIa Mpu padore ¢
y4eOHBIM U J1a00paTOpHBIM 000pPYIOBAHUEM;

YMEHHE KPUTUYECKH OLIEHWBAaTh M HHTEPHPETHUPOBaTh HH(POPMAIHIO OHOJOTHYECKOTO
COJIepKaHus, BKIIOYAOIIYIO [ICEBAOHAYYHbIC 3HAHUA U3 Pa3IMYHBIX UCTOUHUKOB (CpelICTBa MaCCOBON
uH(pOpMalliK, Hay4YHO-TIOMYJISIPHbIE MaTepuaibl), paccMaTpuBaTh TJ00albHBIE HSKOJIOTMYECKHE
po0JIeMbl COBPEMEHHOCTH, POPMHUPOBATHIIO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHs, 060011asi GMOIOrMYECKYIO

I/IH(I)OpMaI_II/IIO N3 HCCKOJIbBKHUX HCTOYHUKOB, 'PAMOTHO HCIIOJIb30BATh MOHATUMHBIN arrmapar OHOJIOTHH.
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10 KJIACC
Ne Hauveroanne KomunuecTBo OcHOBHBIE BUJIBI ICATEILHOCTH
- A3J1CIIOB 1 TeM [IporpamMHOEe conepxanue ARLA
/1 pasit 4acoB 00yJaroIHMXCst
y4eOHOTro peameTa
Tema 1. Buosiorusi Kak HayKa
1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u OMOIOTUUC PackpriBath cosep:kaHue TEPMUHOB U OHSTH:
HayK 00IIECTBEHHBIMU, TEXHUUECKUMHU U APYTUMU Hay4yHOE MUPOBO33PEHUE, HayyHas KapTHHA
€CTeCTBEHHBIMHU HayKaMu, (punocoduei, Mupa, HayqHbId MCTOJ,I'MIIOTE3a, TCOPU,
pEINUrUeii, STUKON, SCTETUKOM U IIPABOM. MCTO/IbI HCCIICIOBAHMA.
Poiib GHONOMMH XapakTepu30BaTh OMOJIOTHIO KaK HAyKYy,ee
. . | MECTO U POJIb 1 IPYTUX €CTECTBEHHBIX
B (GOpPMUPOBAHHU COBPEMEHHOW Hay4dHOI CCTO M POIIb CPEIH APYTHX CCTCCTBE
Hayk. [lepeuncnsaTs paznensl OMOIOTHH B
KapTuHbl Mupa. CucreMa OMOJIOrMYECKUXHAYK.
COOTBETCTBHUE

HAemoncmpayuu: ¢ 00bekTamMu u3yuenus. Haswigath
Ilopmpema1: 9. Napeun, I'. Mennens, H. K. BaXHENIIHME OTPACIN OMOJIOTUYECKHX
Kompnos, [Ix. Yorcon u @. Kpuk. Tabnuys: u SHaHWI U 3a1a4H,CTOALIUE [Iepe]
cxembl: «MeTo bl TO3HAHUS 6uonorueii X XI B.
YKUBOU TIPUPOABD»

1.2 | MeToapl no3HaHuA 1 MeTo/1b1 TO3HAHUS )KUBOW TPUPO/IBI PackpbiBaTh copepkaHue TEPMUHOB U

JKUBOU IIPUPOJIBI

(Habmro1eHue, SKCTIIEPUMEHT, ONUCAHKE,
M3MEpPeHHe, KiIacCuuKaIus, MOIeTUPOBAHHE,
cTaTucTuyeckas o0padoTka JaHHbIX).
Jemoncmpayuu:

MOHSATHIA: HAYYHBIA METOJI, METO/IbI
HCCIIEIOBAHUS.
XapakTepu30BaTh OCHOBHBIC METO/IbI

MO3HAHMSI )KUBOW TIPUPO/IbI: HAOIIOIEHHE,

SKCIICPUMCHT, OIMUCAHUEC, UBMCPCHUC,
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Tabnuywl u cxemwvl: «MeTOABITTO3HAHUSKABOM
MIPUPOJIBI.

Jlabopamopuvie u npakmuueckue

pabomui:

[IpakTuyeckas padora Ne 1.

«Mcnonp30BaHuE pa3IMUHBIX METOIOBIIPH
W3Y4EHUU OMOJIOTUYECKUX

00BEKTOBY

KJaccu(uKanus, MOICTMPOBAHUE,
CTaTHCTHYECKass 00padOTKa IaHHBIX

Htoro yacos o teme 2

Tema 2. J)KuBble cHCTeMBbI H X OPTraHU3AIUS

2.1 | buonoruueckue 1
CHCTEMBI, ITPOIECChIN
VX U3yYCHHE

Xusble cuctembl (0MOCHCTEMBI) KaKk
IpeIMeT U3yuyeHus: OMOJIOrHH.

OTnuuure KUBBIX CUCTEM

OT HEOPTaHWYECKOM IPUPOJIBI.
CBoiicTBa OMOCHCTEM U UX
pa3HooOpasue.

YpoBHU Opranuzanuu OMOCHCTEM:
MOJICKYJISIPHBIN, OPTaHOMTHO-
KJIETOYHBI, OPTraHU3MEHHBbIN,
MOMYJIAIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMO-Te€OlIeHOTHYECKUIA),
o6unochepHbIi.

Hayxkwu, u3yuarorye 6uocucTeMsl Ha
Pa3HBIX YPOBHSX OpraHU3alUU.
Jemoncmpayuu:

Tabauywt u cxemol: «OCHOBHBIC
MIPU3HAKU KU3HWY», «YPOBHU

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUM:
cucTeMa, OMOJIOrHYecKasi CUCTEMa, JIEMEHThI
CUCTEMBI, CTPYKTYpaOHOCHCTEMBI, CBONCTBA
KHUBBIX CICTEM, OOMEH BEILIECTB, PA3MHOKEHUE,
pOCT, pa3BUTHE, HACIECIACTBEHHOCTb,
U3MEHYUBOCTbB, PA3APAKUMOCTD,
JHEPro3aBUCUMOCTb, YPOBHH OPraHHU3aLuU
KHU3HU (OMocucTem).

XapakTepru30BaTh IPUHIMIIBI OPraHU3aluU
OMOCUCTEM: OTKPBITOCTh,BBICOKAS
YIOPAIOYEHHOCTb, CAMOPETYIIALUA,
UEPapXUYHOCTD.

IlepeunciaATh yHUBEpPCAIBHBIE CBOMCTBA
KUBOTO: €JMHCTBO XUMUYECKOI'0 COCTABA,
pa3pakuMoCTh, BUKECHHUE,

romMeocrTras, poCcT U pa3BUTHUC,
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OpraHu3alyu >KUBOUIPUPOABD.
Mogaens monekyasl JJHK

HACJICICTBEHHOCTh, U3MCHYHBOCTb,
3BONIONUSA (TIPUCTIOCOOIEHNE

K M3MEHSIOIINMCS YCIOBHSIM).
[TpuBOaUTE IPUMEPHI OHOCHCTEM
Pa3HOTO YPOBHS OpraHU3AIMU H
CpaBHHMBATh MPOSIBIICHUSI CBOWCTB
JKMBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepr30BaTh OCHOBHBIE IIPOLIECCHI,
MPOTEKAroIne B OMOCUCTEMAX:

0OMEH BEIIECTB U NPEBpallleHue
SHEPTUH, CAMOBOCIIPOU3BEICHUE,
caMoperyJIsIIus, Pa3BUTHE.

Cobnroath paBuita GepexHOTO
OTHOIICHHS K KUBOH TIPUPOIC

HNToro uyacoB o teme

1

Tema

3. XuMHYeCKHii COCTAB M CTPOeHHUE KJICTKH

3.1

XUMHYECKHH COCTaB
KJIeTku. Boma u
MUHEPAIBHBIE COJIN

1

XUMUYECKUHN COCTaB KJIETKH.
XUMUYECKUE DIIEMEHTBI:
MaKpO3JI€MEHThI, MUKpO31eMeHThl. Boga
1 MUHEpAJIbHbIE BEILIECTBA.

@OYHKIMU BOJbl U MUHEPATbHBIX
BelecTs B kieTke. [lonnepxxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Luacpammur: «Pactipenenenue

XMMHYECKHUX 3JIEMEHTOB B HEKUBOUW IPUPOLIE,

«Pacrnpenenenre XUuMHYECKUX

PackpsIBaTh conepxanue TEPMUHOBH
MOHATHI: 3JIEMEHTHI-OMOTeHBl,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaIbHBIEC BEIIECTBA, MOJIEKYJIA
BOJbI KaK JUIIOJb, BOJLOPOAHBIE CBA3H;

ruApopuIbHbIE U THIPO(HOOHBIE BEIIECTBA.
Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOI'O COCTaBA KaK

OJHO U3 CBOMCTB KMBOTO.PacnipenensTh
XUMHYECKHE DJIEMEHTEI

[0 rpymniaM B 3aBUCUMOCTHU
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AJIEMEHTOB B )KUBOU Tipupone». Tabnuysl u
cxemvl: «llepuognueckasradnuia
XUMHUYECKUX JIEMEHTOBY,

«CTpOGHHCMOJ’ICKynH BOJABID»

OT KOJIMYCCTBCHHOI'O MMPCACTABUTCIILCTBAB
OpraHu3MeE; XapaKTEpHU30BaTh POJIb OTACIBHBIX
DJICMCHTOB.

BEIIBISATE CBS3b MCKAY COCTABOM,
CTPOCHUEM MOJICKYJIBI XUMHYECKOT'O
COCAUMHCHUS U €I'0 (1)YHKI_II/I$IMI/I B KIJICTKC

3.2 | benku. CocraB u benku. CocTaB u cTpoeHue O€IKoB. PackpsIBaTh conep:kaHue TEPMUHOB U
CTpoeHHE OENKOB AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB. MOHATHUI: OEJIKU, [TOJIUMEPHI, MOHOMEPBHI,
HezameHnnMble U 3aMeHUMBbIE aMUHOKHCJIOTBI, IENTH/HAS CBSI3b,
AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN MOJIMNIENTHU/I, JEHATYPALIMSL.
cocTaB. YPOBHU CTPYKTYpbl O€IKOBOH XapakTepHu30BaTh OEJIKH KaK KJIace
MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, OpPraHMYECKUX COCIUHECHMI;
TpPETUYHAs U YETBEPTUYHAS CTPYKTYpa). KJIacCU(UITUPOBATH UX MO CTPOCHUIO
XUMUYECKHE CBOMCTBA OEJIKOB. (rnoOynsipHble M GUOPUIIAPHBIE OENIKH),
buonorudeckue GpyHKIIUU OEIKOB. HEPpEHUCIATE U XapaKTEPU30BaTh
Hemoncmpayuu: (yHKIMK GeTKOB
Tabauywl u cxemovr: «CTpoeHHE
MOJIEKYJIbI OenKay.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MUKpOTMpernaparbl
3.3 | ®epmeHTHI — ®depMeHTHI — OHOJIOrHYecKre PackpsIBaTh conepkaHne TEPMUHOB U
OuosiornuecKue KaTaJn3aTophl. MIOHATHI: PepPMEHTBI, aKTUBHBIHN IIEHTD,
KaTaJIn3aTophbl CrtpoeHnue ¢epMeHTa: akTUBHBIH LIEHTD, cyOcTpatHas cnerupuIHOCTb,

cyOcTpaTHast Crienu(PUIHOCTS.
KodepmenTsl. BuramuHbl.
Otnuuus pepMeHToB

OT HEOPTaHWYECKHUX KaTaIu3aToOpOB.

KO(EPMEHTHI, OCIIKH-aKTUBATOPHI U
OeNKU-UHTHOUTOPBI.

VYka3pIBaTh OTANYUS (PEPMEHTOB

OT HEOPTaHMUYECKHUX KaTaTN3aTOPOB.
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Jemoncmpayuu:

Tabnuyer u  cxemwvl: «CtpoeHue
bepmeHTay.

Obopyoosarnue: 00OpyIOBaHUE IS
MPOBEACHUS HaOII0ICHUH,
WU3MEpEeHU, SKCIIEPUMEHTOB.
Jlabopamopusle u npakmuyecKkue
paoomul:

JlabopaTtopHas padora Ne 1. «M3yuenue
KaTAIUTUYECKOW aKTUBHOCTH ()epMEHTOB (HA
MIpUMEpPEe aMHJIA3hl

WM KaTajiasbl)»

OOBsCHATH poJib (PEPMEHTOB

B (DYHKIIMOHUPOBAHUH KHUBBIX CHCTEM,B
HPOMBIIUICHHOCTH, B ME/IUIHMHE,

B IIOBCEJHEBHOMU JKHU3HHU 4YEJIOBEKA

3.4

VYraesonasl. JInmumel

VYrieBoibl: MOHOCaxapuabl (TIOK03a, prdo3a
1 1Ie30KCcupr003a), qucaxapuibl(caxaposa,
JIaKTO3a) U MoJsincaxapusl (Kpaxmad,
TJIMKOTEH, 1EJUTI0JI03a).

buonoruueckue QyHKIMH yTIEBOIOB.
Jlunuael: Tpurauuepubl, Gochonunuasl,
CTEPOUIBI.

I'uapodunbHO-THAPO(HOOHBIE CBONCTBA.
buonorudeckue GyHKIIUU JIATTHAIOB.
CpaBHeHUE yrieBOJI0B, OEIKOB U
JTUTHUI0B KaK UCTOYHUKOB YHEPTHH.
Jemoncmpayuu:

Tabnuywl u cxemvl: «YTIASBOIBIY,
«JIunuaeny.

Obopydosanue: 000pynoOBaHUE

PackpsIBaTh conepkaHie TEPMUHOB U
TIOHSTHIA: YTJIEBOJIbI, MOHOCAXapH/IHI,
Jicaxapuabl, MOJMCaxapu/bl, TII0K03a,
pubo3a, 1e30Kcuprbo3a, caxaposa,

JaKTO3a, MallbTO3a, LeJUTI0I03a (KJIeTyaTka),
Kpaxmall, TTIMKOTeH; JTUMH/IbI, TPUTTULECPUIBI
(>xupbl, Macna),pochoaunuIbl, CTEPOUIBI.
XapaKkTepu30BaTh YIIIEBOJBI, JTUITHIBIKAK
KJIACCOPTaHUYECKUX COCIMHEHUM.
KnaccugunupoBars yrieBoabl U JTUITHBIITO
CTPOCHUIO; IEPEUHCISITh (DYHKIIMH YTIIEBOIOB H
JIVTTHATIOB.

CxeMarnuecku n3o00paxarh CTPOCHUE
MOJIEKYII YTTIEBOIOB, JINTTH/IOB
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JUTS TIPOBEICHUSL HAOIIOACHUH,
HU3MEPEHUH, DKCIIEPUMEHTOB

3.5 Hykneunosbie Hykneunossie kucnorst: JJHKu PHK. PackpeiBath conepkaHre TEPMUHOB U
KUCIOThl. ATD Hykneotnasl — MOHOMEpBI HYKIIEHHOBBIX MTOHATHI: IE30KCUPUOOHYKIICHHOBAS

kucnot. Ctpoenue u ¢pyukun JJHK. kucnora (JJHK), pubonykinennoBas

Crpoenue u pynkuunPHK. AT®: ctpoenue kuciota (PHK), nykneorun,

1 QYyHKIUY. MOJIMHYKJICOTUAHAS LIETIb

Jlemoncmpayuu: (MOMMHYKIICOTH]T), KOMILIEMEHTAPHOCTbD,

Hopmpemeur: JIx. Yorcon, @. Kpuk,M. ¢bynkuuu [IHK (xpanenue u nepenada

Yuikuue, P. @pankivH. HacJeACTBEHHON nHpopManuH); Buasl PHK

Tabnuywl u cxemvi: (urdopmanoHHas, TpaHCIIOPTHAs,

«Hyxneunossie kucnotsl; JJHK», pubocoManbHas); aneHo3uHTpudochar (ATD),

«buocunTtes 6enkay, «CTpoeHue MaKpOIPTruyecKasi CBS3b.

Mosekyibl ATD. XapakTepu3supoBaTh HYKICHHOBBIE

Obopydosanue: CBETOBOI MUKPOCKOLL, KHUCJIOTBI KAK XUMHUYECKUE COCIUHEHUS U

MHUKPOTIPEIapaThl HOCHUTEIH HacleJACTBEHHON HHGOpMAaIUH.
OtMmeyaTh 0COOEHHOCTH CTPOEHUS MOJIEKYIT
HykienHoBbIX kucioT (JHK,PHK) u AT®.
CxemaTHuecku u300pakaTh CTPOCHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEMHOBBIX
kucior, AT®

3.6 I/ICTOpI/IH 1 METOAbI ]_[I/ITOJ'[OH/I;I — HayKa O KJIEeTKe. PaCKpBIBaTB COJACPIKaHNEC TCPMHUHOB U

U3YYEHHUS KIIETKU.
Knerounas reopust

Knerounas teopust — npumMep
B3aUMOJICHCTBHA U U (PaKTOBB

HAay4YHOM I1O3HaHHWH.

TIOHSTUM: KJICTKa, IUTOJIOT U,
PacKpbIBaTh COJIEPKAHUE TTOJIOKEHU I
KJIETOYHOW TEOPHUH.
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Meroasl U3y4eHUsl KIETKU.
Hemoncmpayuu: [lopmpemowi:

A. JleBenryk, P. I'yk, T. lIBanu, M.
[neitnen, K. bap, P. Bupxos.
ObopydosaHue: CBETOBOI MHKPOCKOTI,
MHUKpOTpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHANBHBIX KJIETOK;
PUCYHKH ¢ MUKpodoTorpadusiMu

KJICTOK, IMMOJIYYCHHBIC C ITIOMOLIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIAa

[lepeuncnars U xapakTepu30BaTh
OCHOBHBIE METO/Ibl U3YUEHUS KJIETKU:
(IpUrOTOBJIEHUE CPE3OB,

OKpalllMBaHUE€, MUKPOCKOIIMPOBAHUE,
LEHTPUPYrUpOBaHUE, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEeM)

3.7

Knetka
KaK IIeJIOCTHAas
’KMBas cUCTEMA

Krnerka kak 11einocTHas )KxuBas CUCTEMA.
OO01mre mpu3HaKU KIETOK: 3aMKHYTast
HapyxHas MeMOpana, monekynbl JJHK kak
T€HETUYECKUH armapar, CUICTEMa CUHTE3a
Oenka. TUMBI KIETOK:

JYKapUOTHUECKas U MPOKAPUOTHIECKASI.
Oco0eHHOCTH CTPOCHHS
MPOKAPHUOTHYECKON KIIETKH.

Knerounas crenka Gaktepuii. CTpoeHne
AYKAPUOTHUYECKOHN KiIeTKU. OCHOBHBIE

OTJIMYHS PACTUTENILHOM, )KUBOTHOW 1 TPUOHOMN

KJIETKU. [I0BEpXHOCTHBIE CTPYKTYpBI —
KJICTOYHAs CTEHKA,

TIIMKOKaNUKC, uX pynkuuu. [lnasmarnyeckas

MeMOpaHa, ee CBOHCTBa
U QYHKLUH.

PackpriBaTh conepkaHue TEPMHUHOB U TIOHSTHIA:
KJIETKU (3yKapuOTHYECKasi, TPOKapUOTHYECKas),
IUIa3MaTHuYecKast MeMOpaHa (I1asmManemMma),
TITUKOKAJIMKC, TPAHCTIOPT BEIIECTB (ITACCUBHBIH,
aKTUBHBIN), dSHAOUUTO3  ((haronuTos,
NUHOIUTO3),  SK30LUTO3,  KIJIETOYHas
CTCHKa, HYKIJICOH]I.

CpaBHUBaATh MEX]y CO00I

DYKAPHOTHYECKHE U MTPOKAPUOTUIECKUE KIETKH;
OTMEYaTh CXOACTBO M PA3IUYHSB CTPOCHUN
KJIETOK OaKTepui,

JKUBOTHBIX, PACTEHUH U TpHOOB
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Jemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,T.
[[IBann, M. IIneinen, K. bap, P.
Bupxos.

Tabnuyet u cxemvr: «CTpoeHHe
YKapUOTHYECKOH KIeTKN», «CTpoeHue
YKUBOTHOM KJIIETKN», «CTpOeHUE
pacTUTENbHOM KIETKNY», «CTpoeHue
MPOKAPUOTHYECKON KIIETKH.
ObopydosaHue.: CBETOBOM MUKPOCKOTI,
MHUKpOIIpenapaTsl paCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KJIETOK

3.8

Crpoenue
HYKapUOTUYECKOU
KIIETKU

[MuTomnasma u ee OpraHoMIbI.
OnnomeMOpanHbie opranous! kinetku:II1C,
arnmapar [oJIb1KH, JIN30COMBI.
[TonryaBTOHOMHBIE OPraHOU bl KJIETKU:
MUTOXOH/IPUH, TJIACTU/IBI.
[IpoucxoxaeHre MUTOXOHJIpUM U
nnactu. Bunpeimnactua.
HemeMmOpanHbie opraHOuIbl KJIETKH:
pUOOCOMBI, KIIETOUHBINA LIEHTP,
LEHTPUOJIU, PECHUYKH, )KTYTHKHU.
@OYHKIIUKA OPraHOUAOB KIIETKHU.
Bxirouenus.

SAnpo — peryiasToOpHbIN LEHTP KIETKH.
CrtpoeHnue siapa: siaepHas 000JI0UKa,
KapuoIjIa3Ma, XpOMaTHH, SIPBIIIKO.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUI:

IIUTOTIIa3Ma, OPTaHOUIBI, YHIOTIA3MaTHIeCKast
cets (DIIC), anmapat ["oyb1Ku, TU30COMBI,
BaKyO0JIb, MUTOXOHIPHUH, TUTACTHIBI
(XJIOpOIIIACTHI, X POMOILIACTHI, JIEHKOIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIHIIEHTP
(ueHTpocoma), peCHUYKH,

KTYTUKH, BKIIIOUEHUS, PO, SaepHas
0007109Ka, KapHoIla3Ma, XPOMATHH,
STPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTpOEHUE 3YKAPUOTHUECKON
KJIETKU M0 U300paKEHUSIM U

Ha MHUKpPOITperaparax;

KJ1accu(UIIUPOBaTh OPTaHOUIbI

39



denepanbHas padouas nmporpamma | buonorns. 10-11 kmaccel (0a30BbI YPOBEHb)

XpoMocoMbl. TpaHCOPT BELIECTBB
KJIETKE.

Jemoncmpayuu:

Ilopmpemeu1.: A. JleBenryk, P. I'yk,T.
[[IBann, M. IIneinnen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvl: «CTpoeHUe
JYKapUOTHYECKOU KIIeTKn», «CTpoeHue
YKUBOTHOM KJIETKU», «CTpoeHUe
pacTUTENIBLHOMN KIIETKUY», «CTpoeHue
MMPOKAPUOTHYECKOU KIICTKH,

«Ctpoenue spa kietkmw». Obopyodosarue:

CBETOBOI MHUKPOCKOII,MUKPOIIPETIapaThI
PacTUTENBHBIX U

’KUBOTHBIX KIICTOK. /labopamopnuie u
npakmuyecKkuepaoomol:

JIaGoparopnas pabota Ne 2. «3yuenue
CTPOEHUSI KJIETOK PACTEHUH, )KUBOTHBIX U
OaKkTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax U UX OMUCAHHE

B 3aBUCHUMOCTH OT OCOOEHHOCTEH X
cTpoeHust (0THOMEMOpPaHHBIE,
JIIByMeMOpaHHbIC, HEMEMOpaHHBIC);
OTHCHIBATh (PYHKIIMH KAXKIOTO OpraHOuIa

B KJICTKE.

XapakTepu30BaTh KJIETOYHOE PO KAaKMECTO
XpaHeHus, nepeaadu (yIBOEHUEXPOMOCOM) U
pean3anuu

(TpaHCKpHMIIUS ) HACIEACTBEHHOM
nH(pOpMaLIUU KIETKH.

[lepeyucnars U ONUCHIBATH KOMIIOHEHTHISAPA U
ux pyHKUINY;

CxeMaTH4HO N300pakaTh CTPOCHHE
PacCTUTENBHOUN U )KUBOTHOM KJIETKH.
OOBACHATH OMOOTHYECKOE 3HAUCHUE
TPAHCIIOPTA BEUIECTB B KJIETKE

HToro yacoB no teme

Tema 4. ZKuzHeaeaTeIbHOCTh KJICTKHA

4.1

OOMeH BEIIECTB.
[Tmactuyeckuii oOMeH.
dortocunTes.

XeMOCHHTE3

OOMeEH BEIIECTB, MM METa0O0IU3M.
Accumuisanus (TIaCTUYECKU 0OMEH ))u
TUCCUMIIISALINS (PHEPTeTHUECKUN

00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpwiBath copepkaHne TEPMUHOB U
TIOHSTHIA: OOMEH BEIIECTB M MPEBPAICHUE
sHepruu (MeTaboIu3M),

ACCHUMMJISIIUS, TUIACTUIECKUI OOMEH,
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mpouecca Merabonuzma. Ponp  3aKOHOB
COXPaHEHHUS BEUIECTBA U YHEPTUU

B TOHMMaHuu Merabonusma. Tumsl
oOMeHa BeIecTB: aBTOTPOPHBIA W
rereporpodubiii. Pomb ¢epmenToB B
oOMEHE BeUIeCTB M  IPEeBpaIICHUHU
SHEPIHuM B KieTKe. POTOCUHTES.

CaeroBas u TeMHOBas (ha3bl OTOCUHTE3A.
Peakuuu ¢porocuntesa.dddexkTuBHOCTH
¢dorocuHTe3a.

3naueHue POTOCUHTE3A ISl )KU3HU Ha
3emuie. BiiusHue ycnoBuil cpessl

Ha (OTOCHHTE3 U CHOCOOBI MOBBIIICHUSETO
MIPOJYKTUBHOCTHU Y KYJIbTYPHBIX pacTECHUI.
XeMOCHHTE3. XEeMOCUHTEZUPYIOLIINE
Oaktepun. 3HaUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.

Tabnuyel u cxemvl: «XIJIOPOIIIACTY,
«DOTOCUHTE3»

JUCCUMUIIALINS, SHEPTeTHYeCKUi 0OMeH,
dbotocunTe3, hoTonus, pochopuaupoBanue,
MEPEHOCUYUK MPOTOHOB, XEMOCHUHTE3.
OmnuceiBaTh (HOTOCUHTES, TPOIIECCHI,
IPOTEKAOIIME B CBETOBOW U TEMHOBO#(a3ze.
BBISIBIIATS TPUYUHHO-CIIEJICTBEHHBIE CBS3U
MEKTy MTOTJIOMIEHUEM COTHEUHOMIHEPT U
XJIOPODHUILIOM B CHHTE30M MOsieKys ATD.
CpaBHHBATh UCXOIHBIC BEIIECTBA,
KOHEUYHBIE TIPOTYKTHI U yCIOBUS
IIPOTEKAHUs PEaKIMii CBETOBOU U
TeMHOBOH (ha3bl POTOCUHTESRA;

CpaBHUBaTh (OTOCHHTE3 U XEMOCHHTE3.
OuenuBaTh 3HaUYeHHE (POTOCHHTE3A U
XEMOCHHTe3a /7Sl )KU3HU Ha 3emJie

4.2

DOHepreTudecKui
oOMeH

DHepreTudyeckuii 0OMeH B KIIETKeE.
Pacmiemienne BeniecTs, BRIACICHUE U
AKKyMYJHMPOBaHUE YHEPTUU B KIIETKE.
DTarbl 2HEPreTHIECKOTO OOMEHa.
I'mukonus. bposkeHren ero BUpl.

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATHI: DHEPTETUYECKUI 0OMEH, TJINKOJIN3,
MOJIOYHOKHUCIIO€ OpOKEeHUE,CTUPTOBOE
OpokeHue, OMOJIOTHIECKOES

OKHUCJICHHE, KJIIETOYHOE JbIXaHHE,

41



denepanbHas padouas nmporpamma | buonorns. 10-11 kmaccel (0a30BbI YPOBEHb)

KucnoponHoe okucienue, uinu

KJIeTOYHOe  jabixaHue.  OKHUCIHUTENbHOE
dhochopmmmpoBanue. D¢ hHeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.
Jemoncmpayuu:

Tabauyst u cxemvl: « TUTBITATAHUSY,
«Metabomm3m», «MUTOXOHAPUSY,
«OHepreTuyecKuii 0OMeH»

JTUCCUMILIALNS, ()SPMEHT.
XapakTepu3oBaTb 0OMEH BEIIECTB U
MpEeBpallCHIE SHEPTUH (METa00IM3M )KaK
OJTHO UX CBOMCTB JKHUBOTO.

[TepeuncasiTb 0OCOOCHHOCTH
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa B KJIETKE; YCTaHaBJIHBATh
B3aMIMOCBSI3b MGy HMH.

Paznuyarh bl 0OMEHa BEIICCTBB
KJICTKE: aBTOTPO(HBINA 1
reTepoTPO(HBIM.

OnuceIBaTh ATAIbl JHEPTETUYECKOTO
obmeHa (IMoAroTOBUTEIbHBIMH,
OCCKUCIOPOAHBIN, KUCIOPOIHBIN )1
CpPaBHHBATh UX MEXY COOOM.
XapakTepu30BaTh PEaKIMH TITUKOIN3a,
OpO’KeHUsI, KIIETOUHOTO JIBIXaHHUS,
BBISIBJISITH PUYHMHHO-CIICJICTBEHHBIE CBS3H
MEXTy TJIUKOIH30M, KIIETOUHBIM/IBIXaHHEM 1
CUHTE30M MOJEeKyTAT.

CpaBHUBATh Y3PPEKTUBHOCTD

6CCKI/ICJ'IOpOIIHOF 0 UKUCIIOPOAHOT'O
OTaIloOB

4.3

buocunres oOenka

Peaknun MatpuyHOro cUHTE3A.
I'enernueckas undopmarus u JJTHK.
Peanusanus reHeTMYECKOU
nH(pOpMaIIUU B KJIETKE.

PackpeiBath conepxkaHue TEPMHUHOB U
MOHATHM: TeH, TEHEeTHUYEeCKU  KOJI,
MAaTPUYHBIA CUHTE3, TPAHCKPUIILUS,
TPaHCIIALMSA, KOJIOH, aHTUKOOH,
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I'eHeTHUeCcKUI KOJI UETO CBOMCTRA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK.
Tpancnsamus — GnocuHTE3 OeNKa. ITarbl
Tpancianuu. KoaupoBanue aMMHOKHUCIIOT.
Poaws pubocomB OrocuHTe3e Oenka.
Jemoncmpayuu:

Ilopmpemur: H.K. Konb1os.

Tabnuyer u cxemsvr: «Ctpoenne JTHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cuntes 6enkay, «Pemmukanus JJTHK,
«I'@HETHYCCKHIT KO,

Obopydosanue: MOICTU- ANITUTHKAITIH

«Y nBoenue [IHK u Tpanckpunuus»,
«buocunTe3 GeIKay

pubocoma, IeHTpaibHas 10TMa,
MOJIEKYJIsIpHasi OMOJIOTHUSI.

OmnpenensTs CBOWCTBA TEHETUYECKOTO KOJa
(TPUIIETHOCTD, OTHO3HAYHOCTD,
BBIPOXKJACHHOCTh, YHUBEPCAIHHOCTD,
HETEePEKPHIBAEMOCTh, HETIPEPBIBHOCTH ).
OnuceIBaTh ATAIBl peaTU3aluu
HACJICJICTBEHHON MH(OPMAIINU B KJICTKE.
CpaBHMBATh pEaKI¥ MAaTPUYHOTO CHHTE3A
mosiekyn PHK u Genka B kieTke

4.4

Hexnerounsie
(bOpMBI KU3HU —
BUPYCHI

Hexnerounslie popMbI dKU3HU — BUPYCHI.
HcTopus OTKpBITHS BUPYCOB

(. N. BanoBckuit). OCOOEHHOCTH CTPOCHUS U
KHU3HEHHOT0 1IMKJIa BupycoB.bakrepuodaru.
Bbosie3snu pacrennit,

KUBOTHBIX U YEJIOBEKa, BHI3bIBAEMBIC
BUpycamu. Bupyc nMmmyHnozaedunuTa yenosexa
(BUY) — Bo3oyautens CITIN{a.O6patHas
TPaHCKPHIILIUS, pEBEpTa3a U HHTErpasa.
[Mpodunaktrka pacnpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHUH.

PackpeiBaTh coniep:kaHne TEPMUHOB U
MOHSITHUI: BUPYC, BUPYCOJIOTHSI, KAIICU]I,
OakTepuodar, BUpyc UMMYHOAEPUITUTA
yenoBeka (BIY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO ()OpMY JKU3HH;
OCOOCHHOCTH CTPOCHHUSI U
JKU3HEJEATENIBHOCTH BUPYCOB. ONUCHIBaTh
YKU3HEHHBIM UK BUPYCOBUMMYHOAE(UIIUTA
YeJI0BEKa; pa3iandaTrbHa pucynkax BTM
((Bupyc TabauHoM

Mo3auku), 6akrepuodar, BUY.

43




denepanbHas padouas nmporpamma | buonorns. 10-11 kmaccel (0a30BbI YPOBEHb)

Jemoncmpayuu:

Iopmpemuwi: JI. 1. UBaHOBCKUH.
Tabruywl u cxemvl: «Bupyco»,
«bakrepuodarny»; «CtpoeHue u
»KU3HeHHbIM KK Bupyca CIIN da,
Oakteprodaray.

Obopyoosanue: monens cTpykTypsl JJHK;
MarHuTHas MOJIeIb-aNIINKAIUs
«CTpoeHHe KIETKU»

OO60CHOBBIBATh U COOTIOAATH MEPHI
npoGMIAKTUKU PACIPOCTPAHEHUS
BUPYCHBIX 3200J1€BaHUI
(pecniupaTopHble, KeITyA0YHO-
KHIIIEYHBIE, KienieBol 3umedanut,BUY-
UHQEKITHS)

Htoro yacos o teme

6

Tema 5. PazMHOKeHUe M MHIAMBHMAYAJIbHOE Pa3sBHUTHE OPraHU3MOB

5.1 | JKu3sHEeHHBIA UK
KJIeTKU. [lenenue
KJIeTKU. MuTO3

1

KireTouHBIN UK, MK JKU3HEHHBIN ITUKIT
kietku. MaTepdasa u Muros.

[Ipoteccrl, mpoTekaromue B uHTepdase.
Pennukarust — peakiys MaTpUYHOTO CUHTE3a
JAHK. Ctpoenue xpomocom.

XPpOMOCOMHBII HaA0Op — KAPUOTHII.
JIMTTONTHBIN Y TalIOMAHBIN XPOMOCOMHBIE
Habopsl. Xpomatuasl. L{uronornyeckue
OCHOBBI Pa3MHOKEHHSIU NHAUBUYaTEHOTO
pPa3BUTHS OpraHU3MOB. [[efeHune KIeTku —
muTo3. Craguu muto3a. [Ipoueccsl,
MIPOUCXOAIINE HA PA3HBIX CTAJAUSIX MHUTO3A.
Bbuonornueckuii cMpICIT MUTO3A.
[IporpamMmmupyemas rubeshb KIETKHA —

aIIoIITo3.

PackpbiBaTh copepkaHue TEPMUHOB U
MTOHSATHUI: KJIETOUHBIN IIUKJI, HHTEpda3a,
peayITUKAIs, XpOMOCOMa, KapUOTHII,
TarjIOUIHbIN, JUITIOUIHBIN XPOMOCOMHBIN
HaOOp, XPOMATH/IbI; MUTO3 €TO CTa/INHU:
npodasa, Metadasa,anadasa, Teraodasa.
OnuceIBaTh KU3HEHHBIA LUK KIETKU;
MEPEUUCIIATh U XapaKTEPU30BaTh MEPUObI
KJIETOYHOTO 1IMKJIa, CPABHUBATh UX MEXKAY
COOOM.

OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTUIIOB OPTaHNU3MOB, CPaBHUBATh
XPOMOCOMHBIE Ha0OPBI KJIETOK.
CpaBHUBaTh CTaJJUN MUTO3A.
Pa3znuyars Ha MUKpoOIIpenapaTax
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Jemoncmpayuu:
Tabauywl u cxemwvl: «KICTOUHBIN ITUKID»,

«Pennmukanus JJHK», «CtpoeHue XpoMoCoOMbI»,

«MuUTO3»; MATHUTHAS MOJIENTb-aNTUTHKAIIS
«/lenenune knetku»;monens JJHK.
ObopydosaHue: CBETOBOW MUKPOCKOT H
MuKpornpenapar «KapruokuHe3 B KJIETKax
KOpEIIKa JIyKay.

Jlabopamopmuvie u npakmuyuecxkue
paoomot:

JlaboparopHast padota Ne 3.

«Halmronenne MuTo3a B KIIETKax

KOHYHMKa KOPCIIKa JTyKa Ha TOTOBBIX

MUKpOITpenaparax»

U PUCYHKaX CTaJuu MUTO34.
PackpbIBaTh OMOJIOTHYECKUI CMBICIT
MUTO3a

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHu3MOB

®DopMBI pa3MHOKCHHSI OPTaHIU3MOB:
OecroJioe U TMOJIOBOE.

Buer 6ecrionioro pa3MHOKCHHUS: JICTICHHUE
HaJBOE U MIOYKOBAaHUE OJIHO-

Y MHOTOKJIETOYHBIX, CTIOpOOOpa30OBaHME,
BEreTaTUBHOE Pa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPTraHU3MOB, €T0 3HAYCHHE
JUTSICETIEKIIUU.

[TonoBoe pasMHOXKEHHE, €rOOTIUIHUSIOT
0ecrooro.

Jemoncmpayuu:

PackpbIBaTh cojiepkaHne TEPMUHOBU
MIOHSTHIA: Pa3MHOKEHHE, KIIOH, ITOJIOBBIE
KIIETKU (TaMeThl),

AHLEKIIeTKa, CIIEpMaTO301 /1, 3UroTa,
JIeJIeHNe Ha/IBOe, TOUYKOBaHUeE,
cropynsiuus, pparMeHTanus,
BEreTaTHBHOE Pa3MHOXKEHHUE, CEMEHHOE
pa3MHOXKEHUE, ONbIIIEHUE,IBOIHOE
OIJIOJIOTBOPEHUE, TOJIOBBIEKEIIE3HI,
CEeMEHHUKH, SIMYHUKH, OTUTOIOTBOPEHUE
(HapyxHOE,

BHYTPCHHEE).
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Tabauywl u cxemol: «PopMbI
Pa3MHOXEHHSI OPraHUu3MOBY, «/{BOiTHOE

OIINIOAOTBOPECHUEC YIIBETKOBBIX paCTCHHfI>),

«/lenenue xieTku

OaxTepuny», «BereratuBHoe
pa3MHOXKEHUE pacTeHui», «CTpoeHue
TTOJIOBBIX KJIETOKY

XapakTepu30BaTh 0COOEHHOCTH

Y 3HaYeHHE OECTOI0ro W MOJIIOBOTO
Croco0OB Pa3MHOXKEHUSI.

Briiensite BUIBI O€Conoro
Pa3MHOXKEHUS;, BBISIBIISITH B3AUMOCBSI3H
Mexay (popmamu u criocodbamu
Pa3MHOXKEHUS, U MX OMOJIOTHICCKHM
3HAYCHHUEM.

Brnaners nmpuémamu BereTaTUBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX pacTeHUI(HA
pUMeEpe KOMHATHBIX ).
XapakTepHu30BaTh IMOJIOBBIC KJICTKH:
SUEKIICTKH, CIIEPMATO30U/IbI;

BBISBIIATE OCOOEHHOCTH
HUXCTPOCHUA

5.3

Meiio3

Meiio3. Craguu  Melio3a. IIpoueccel,
MPOUCXOJAIIME HA CTaaAMsIX Meilo3sa.
IloBeneHne XxpoMocoM B MeHO03€.
Kpoccunrosep. buonornueckuii CMbICIN
3Ha4YECHHUE MeHo3a.

Jemoncmpayuu:

Tabnuywl u cxemul: «JleneHUEKIETKIY,
«Meiio3».

Obopyodosanue: mogens JIHK;
MarHuTHas MOJI€Nb-anTlINKALIIs
«/lenenue kneTkn»

PackpsiBaTh copepkaHue TEPMHUHOB U
TIOHATHI: MEHO03, KOHBIOTAIIHSI XPOMOCOM,
nepekpeECT (KPOCCUHTOBEP )XPOMOCOM,
raMeThl.

XapakTepu30BaTh MEH03 Kak Crocoo
KJIETOYHOI'O JEJICHWs; ONMUCBIBaTh MEWO03 IO
CTaJIsIM; CPAaBHUBATH CTaJUU MEM03au MUTO3A.
Pasznuuate Ha puHCyHKAax cTaguu Meno3a;
pacKpbIBaTh OMOJOTHUECKOE 3HAUCHHE

Meno3a
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5.4 | OOpa3oBaHue u I"ameTorenes — nporecc 06pa3zoBaHus PackpbIBaTh conepkaHre TEPMUHOB U
pa3BUTHE [TOJIOBBIX ITOJIOBBIX KJICTOK Y)KHBOTHBIX. MOHATUIN: TAMETOT€HE3, CIIEPMAaTOTreHE3,
KJIICTOK. TTosoBbIE Keie3bl: CEMCHHUKUA U OOI'€HE3, ClIEpMaTO301, aKpoCoMa,
OmogoTBOpeHue sauyHukd. OOpa3oBaHue U pa3BUTHE SAUIIEKIIETKA, MTOJIIPHBIE TETbIIA.

MOJIOBBIXKJIETOK — raMeT (CrepMaTo3ous, XapakTepu30BaTb 0COOEHHOCTH T'aMeTOreHe3a y
SIMIIEKJIETKA) — CIIepMaTOreHe3 U OOTEHE3. JKUBOTHBIX U €0 CTA/IUHU;I0JIOBBIC KJIETKH
Oco0eHHOCTH CTPOCHUS JKUBOTHBIX M OTIMCHIBATHIIPOIIECC UX PA3BUTHS.
SIMIIEKJIETOK U CTIEpPMATO30UIOB. CpaBHHUBaTh CLIEPMAaTOTe€HE3 U OOTEHE3.
OmnonoTrBopenue. [laprenorenes. OnuceiBaTh OMIIOIOTBOPEHUE,
Jemoncmpayuu: OMOJIOrMYecKOoe 3HaYEHNE OII0I0TBOPEHUS
Tabauywl u cxemol.: «lIpsmMoen HenmpsMoe

pa3BuTHe», «['ameTorenes

y MIICKOITUTAIOIINX U YETIOBEKAY.

Obopydosanue: Moens MeTadasHON

XPOMOCOMBI, MUKPOCKOTI,

MUKpoIpenapaTsl «CriepMaTo30HIbI

MJIEKOTIMTAIOLIETO», «SIHIEKIIeTKa

MJICKOTIHTAIOIIETOY.

Jlabopamopuvie u npakmuueckue

padomul:

JlaGopatopHas pabota Ne 4. «3yueHue

CTPOEHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOITpenaparax»

5.5 | MHmuBuayaibHOE WNupuBuayanbHOE pa3BUTHE (OHTOTEHES). PackpbIBaTh cojepkaHie TEPMUHOB U
pa3BuUTHE OMOpuoOHaNbHOE pa3BUTHE (IMOPUOTEHE3). MOHATHUI: OHTOTeHe3, YMOPHOT€HE3,3Ur0Ta,
OpraHU3MOB Otansl SMOPUOHATILHOTO npobienue, 6JacToMepsl,

Pa3BUTHA Y TIO3BOHOYHBIX KUBOTHBIX:

MopyJa, 61actyina, 6J1acToLeNb,
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Npo0JieHue, racTpyJiiliys, OpraHoreHes.
[TocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS:
IpsIMOE, HE MPSAMOE (JIUUMHOYHOE).
Bnusinue cpensl Ha pa3BUTHE
OpraHu3MoB; (aKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOKJIEHHBIE YPOJICTBA.
Pocr u pa3zBurtue pactenuit. OHTOTEHE3
LIBETKOBOTO PACTEHUSI: CTPOECHUE CEMEHHU,
CTaJNH Pa3BUTHSL.

Hemoncmpayuu:

Tabauyst u cxemovr: «OCHOBHBIE CTAAUH
oHTOreHe3a», «lIpsamoe u HenpsiMoe
pa3BuTHE», «/{BOIHOE OIIIOJOTBOPEHHE
YIIBETKOBBIX PAaCTEHUI»

racTpyJia, HeWpylia, OpraHOTeHe3;

3apOAbIIICBEIC JIUCTKU: SKTOJACPMA, ME30J€pMa,
SHTOJACpMaA, HOCT3M6pI/IOHaJ'IBHOG pa3sBUTHUC:

MIPSIMOEH HEMPSMOE (JINTYNHOYHOEC);
MeTaMop(ho3,Meracropa, MUKPOCIIOpa,

IbUIBIEBOC 3€PHO, CIICPMUH, BapOI[BIIHeBHﬁ

MEIIIOK, TBOMHOE OTIOIOTBOPEHHUE.
OmnpenensiTe 3Tanbl SMOPUOHATIHLHOTO
Pa3BUTHSI XOPJIOBBIX HA CXEMaX M
npernaparax u OMUChIBaTh MPOIECCHI,
MPOMCXOISIINE HAa KaXKIOM dTarle.
CpaBHUBAThH IEPUObI OHTOTEHE3A;
PSAMOE M HeNPsIMOe (JTMYMHOYHOE)
OCTAMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U IPYTUX
XOPJIOBBIX.

OOBsACHATH OMOIOTHYECKOE 3HAUECHUE
pasBUTHS ¢ METaMOpP(HO30M;
OTPHIIATEIbHOE BIUSHUE AJIKOTOJIA,
HUKOTHHA U JPYTUX TePaTOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apOIbIIIA
YeJI0BeKa.

OmnuceIBaTh NpoOLECC ABOMHOIO
OIIOIOTBOPEHUS Y LIBETKOBBIX
pacTeHuit

HToro uacoB o teme
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Tema 6. HacJjieacTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

6.1 | Ienernka — Hayka 1 IIpenmer u 3anaun reneTuku. Posb PackpbIBaTh cosep:kaHie TEPMUHOB U TIOHSATHH:
0 HACJIEICTBEHHOCTUH LUTOJIOTUU ¥ IMOPHOJIOTUUB I'€H, TeHOM, T€HOTHUI, (PEHOTUII,XPOMOCOMBI,
H3MEHYHUBOCTH CTaHOBJICHUM reHeTuKu. Bruaz aJlJIeNIbHbIE TeHBI (aJlJIeNin), TOMO3UI0Ta,

POCCUICKHX M 3apyOeKHBIX YYCHBIX B reTepo3uroTa, JOMUHAHTHBIN MpPU3HAK (TEH),
pa3BUTHE TeHETHKH. MeTO1bI TeHETHKHI periecCUBHbBIN NpU3HAK (TeH), YUCTast TUHUS,
(TuOpUI0IOTUIECKUN, IUTOTEHETUYECKHH, rudpu.

MOJIEKYJISIPHO- T€HETUUECKUH). [lepeuucnars u XxapaKTepu30BaTh METOIBI
OCHOBHbBIE T€HETHUYECKHUE MTOHSTHUS. TeHETUKH: TUOPUIOTIOTUIECKHH,
I'eneTHueckas CHMBOJIMKA, HCIIOJIb3yeMas B [UTOTEHETHYECKUN, MOJIEKYJISIPHO-

cxemax ckpeliuBanuil,/Jewoncmpayuu: TeHETUYECKUI; TOMUHAHTHBIE U PEIIECCUBHbBIC
Ilopmpemui: I'. Mennens, T. Mopran,H. W. MPU3HAKU PACTEHUMN U

Basuiios, C. C. UeTBepuKoB, JKUBOTHBIX.

H. B. Tumodees-PecoBckmii. ITonb30BaTbCs TEHETUYECKOU
Obopyoosanue: MOJEIb- ANTUINKALUS TEPMUHOJIOTHEH W CHMBOJIMKOM JIJIs
«MOHOruOpHIHOE CKPELIUBAHHUEY, 3aIUCH ICHOTHIMICCKHX CXEM

repbapuii «"OpoX MOCEBHOI» CKpCHIMBAHMA

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACJIE0BAHUS PackpbIBaTh copepikaHue TEPMUHOBHU
HacJIeTI0BaHUs MIPU3HAKOB, YCTAaHOBJICHHBIE MOHSATHIA: MOHOTUOPHIHOE
NIPU3HAKOB. I'. Mennenem. MoHOTHOpHIHOE CKpelBaHue, eHOTHUIINYECKHUE TPYIIIIBL,
MonorubpuaHoe CKpelIBaHue. 3aKOHEANHO00pa3usi THOPUAOB | THOPHIONOTHUECKUN METO/I, YUCThIC JINHUH,
CKpEeIIBaHNE MepBOTO MOKoJIeH!s. [IpaBUIIOJOMUHIPOBAHUS. | TOMUHUPOBaHHE T€HOB(IIOJIHOE, HEMOIHOE),

3aKOH paclleIuIeHus IPU3HaKoB. [ unoresa
YHCTOTHI ramer.

IlonHoen HemoIHOE JOMUHHPOBAHUC.

pacenjiICHUuC
B ITIOTOMCTBC.
OnuceIBaTh MCTOIHUKY IMPOBCACHUA
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywvl u cxemvi: <KMOHOTHOPUTHOE
CKPEIIMBAHUE U €T0 IIUTOTCHEeTHIEeCKast
OCHOBa», «3aKOH pacCIICIUICHUS U €T
LIUTOICHETHYECKasi OCHOBA», «3aKOH
YUCTOTHI FraMeTy.

Obopyodosanue:

MOJICIIH-aITITMKAIH « MOHOTHOpHTHOE
CKpeluBanuey, «Hemnomnoe
JIOMUHUPOBaHHUEY, repoapuii «I"opox
IIOCEBHOM

I'. MeHaeneMonbITOB 10 U3yYEHHIO
HACJIETOBAHUsSI OJIHOM Maphl MPU3HAKOBY
ropoxa MOCeBHOTO.

PackpeiBath copepxaHue 3aKOHOB
eanHo00pa3us THOPUIOB TIEPBOTO
MOKOJICHUS U 3aKOHA PACIICTICHHS.
OOBACHATH TUIOTE3Y YUCTOTHI TAMET.
3anuchBaTh CXEMbl MOHOTHOPHIHOTO
CKpEIIUBaHUS, OOBICHATH €r0
[IUTOJIOTUYECKIE OCHOBBI M PEIIaTh
TeHETUYECKUE 33/1a4u

Ha MOHOFI/I6pI/II[HOG CKPCIIUBAHUC

6.3

Jurubpunxoe
CKpelIMBaHUE.
3aKOH HE3aBHCHUMOTO
HacJe10BaHMs
NIPU3HAKOB

JurndpuiHoe ckpermuBanue. 3aKoH
HE3aBHCHMOI'0 HaclleZJOBAHUS
pU3HAKOB. [{UTOreHeTnUecKre OCHOBBI
TUTUOPUIHOTO CKPETUBAHMS.
AHanmm3upymrolee CKpeuuBaHue.
Hcnonp30BaHne aHATU3UPYIOLIETO
CKPEIIUBAHUS JTsI ONIPEICICHUS
TeHOTHIIa 0COOU.

Jemoncmpayuu:

Ilopmpemur: I'. Mennens. Tabauywvl u
cxemul: «/IurubpuHOECKpEIIMBAHUEY,
«IuTomorngeckue

OCHOBBI JUTUOPUTHOTO CKPEIIUBAHUS.
ObopydosaHue: MOJEIb- aNIIITUKAIUS
«luruOpuHOE CKpEIIBAHKE)

PackpeiBath  copep:kaHue TEPMUHOB U
MOHATUW:  AUTHUOPUIHOE  CKpEUIMBaHHE,
aHaJIM3UPYIOLIEE CKPEIINBaHUE.

OnwuceiBaTh onwITE I'. Mennens

10 U3YYEHUIO HACJIEAOBAaHMS ABYX NAapIPU3HAKOB
y rOpOoxa IOCEBHOTO.

PackpeiBath conepxaHue 3aKOHa HE3aBUCHUMOIO
HACJIEIOBAHUSI TPU3HAKOB.

[IpuMeHATh MaTEMAaTHYECKUI PacyeT C
IIOMOLIBIO METOA IEPEMHOKEHUS
BEPOSATHOCTEMN U 3aIIUCH C IIOMOILBIO
(EHOTUITNYECKUX PAJUKAIIOB PACIICTIIICHUS
MPU3HAKOB Y TOTOMKOBIIO ()EHOTUTTY U
TEHOTHUILY.

3anuceIBaTh CXEMbl JUTHOPHIHOTO
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CKpEIIUBaHUsI, OOBSICHATE €T0
[IUTOJIOTHYECKHE OCHOBBI M PEIIaTh
TeHETUYECKUE 3aa91 Ha TUTUOPHUIHOE

CKpE€IIMBaHUC

6.4

CuemieHuoe
HACJIEOBAHUE
MIPU3HAKOB

CuerieHHOE HaclIeJOBaHNE IPU3HAKOB.
Pa6ora T. Moprana no cuersieHHOMY
Haciea0BaHuIo reHoB. Hapymenue
CLICTVICHUS TEHOB B pe3yibTaTe
KPOCCHHTOBepa. XpOMOCOMHaAsI TEOPHS
HACJIEICTBEHHOCTH.

I'eneTnueckue KapThl.
Hemoncmpayuu: [lopmpemoi: T.
Mopran. Tabnuyst u cxemol.

«Meiio3y,

«['eHeTnueckue KapThl PaCTEHUH,
YKUBOTHBIX U YEJIOBEKA,
«B3anmoielicTBUE aJIeNIbHBIX TEHOBY.
ObopyoosaHue: MUKpOTIperiapaT
«dpo3odunay (Hopma, myTauu GopMbl
KPBLIBEB U OKPACKH TeJa), MUKPOCKOTI,

MOACIIb-allIlJInKaIIs ((HeperéCT XPpOMOCOM».

Jlabopamopuusie u npakmuyeckue
paoomul:

JlaGoparophas pabota Ne 5. «13yuenue
pe3yIbTaTOB MOHOTHOPHTHOTO

Y TUTHOPUTHOTO CKpPEIINBaHUS

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHN: CLEIUICHHOE HACIEI0BaHuE
MIPU3HAKOB, PEKOMOHWHAIINS TCHOB,
FCHCTUYCCKUC KAPThl XPOMOCOM,
MOPraHH/A.

Ha3piBaTh OCHOBHEBIE TTOJIOKECHHUS
XPOMOCOMHOU TEOPUHU
HacneacTBeHHoCcTH T. Moprana;
packpbIBaTh cojiepkanue padotoIT.
MopraHa 1o CleTIEHHOMY
HACJICOJOBAHWIO I'CHOB U MMPUYNHBI
HapyILIEHUs CLEIICHU MEXy T€HaMH.
3anuceIBaTh CXEMBI CKpCIIMBAaHHUA ITPU
CLIETIJICHHOM HAaCJIEJOBAHUH, OOBACHATD
NPUYMHBI PEKOMOMHALMUT€HOB,
OIPEAEIIATh YUCIIO TPYIII

CHCIIJICHUS I'CHOB; PCIIAaTh TCHCTUUCCKUE3aAaun

Ha CIHCIIJICHHOC HACJICAOBAaHUC
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y Ap030(QIIBI HA TOTOBBIX

MHKpOIIpernapaTax»
6.5 | I'eneruka noua. I'enetuka nona. XpoMOCOMHOE OIpEEICHUE PackpsIBaTh conep:kaHue TEPMUHOB U
HacnenoBanue 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. MOHATUI: XPOMOCOMHBIN HA0Op, AyTOCOMBI,
IIPU3HAKOB, CLICTUICHHBIX I'omorameTHble UTETEPOraMETHBIE OPTaHU3MBL. | IIOJIOBBIE XPOMOCOMBI, TOMOTI'AMETHBIN I101,
C I10JIOM HacnenoBanue npu3HaKkoB, CLIETVICHHBIXC reTepOraMeTHBIN 110J1, CLETUIEHHOE C I10JIOM
II0JIOM. HaCJIEJOBAaHUETIPU3HAKOB.
Jemoncmpayuu: OOBSACHATH HUTOJIOTHYECKUE OCHOBBI
ITopmpemui: T'. Mennens, T. Mopran,H. 1. XPOMOCOMHOI'0 MEXaHMU3Ma ONPENEICHUAINONA Y
Basuios. pa3IMYHBIX OPraHU3MOB.
Tabnuywl u cxemvi: «['€HETHKA TTONIAY, CpaBHHBATh 3aKOHOMEPHOCTH HAC/ICI0BAHMS
«3aKOHOMEPHOCTH HACIICI0BAHNS, IIPU3HAKOB, CLEIJICHHBIXHU HE CLIETUIEHHBIX
CLICIUICHHOTO C [0I0MY, «KapHOTHIIbL criosioM. PemaTe reHeTudecKkue 3a1a4m Ha
YeJIOBEKa U KUBOTHBIX» HaCJICA0BAHUC
CLEIJICHHBIX C ITOJIOM MPU3HAKOB
6.6 | U3MeHUYNBOCTE. MN3menuuBocTs. Buapl H3MEHUYNBOCTH: PackpeiBath conepkaHue TEPMUHOB U
Henacnencrsennas HEHACJIEICTBEHHAs U HACJICCTBEHHAs. MOHATUI: U3MEHYUBOCTh, HACJIEICTBEHHAS
U3MEHYMBOCTh Ponb cpenpl B HEHACIEICTBEHHOM U3MEHYMBOCTh, HEHACJICICTBEHHAS

U3MEHUMBOCTH. XapaKTEPUCTUKA
MO (UKAIIMOHHON U3MEHUNBOCTH.
BapuanmoHHbIi psa ¥ BapualMoHHAs
kpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIe 1 KaueCTBEHHBIE
IIPU3HAKUA UUX HOpMaA PEaKIVH.
CaoiicTBaMo1u(hUKAITMOHHOM
U3MEHYHBOCTH.

W3MEHUYUBOCTh, MOAU(PHUKAITIOHHAS
M3MEHYMBOCTb, BAPUALIMOHHBIN Psij,
BapUaHTa, BapuallMOHHAasl KpUBasi, MPU3HAK,
HOpMa peaKkIuu, KOJTMYECTBEHHbIE U
KaueCTBEHHbBIC MPU3HAKH.
KnaccudumupoBats BuabI

M3MEHYMBOCTH U BBISBIISITH UX
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Jemoncmpayuu:

Tabauywvl u cxemsvl: «BHUJIBI N3AMEHUUBOCTH,
«MoauduKarmOHHATU3MEHINBOCTh .
Jlabopamopusie u npakmuyeckue
pabomui:

JlabGopaTopHas padota Ne 6. «M3yuenue
MOAU(PHUKAITMOHHON U3MEHUNBOCTH,
MIOCTPOCHHE BapHAIIIOHHOTO PsiAa U
BAPUALIMOHHON KPUBO»

OHOJIOTHYECKUE OCOOCHHOCTH.
[lepeuncnars cBoOWCTBa
MOTU(PHUKAITMOHHON U3MEHYHBOCTH U
OOBSICHATH €€ 3HAYCHHE JIJISl OPTaHH3MOB.
PasnnuaTh KONMMYECTBEHHBIE U
KaueCTBCHHBIC TIPU3HAKHU; CTPOUTH
BapHAIIMOHHBIA DS/, BAPHALIMOHHYIO
KPUBYIO, BBIYHCIISTh CPEHEEC 3HAYCHHE
IpU3HaKa

6.7

HacnencrBennas
HN3MCHYNBOCTD

HacnencTBenHas, niau reHOTUIIHYECKast
M3MeHYnuBOCTh. KoMOMHaTHBHAS
W3MEHYHUBOCTh. Me103 U IOJIOBOM MPOLIECC —
OCHOBAa KOMOMHATHUBHON U3MEHUYUBOCTH.
MyTannoHHast U3MEHYUBOCTD.
Knaccudukanus Mmyranuuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacTtoTa ¥ IpUYUHBI MyTaLAN.
MyTtareHHble (PaKTOpBHI.

3aKOH rOMOJIOTHYECKHX PSAJOB

B HacJeACTBEHHOM n3MeHunBocty H. U.
Basunosa. Bresnepnas
HACJIEICTBEHHOCTh U N3MEHYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: T'. ne ®pus, H. 1. BaBunos.
Tabauywl u cxemol: «MyTanuoHHas

PackpeiBath cojiepkaHre TEPMUHOB U
MMOHATHH: HAcJIeACTBEHHAs N3MEHUYHBOCTb,
KOMOHMHATUBHASI U3MEHUYHNBOCTH, MyTaIllHOHHAS
W3MEHUYUBOCTh, MYTaHT, MYTallUU: T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE; TIOJIUTLIOUAUS,
AHEYIUIOUINSI, MyTareHbl. XapakTepru30BaTh
HACJIEICTBEHHYIO U3MEHYUBOCTb;
(bopMyIUpPOBaTh 3aKOH TOMOJIOTUYECKUX PSIIOB
B HacJieJCTBEHHOM n3mMeHunBocTuH. 1.
BaBunoBa u 0OBICHATH €0

3HAYECHHUEIIII OMOJIOTHH U CEJIEKIIHH.
KrnaccuduiupoBars MyTalluu: TeHHEIE,
XPOMOCOMHBIE, TCHOMHBIE U TPUBOJIUTH
MPUMEPHI MYyTaLIUM.

OOBACHATH MPUINHBI BOSHUKHOBEHUSI
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W3MEHUYUBOCTH.
ObopydosaHue: MAKPOCKOTI,
Mukpomnpenapar «Jlpo3oduia» (HopMma,

MyTa# (popMbI KPBUIBEB M OKPACKa Tela);
KOMHATHBIE PACTEHHS C MECTPOMOKPACKOMN

JMCTHEB.
Jlabopamopnuvle u npakmuueckue
paoomuwl:

JlaGopaTopHas pabota Ne 7. «AHanu3
MYyTalui y Ipo30QHiIbl Ha TOTOBBIX
MHUKpOTIperiapaTax

MYyTaIi, poJib PaKTOPOB-MYyTareHOB.
CpaBHHMBATh BHIIbI MYTAIlUl; BBISBIISTH
MIPUYHHBI HACJICJICTBEHHOW N3MEHUYNBOCTH,
UCTOYHUKU MYTAareHOB B OKPYKaloIIen cpele
(KOCBEHHO).

XapakTepu30BaTh BHESICPHYIO
HACJICJICTBEHHOCTh U H3MEHYHUBOCTD

6.8

I'eneTuka yenoseka

I'enetuka yenoseka. Kapuorun
YyeJoBeKa.

OCHOBHBIC METO/IBI TCHETUKH YEJIOBEKA:
reHeaJoTu4eCKUi, OJTM3HEI[OBEIH,
IIUTOTCHETHYECKUH, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKU .
CoBpeMeHHOe OIpeiesIeHHEe TeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUIHPOBAHUE, B TOM YHCIIE

¢ momotpsto I1T11P-ananu3za.

HacnencrBennblie 3a00J1€BaHUS YEIOBEKA:

reHHEBIe 00JIe3HM, 00JIE3HNUC
HacJIeICTBEHHOU
MIPEIPACIIOIOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. CoMaTHYECKUE U
TeHepaTUBHBIC MYTaIUH.

PackprIBaTh copiep:kaHre TEPMUHOB U
MOHATUI: KApUOTHUII YEJIOBEKa,
LIUTOTEHETUYECKUN METOJ, TeHEaTOTHUeCKUA
METO/I, POJIOCTIOBHBIC,0JTM3HEIIOBBIM METO/I,
HacJIeJICTBEHHBIC 00JIe3HU: (MOHOTCHHEIE,

C HaCJIEeJCTBEHHOMN

MIPEAPACIONIOKEHHOCTHIO,

XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnarb 0COOEHHOCTH U3YYEHUS TeHETUKHU
4eJIOBEKA; IIPUBOIUTE IIPUMEPHI
HACJICJICTBEHHBIX 0OJIe3HEl YeIoBeKa,
XapaKTEpHU30BaTb METOJbI UX HpO(i)I/I.]'IaKTI/IKI/I;
000CHOBBIBATH 3HAUCHHUE
MEJIUKO-TE€HETHYECKOTO
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CrtBosioBble K1eTKU. [IpuHIIUIIBI 310pOBOTO
o0pa3a KU3HH, TUarHOCTUKU,TPOPUITAKTUKH U
JIEYEHHU reHeThYeCcKnXx0one3Heil. Menuko-
FEHETHUYECKOE

KOHCYJIbTUPOBaHHE. 3HAYCHUE
MEIULIMHCKON MeHETUKHU

B MIPEJOTBPAILLECHUN U JICUCHUH
TCHETUYCCKUX 3a00JICBaHUI YeTIOBEKA.
Hemoncmpayuu:

Tabauywl u cxemwr: «HaciemoBanue
pesyc-axTopay, «I'eHeTruka rpyrmi
KpOBU».

Jlabopamopuvie u npaxmuueckue
paoomuwl:

[TpakTryeckas padora Ne 2.

«CocTraBieHHe U aHaJIN3 POIOCIOBHBIX

YCIOBCKa»

KOHCYJIbTUPOBAHHS.

BBISIBIIATE ¥ CPaBHUBATH MEXKAY COOOM
JIOMUHAHTHBIC U PELIECCUBHBIC IPU3HAKU
YeJIoBeKa.

CocTaBJIATh M aHAIU3UPOBATH
POIOCIIOBHBIE YEIIOBEKA

Hroro uyacoB o reme

8

Tema 7. Cesnekiiusi OpraHu3MoB,

OCHOBBLI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak HayKau
npoiiecc

1

Cenexuus Kak HayKa U IpoLeCC.
3apoKI€HUE CENEKLNU U TOMECTUKALIHS.
VYuenue H. 1. BaBuiioBa o neHTpax
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUH.

LleHTpBI IPOUCXOKIACHUSA JOMALIHUX
KUBOTHBIX.

Copr, nopoza, mramm.

PackpriBaTh conep)kaHne TEpPMUHOBU
MOHATUMN: CeNIeKLHUs, COPT, TOPOJa,lITaMM,
JIOMECTHUKAIIMSI, WU OJJOMallTHUBaHUE,
LEHTPbl MHOT000pa3us U
MIPOUCXOKACHUS

KYJIbTYPHBIX PacTeHHH U

KUBOTHBIX, THOPHUIN3ALINS,

HCKYCCTBEHHBII 0TOOD.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos. Tabauyst u
cxemul: Kaprta «LleHTppIMHOr000pa3us u
IIPOUCXOKACHUS KYJIbTYPHBIXPACTEHUI»,
«ITopoibl TOMAIIHUX KUBOTHBIX,
«Copta

KYJIBTYPHBIX PacTEHUII».

Obopyoosanue: MyISKU TUIOA0B U
KOPHEIUIO0B JUKUX (OopM U
KYJIbTYPHBIX COPTOB pacTeHUM; repoapuii
«CenbCKOX035IICTBEHHBIEPACTECHUS»

Ha3piBaTh 1 cCpaBHUBATH OCHOBHBIE
ATalbl Pa3BUTHSI CEJICKIINU.

Nsnarare yuenue H. Y. BaBunosa

0 IIEHTPAX MPOUCXOXKICHUS KYIbTYPHBIX
pacTeHui; pa3nuyaTh [EHTPHI HA KapTe MUpa,
CBSI3bIBATh UX MECTOMOJIOKEHHE

C oyaraMu BO3HHUKHOBEHUSPEBHEUIITNX
[UBWJIN3ALHUHA.

CpaBHHBATB COpTa KYIBTYPHBIX
pacTeHUid, TOPOJIbI TOMAIIHUX
JKUBOTHBIX M UX AUKUXIIPEIKOB.
OrneHuBath pojb CEJIEKIUU

B 00€CIIEYCHUH TTPOJOBOIBCTBEHHON

0€30I1aCHOCTH YEJIOBEYECTBA

7.2

Merons! n
JIOCTUKEHHUSI
CEJIEKLIMU PACTCHUIN
YKUBOTHBIX

CoBpeMeHHbIE METOIbI CeNEeKIIUU. MacCoBBIif
Y UHJUBUAYaIbHBIH OTOOPHIB
CEJIEKIIMMPACTCHUI U KUBOTHBIX.
Onenka 3kcTepbpepa.
biM3KOpOICTBEHHOE CKPEIINBAHUE —
uHOpuuHT. YucTas TuHUS.
CxpelmyBaHue YUCTHIX JIMHUM.
I'ereposuc, niu rudpuaHas cuia.
HeponcrtBenHoe ckpemuBanme —
aytOpuaunr. OtnanéHHas

rUOpUIN3aus U €€ yCTIIeXH.
HcKkyccTBEHHBIN MyTareHe3 U NOJy4eHHe
MTOJIMIUIONJOB. JIOCTHKEHUS CeIeKIUU

PackpriBaTh conep:kaHue TEPMUHOB U
MOHATUIN: UCKYCCTBEHHBIN OTOOp, MacCOBBII
0TOOp, UHAUBUYAIIBHBIN 0TOOD, SKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpELIMBaHUE, YUCTas
JIMHUS, TETEPO3UC,HEPOJICTBEHHOE
CKpellIUBaHuE,

MCKYCCTBEHHBI MyTareHes, MOJIUILIONIbI.
CpaBHuBaTh (POPMBI HCKYCCTBEHHOTO
oTOO0pa (MaccoBOro MMHAUBHUAYAIBHOTO),
BUJIBI

rubpuan3anuu (0JIM3KOPOJCTBEHHON U
OT/JAJICHHOM ), CIIOCOOBI TTOTYIEHUS

HOJIUIIJION JOB.
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pacTeHui, J)KUBOTHBIX U
MHKPOOPraHU3MOB.

Jemoncmpayuu:

Ilopmpemer: 1. B. MuuypuH,

I'. JI. Kapnieuenko, M. ®@. MBaHOB.
Tabnuywl u cxemol: «OTHaNCHHAS
rudpuauzamusy, «Padorter akagemukaM. @.
WBanosay, «Ilommmnonausy.
Obopydosanue: MYJSDKA TUIOJIOB U
KOPHEIIOI0B AUKUX (HOpM U

KYJbTYPHBIX COPTOB PaCTEHUM.
Jlabopamopuwvie u npakmuueckue
paoomul:

Oxckypcusi «OCHOBHBIE METOBI U
JOCTH>KEHHMS! CEJIEKIIUU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO (hepMy, COPTOUCTIBITATETbHBIN
Y4aCTOK

WJTU TETUTMYHOE X035HCTBO)

IIpuBOAUTE IPUMEPBI TOCTUKEHUN
CEJIEKLIMH PACTCHUN U )KMBOTHBIX

7.3

buorexnonorus
KakK OTpacib
MPOU3BOACTBA

buoTtexHonorus Kak oTpaciab IPOU3BOCTRA.

I'enHas nH)KeHepusi. ITarnbl CO3JaHUS
pekomOunanTHOM JIHKu TpancreHHBIX
opranu3moB. KinerounasmHxeHepusl.
Knerounble KynbTypHI.
MHUKpOKIIOHAIBHOEPAZMHOKEHUEPACTCHU .
KionnpoBanue

BBICOKOIIPOIYKTUBHBIX

PackpeiBaTh comepikaHne TEPMUHOB H
MOHATHH: OMOTEXHOIOT U, KJIETOYHAS
I/IH)KeHepI/If{, TCHHas I/IH}KeHepI/IH,
K.]'IOHI/IpOBaHI/Ie, TpaHCFeHHLIe OpFaHI/I3MI)I,
I'MO (renetndecku MOIUPUITUPOBAHHBIE
OpraHu3Mbl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK

OTpacyb IPOU3BOCTBA, OCHOBHBIC
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CENbCKOXO35MCTBEHHBIX OPIraHU3MOB.
DKoJjoruvyeckuen dTuaeckue mpodiaemer.l MO —
TeHETUYECKU MOJIU(DULIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuywl u cxemol: «OOBEKTHI
ouorexHonorun», «Knerounsie

KYJBTYPBI U KJIOHUPOBAHUEY,
«KoHCTpynpoBaHHE U TIEPEHOC T€HOB,
XPOMOCOM

JOCTH)KEHUSI OMOTEXHOJIOTHH B 00JIACTH
MPOMBIIICHHOCTH, CEITLCKOTO X03SHCTBAH
MEIUIUHBI.

[lepeuncnsaTb U XapaKTEpU30BaTh
OCHOBHBIEMETOJIBI M JOCTHIKCHHS
OMOMH)KEHEPHH.

OO6cyx1aTh PKOJIOTUYECKUE U ITUYECKUE
aCTIeKThl HEKOTOPBIX UCCIICIOBAHHI B
006s1acTi OMOTEXHOJIOTUH (KJIOHHPOBAHUS,
UCKYCCTBEHHOTO OILIOJIOTBOPEHHUS,
HAIPaBJICHHOTO M3MCHEHHSI TeHOMa U
CO3/1aHUs TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacos o reme 3
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO [TPOTPAMME
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11 KJACC
HanmMmeHoBaHmue
Ne KomnuectBo OCHOBHBIE BUIEI AESITEILHOCTU
A3TICIIOB 1 TeM [IporpammHoOe cojiepkaHue
n/n pasa 4acoB 00yJarommxcst

y4eOHOTro npeamera

Tema

1. DBoaOUMOHHAA OHOJOTUA

1.1

OBOIIIOLMSA 1 METOOBIES
U3yYCHUS

[IpenmnochbuIKu BOZHUKHOBEHUS YBOJIIOLIMOHHON
TEOpUHU. DBOJIIOIIMOHHASTEOPUS U €€ MECTO B
OuoNIorUH.

BrnusiHue 9BONIOIMOHHO Teopuu

Ha pa3BUTHE OUOJIOTUU U IPYTUXHAYK.
CBuaeTENHCTBA HBOJIOLUH.
[TaneonToNMOrNYECKHE: MOCIEIOBATEILHOCTD
MOSIBJICHUS BUJIOBB MaJICOHTOJIOTUYECKON
JIETOIUCH, TIEPEXO/IHBIE (DOPMBI.
buoreorpaguyeckue: cXoAcTBO U pazindue
dayH udaop MaTEpUKOB U OCTPOBOB.
OMOpPHOIOrHYecKUe: CXOACTBAN Pa3INUus
HMOpPHOHOB Pa3HbIX BUOB TO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE:
TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pPYAMMEHTapHBIE OPTaHbl, aTABU3MEI.
MonekynspHo-0MOXUMUYECKHE: CXOICTBO
MEXaHHU3MOB

HaCJICACTBEHHOCTH U OCHOBHBIX

PackpbIBaTh cozepkaHue TEPMUHOB U
HOHATHI: 3BOJIIOLIUSA, IEPEXOIHBIE (OPMBI,
(duitoreHeTUYECKUE Psi/ibl, BUABI-OHIEMUKH,
BUJIbI-PEJIUKTHI,

3aKOH 3apOJIbIILIEBOI0 CXOJICTBA,
OMOreHeTHYeCKuil 3aKoH,

rOMOJIOTHYHBIC ¥ aHAIIOTUYHBIE

OpraHbl, pyJUMEHTapHbBIE OPTaHBI,
aTaBU3MBI.

[lepeuncisiTb OCHOBHBIE 3TAIBI PA3BUTHUS
ABOJIFOLINOHHON TEOpPHH.
XapaKkTepu30BaTh CBUICTENHCTBA
HBOJIIOIUH: TTAJICOHTOJIOTUIECKHE,
ounoreorpaduueckue, SMOPHUOIOTHIECKUE,
CPaBHUTEILHO-aHATOMHYECKHE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.
[TpuBOANUTE PUMEPHI IEPEXOAHBIX (HOPM
OpPraHu3MOB, (HIIOTEHETHIECKUXPSIIOB.
[TpuBOAUTE (POPMYIUPOBKU 3aKOHOB
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METabOIMYECKUX MYTeH Yy BCEX >KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tlopmpemur: K. JIunneit, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBasieBckui,

K. M. bap, O. I'ekkensb, @. Mrosiep.
Tabnuywl u cxemol: «Pa3zBurue
OpraHMYECcKOro MHpa Ha 3emiie»,
penbedHbIe Ta0IHIIBI «3apOIBIIIH
MMO3BOHOYHBIX KUBOTHBIX),

«APpXEONTEPUKCH.

Obopyodosanue: buoreorpapudeckaskapTa
Mupa; KojuieKuus «DopMmel

COXPAaHHOCTH MCKOIIAE€MBIX )KUBOTHBIX U
pacTeHuI»; BIIAYKHBIE IIpenapaThl
«Pa3Butne Hacekomoroy, «Pa3Butue
JATYIIKI

OMOTCHETUYECKOTO M 3aPOIBIIICBOTO
CXOJICTBA

1.2

HUcropus pazsutus
MPEICTABICHUI

00 3BOIIIOIUU

OomonnonHas teopus Y. JlapBuna.

HpC}IHOCLIJ'IKI/I BO3HHWKHOBCHHUS IapBUHU3MA.

JIBHOKYIIHE CHJTBI DBOJTFOIIMH BHJIOB TIO
HapBuny (M30BITOYHOE PA3MHOKEHNE
MIPH OTPAaHUYEHHOCTH PECYPCOB,
HeonpeaeIEHHAas N3MEHUYNBOCTb,
6opr0a 3a cylecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYeCKasi TCOPHS IBOJTIOIHN

PackpbiBaTh  copepkaHHE TEPMHUHOB U
MOHATHI: CHCTEMaTuKa, eCTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD.

XapakTepu30BaTh OCHOBHbIE IBOJIIOLMOHHBIE
UJIed, KOHIEMNIIUU U TEOPHH; CPABHUBATH
B3MUIsAIbIHA BU WaBostouio K. JIunues,
K.b. Jlamapka,Y. /lapBuna.

OuenuBath BK1aj JIMHHES B pa3BUTHE
CHUCTEMATHKH U OOBSCHATH MPHHIIUTIBI
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(CTD) u e€ OCHOBHBICTIOJIOKCHHUSI.
Hemoncmpayuu:

Tlopmpemuwr: K. JIunneit, K. b. Jlamapk,U.
JapBuH.

Tabauyvt u cxemwr: «llomynsiuny,
«Kapra-cxema mapipyra mytemectTBusY.
[apBuna», «®opmbl 60pbObI

3a CyIEeCTBOBaHUEY», «ECTECTBEHHBIN
oTo0p», «MHOr0OOpa3ue COPTOB
pactenuii», «MHOroobpasue nopoa
YKUBOTHBIX)

OMHAPHOI HOMEHKIJIATYPHI.
XapakTepu3oBaTh COICPKAHUE U 3HAUYCHUE
sBoJoIMOoHHON KoHnenuu K. b. Jlamapka.
OrneHuBaTh €CTECTBEHHO-HAYYHBIC U
COIMAIbHO-3KOHOMUYECKHE MPENTOCHLIIKH
BO3HUKHOBEHMS ABOJIIOIIMOHHON Teopun Y.
[apBuHa.

PackprbIiBaTh copepkaHue BOJIIOIMOHHON
teopunY. JlapBuHa; cpaBHUBATH
HEOIPEIEIEHHYIO U ONPEIEIEHHYIO
W3MEHYHBOCTh, €CTECTBCHHBIN U
HCKYCCTBEHHBIH 0TOOpP, POpMBI OOPHOBIZA
CYLIECTBOBAHUE.

OnuceIBaTh IOJ0KSHHS CUHTCTUUECCKOM
teopuu 3BoJouu (CTI) u 00bACHATH

e€ 3HaueHue JITOUOJIOTUH

1.3

Bun: xpurepuu u
CTPYKTYypa.

[Tomymnsanus Kak Kak
JJIeMEHTapHas €IMHUIA
BHJA

Muxpossomtonus. [onysanus kak
CAMHUIABU/IA U DBOJIOLUH.
Hemoncmpayuu:

Tabauywl u cxemol.: «llomynsium,
«MyTarnoHHass U3MEHUYUBOCTHY.
Obopyodosanue: MUKPOCKOTI,
Mukpomnpenapar «Jpo3oduna» (Hopma,
MyTaluu (GOPMBIKPBUIHEB U OKPACKU TENa),
Moaenb-anukanus «[lepexpéct
XPOMOCOM.

PackpbiBaTh colepkaHHE€ TEPMHHOB U
TTOHSTUI: MUKPOIBOJIIOLIUS, BUI,

KpUTEPUH BUJA, apeasl, MOIMYJsIus,
reHooH/,  MyTalud, KOMOWHAITIH
T'€HOB.

XapakTepu3oBaTh BUJI KAK OCHOBHYIO
CHUCTEMAaTUYECKYIO €AMHUITY U IETOCTHYIO
OMOIOTHYeCKYIO cucTeMy. Boiaensts
KpUTEpUU BUAA

(Mopdomornyeckuit, Pu3MOIOTHICCKUH,
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Jlabopamopnuie u npakmuueckue
paoomot:

Jlaboparopuas padora Ne 1. «CpaBHeHHE
BUIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

OMOXMMUYCCKHUI, TCHETUYCCKUI,
HKOJIOTUYECKUH,  reorpaduyeckuil) u
IPUMEHATh KPUTEPUU I ONUCAHUS
KOHKPETHBIX BHUJOB.

XapakTepHu30BaTh MOMYJSALUI0 KaK
CTPYKTYPHYIOEAUHHUILY BUAA U

SBOJIFOLIAH.

OnuceiBaTh NOMYJISIIMIO 10 OCHOBHBIM
IIOKa3aTeNsIM: COCTaB, CTPYKTypa

1.4 | Aemwxymue cuiibl JBuxymue cuibl (pakToOphl)IBOIIOLUU BUJIOB | PackppiBaTh cojep:kaHue TEPMUHOB U
(a71eMeHTapHbIe B Ipupoje. MyTalMoHHbIN poLece u MOHATHH: KOMOMHATHBHAS N3MEHYHUBOCTD,
(haKTOpBI) IBOTIOLIUN KOMOMHATHUBHAS U3MEHYUBOCTD. MyTalu1, MyTallHOHHBIIIIpOLIECC,

[TomynsiIMOHHBIE BOTHBIN Apei( TeHOB. MOMYJISIIIUOHHBIE BOJHBI, Apeii() TEeHOB,

W3onsuust u murpauus./[emoncmpayuu: M30JISLHUSL, MUTPAIUH.

Tabauysr u cxemvl. «JIBUXKYIINE CUITBI XapakTepru3oBaTh JIEMEHTAPHbIE

SBOIIOLIMHI (aKTOpBI HBOJTIOIUN: MyTaIlMOHHBIH
MpoIecc, KOMOMHATUBHAS
W3MEHYUBOCTh, TOMYJSIIUOHHBIE BOJIHBIL,IpE(
T€HOB, U30JIALIMS, MUTPALHSL.
VYcraHaBnuMBaTh NPUUUHHO- CJIEJICTBEHHBIE
CBSI3U MEXKIY MEXAHU3MOM M PE3yJIbTaTOM
JEHCTBHSIABHUKYITUX CUJT (3JIEMEHTAPHBIX
(haKkTOpOB) IBOIIOIUU

1.5 | EctectBennslit orOopu EctecTBeHHBII 0TOOP — HANTPABIAIOMINI PackpeiBath conepxanue TEpMUHOB U

ero ¢Gopmsl

(baKTOp IBOIIOIHH.
®opMBI €CTECTBEHHOT0 0TOOPA.

TIOHSTUI: €CTECTBEHHBIN 0TOOpP, OophOaza

CYHICCTBOBAHHC.
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Hemoncmpayuu:
Tabauywl u cxemwvl: «EcTeCTBEHHBII 0TOOPY,
«bopb0a 3a cyiecTBOBaHUE

OnuceiBaTh  MEXaHHW3M  JICHCTBUS
€CTECTBEHHOT'0 0TOOpa.

Xapakrtepu3oBatb ~ (OPMBI  €CTECTBEHHOTO
oTObopa  (ABWXKYIIMH,  CTaOMJIM3UPYIOIINMA,
JU3PYNTHUBHBIN) U CPAaBHUBATH UX MEKIYCOOOM.
Xapaktepu3oBaTh 00pbOy

3a CyIIECTBOBAaHUE U CPABHUBATH €€ BHUJIbI
(MeXBHIOBasI, BHYTPUBUIOBas,00pb0a ¢
HeOIaronpusATHBIMU

(hakTOpaMHy BHEIIIHEH CPEIbI)

1.6

Pe3ynbTathl 9BOIIOLUH:
MIPUCHIOCOOIEHHOCTD
OpraHU3MOB U
BUI000pa3oBaHue

[Tprcnoco0aeHHOCTh OPraHu3MOB

KaK pe3yJbTaT 3BoJoIMH. [TpuMepsr
IpUCIOCOOIEHNUH Y OpPraHU3MOB.
Apomopdo3sl 1 uaroaanTanud. Buan
BU000pa30BaHUeE.

Kpurepuu Buga. OCHOBHBIE (POPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuywr u cxemvl:
«[IprcrnocobIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe B11000pazoBaHKe»,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosanue:

KOJIIICKIMA «HpI/IMepBI 3allIUTHBIX

IPUCIIOCOOTIEHUH Y JKUBOTHBIXY,

PackpsIBaTh conepkaHuEe TEPMUHOB U

MOHATUH: TPUCTIOCOOJICHHOCTb,
MMOKPOBUTCIBLCTBCHHAA U

npeocTeperaromnias OKkpacka,

MacKHpPOBKa, BU1000pa30BaHUE.

OnuchIBaTh MEXaHU3M BO3HUKHOBEHUS
PUCIIOCOOTIEHUH Yy OPraHU3MOB.

BbIsBASTE MO M300pakeHUsIM, Ha JKHUBBIX H
(buKCHpPOBaHHBIX Ipenaparax [IpUMEpPHI
MPUCTIOCOOJIEHHOCTH PAacCTEHUN U

JKUBOTHBIX K YCIOBUSMCPEAbl OOUTaHUS,
JIOKa3bIBaTh OTHOCUTEIBHYIO

11e7IECO00Pa3HOCTh MPUCITOCOOTIECHUH.
XapakTepu3oBaTh CIIOCOOBI U

MEXaHU3MBbI BHJI000pa30BaHuUs;

OIMHUCBIBATh U CPaBHHUBATH OCHOBHBLIC
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KOJUICKI WA HACCKOMBIX C pa3JINYHbIMUA
TUIIaMH OKPACKU; Ha60p IJIOJ0BU CEMAH.

Jlabopamopnwvie u npakmuyeckue
paoomot:

Jlaboparopnas padota Ne 2. «Onucanue
HPUCIIOCOOJICHHOCTH OpPraHU3Ma U ee

OTHOCUTCIIBHOT'O XapaKTepar

(OPMBI SKOJIOTUIECKOTO U
reorpadguuecKoroBU1000pa3oBaHus

1.7

Hamnpasnenus u nmyru
MaKpO3BOIIOLUH

Maxkpo3BoIOLHS.

dopMel 3BOTIONNA: (priIeTHYECKAs,
JTUBEPTreHTHAs, KOHBEPTeHTHAs,
napajuiensHas. HeoGpatumocTts
sBomonuu. [IpoucxoxaeHue

OT HECTEIUATN3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuann3anus.
AnanTuBHas paguarusi.
Hemoncmpayuu:

Ilopmpemui: A. H. CeBepros.
Tabauywl u cxemol: «KApoMophO3bI»,
«Mnnoananrtamumny, «Oomas
JIeTeHePaIHs».

Obopyoosanue: monens «OCHOBHBIE

HaITpaBJICHUA 5BOJIFOITUN ] 00BEMHAs
MOACTb ((CTpO@HI/Ie TOJIOBHOT'O MO3ra

ITO3BOHOYHBIX»

PackppIBaTh copiep:kaHne TEPMUHOB U
MTOHATHI: MAaKPOIBOJIIOIHSA, (PUITOTEHE3,
OMOJIOTMUECKHI TIPOTrpecc U perpecc,
apoMop§03, HIMoaaaITas, 001Iast
JIeTeHepaIys, aIalTUBHAS PaJHaIIHs.
XapakTepu3oBath (HOpPMBI IBOIIOLINH.
BrIsBAsSTE apoMopdo3bl ¥ HIM0A AN TAIITT
ypacTeHHU U

JKMBOTHBIX.

CpaBHUBaTh OMOJOTMYECKHI Iporpecc u
Ouonoruueckuii perpecc, apomopdos,
UMO0AJANTAIUIO0 B OOIIYIO IeTeHEePaIHIO.
BEISBISATE B3aUMOCBSI3U MEXKIY MYTIMUU
HAIPaBICHUSMHU IBOJIOIUU

y PacTeHHUH M KMBOTHBIX

Htoro yacos no TeMme
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Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emuite

2.1

Hcropus xu3Hu

Ha 3eMJjIe U METOJbICE
W3y4YECHUSI.

I'nmoTe3sl
MPOUCXOXKACHUS
JKM3HH Ha 3emiie

2

JloHay4HbIe TIpeICTaBICHUS

0 3apoXkAcHUM ku3HU. HayuHble
TUIOTE3bl BOSHUKHOBEHHS KU3HH

Ha 3emiie: abMoreHe3 MIaHCIIePMHUSL.
XUMHUYECKask HBOFOLIMSL.
AOUOreHHBI CUHTE3 OPraHuYeCKUX
BEIIECTB U3HEOPraHUYECKUX.
OKCHepUMEHTAILHOE MTOITBEPKICHUE
XUMUYECKOH IBOJIIOLUH.

HayanpHble 3Tanbl OMOJIOrHYECKON 3BOJIFOIIHUH.

['unoreza PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYPH BO3HHUKHOBEHHE
MIPOTOKJIETKH.

[lepBble KIETKU U UX 3BOJIOLIMS.
dopMUpOBaHNE OCHOBHBIX TPYIITT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Topmpempoi:

®. Penn, JI. Ilactep, C. Musnnep,A. U.
Omnapumn, I'. HOpu.

Tabauywvt u cxemovl: «BO3HUKHOBEHUE
CoJTHEYHON CHCTEMBI»,

«Pa3BuTHe OpraHuYecKoro Mupay,
«PactutenpHas kineTka», « KuBoTHast
kietkay, «lIpokapuoTudeckas
KJIETKa

PackpeiBath copepkaHue TEPMUHOB U
HOHATHH: KpeallmoOHU3M, aOHOreHe3,
BUTAJIU3M, TAHCHIEPMUS, OUOM0A3,
KoallepBaThl, IPOOMOHTHI, CHMOUOTeHE3.
XapakTepu30BaTh METO/bI U3yUECHUs
HCTOPUYECKOIO MPOLLIOro 3eMIIH.
[lepeuncnsiTb  OCHOBHBIE  3Tallbl
XUMUYECKOH MOUOIOTUYECKOM
ABOJIIOLIMH.

W3narate copepxaHue TUIIOTE3 U TEOpUit
BO3HUKHOBEHUS KU3HU Ha 3emiie
(kpearoHn3Ma, CaMOIIPOU3BOJIBLHOTO
3apOKJAEHUS (CIIOHTAHHOTI'0), TAHCIIEPMHUH,
runore3sl PHK-mupa).

OmnwucsiBath 3kcriepumenTs C. Mumnepan I'.
Opu 1o nony4eHnio opraHnYeCKUXBEIIECTB U3
HEOpPraHMYECKUX MyTEM aOMOr€HHOI'O CUHTE3a
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2.2

OCHOBHBIE 3TaIbI
9BOJIIOIUN
OpPraHHYECKOT0 MUPaHa
3emite, pa3BUTHE KU3HH
I10 3paM | Ieproiam

Pa3zButue xu3Hu Ha 3eMJie 1o 3paM U
nepuogaM. Katapxeit. Apxeiickas

1 IpoTepo3oiickas 3psl. [Taneosoiickasipa u
e€ nepuo/ibl: KEMOPUNCKUNA, OPJJOBUKCKHU,
CUJTYPUHCKUH,

JICBOHCKHI, KAMEHHOYT OJIbHBIN,
IIEPMCKHI.

Me3o301ickas 3pa U €€ epruoIbl:
TPUACOBBIN, FOPCKUH, MEJIIOBOM.
Kaiino3zoiickast 3pa u €€ nepuoapl:
ITaJICOrCHOBBIN, HEOTCHOBEIH,
AHTPOMOTEHOBBIH.

XapaKkTepucTuKa KJIuMaTa U T€0JI0THYECKUX
nporieccoB. OCHOBHBIEATAIBI HBOJTIOIIUN
PacCTUTENBHOTO U

YKUBOTHOT'O MHpa. ApoMop( o356l

y pacTeHuid u )kuBOTHbIX. [losBIIeHME,
paciBeT U BEIMUPaHUE TPYIII KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemol.: «Pazputne
OpPraHUYeCKOro MUpay,
reoXpoHoJIorHuecKas Tadauia;

KoJuteKus «DopMbI COXPaHHOCTH
MCKOITaeMBbIX JKUBOTHBIX U PACTEHUI.
Jlabopamopnsie u npakmuueckue

pabomut:

PackpbiBath coepxanrue TEPMUHOB U
MIOHSATHI: Y0H, dpa, Mepuoa, apoMopdo3sl,
HAMOoaJaITalliH.

3HaTh MOCJIEA0BATEILHOCTD JOHOB:
KaTapxeu, apxei, poTepo30Mu,
(baHepo3oit; Ip: apxeickas,
IIPOTEPO30MCKasl, MAIC0301CKas,
ME3030MCKasl, KAHHO30MCKasl; IEPUOOB:
KeMOPHIICKUil, OpIOBUKCKHH, CUITYPHIICKUH,
JICBOHCKHIA,

KaMEHHOYTOJIbHBIM, MIEPMCKU,
TPUACOBBIM, IOPCKUH, MEJIOBOMH,
MMaJICOr€HOBBII W HEOT€HOBBIH,
AHTPOTIOT€HOBBIM.

XapakTepru3oBaTh OCHOBHBIE COOBITHSIB
Pa3BUTUHU OPraHUYECKOTO MUPA

10 HpaM U NePHOJIaM T'e0JIOTUUECKON
MCTOPUM; ITAIBI PA3BUTHS PACTUTEIBHOTO
1 KUBOTHOTO MUpa. BbI1eTUTh TI1aBHbBIE
apoMoph03bl PACTCHU U KUBOTHBIX.
CpaBHUBaATh MeX 1y co00ii
MpEACTaBUTENEH CUCTEMAaTHYECKUX TPy
OpPraHU3MOB, BBISIBIIATh YEPTHIYCIOKHEHUS
Y TIPUCTIOCOOJIEHHOCTH K YCIIOBUSIM JKU3HU
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ITpakTnueckas padora Ne 1. «3yuenne
HCKOIIa€MBbIX OCTaTKOB PACTEHUH U

JKUBOTHBIX B KOJUIEKLIUSX).
OKcKypeus «IBOJIOLNS OPraHUYECKOTO

Mupa Ha 3emJiie» (B eCTECTBEHHO- HAYUHbIN
WJIUKPACBEIUECKUA MY3€il)

2.3 | CoBpemenHas CucreMa OpraHM4YeCcKoro Mupa Kak orpaxkeHue | PackpbiBaTh copepixaHue TEPMUHOB U MOHSTUHI:
cucTema sBONIOLMU. OCHOBHBIE CUCTEMATUYECKUE CUCTEMATHKa, UICKYCCTBEHHAsI NECTECTBEHHAs
OpPraHU4EeCcKOro MUpa rpynnsl OpraHusmoB.lemoncmpavyuu: Kiaccuukanus, OMHapHAsTHOMEHKJIIATYpa,

Tabauyst u cxemwvr: «CoBpeMeHHAs MPUHLIMIT HEPAPXUUHOCTH.
CHUCTEMa OPraHNYeCKOro MHpPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OPraHMYeCKOro Mupa
2.4 | DBomoLMs YeIoBeKa DBOIOIMSA Y€I0BEeKa. AHTPOIIOJIOTHS KaK PackpeiBath conep:kaHue TEPMUHOB U

(aHTpOMOreHes)

Hayka. Pa3BuTue InpencraBiacHUN o
IIPOUCXOXKACHNUN YeroBeKka. MeTozsl
U3y4eHHUs aHTpororenesa. Cxojcrea u
pa3ianurs 4eloBeKa U KUBOTHBIX.
CucremMaTn4ecKkoe MoJI0KEHUE YeIOBEeKa.
Hemoncmpayuu:

Ilopmpemeui: Y. lapBun. Tabnuyst u
cxembl: «CpaBHEHHEAHATOMUYECKUX
4epT CTPOCHMSI YEJIOBEKA U
4eJI0BEKOOOPA3HBIX 00E3bsSH.
Obopyodosanue: CIETIKU UITU
n300pa’keHHsI KAMEHHBIX OpY/IHii

MOHSTUIN: aHTPOTIOJIOT U, AaHTPOIIOTEHE3,
yesoBek pasymubiii(Homo sapiens),
MPSIMOXOJKJICHHE, BTOpasi CUTHATIbHAS
cucrema.

[TepeuuncaTh 3a7a91 aHTPOTIOJIOTHH,
STANBICTAHOBIICHUS U PA3BUTHS
MPEJCTABICHUN O TPOUCXOKICHUHI
YeJI0BeKa.

W3nmarate OCHOBHBIE MOJOXKEHUS Teopru Y.
JlapBHHA, KPUTHIECKH OI[CHUBATH
HEHAy4YHYIOMH()OPMAIHIOO0
MIPOUCXOXKICHUN YeIIOBEKA.

3HAaTh CHCTEMATHYECKOE ITOJIOKEHHUE
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MEPBOOBITHOTO YEIOBEKA: KAMHHU-
qorepsl, pyousa, ckpebia

Buga Homo sapiens, mepedncisTh ero
Mop(hooro-aHaTOMUYeCKUE MPU3HAKU
pa3HOro YpoBHS (THI, KJIACC, OTPSLI

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOCTBA U
Pa3IMYMINYENIOBEKA U )KUBOTHBIX.
OOBSACHATD U OLICHUBATH 3HAUCHUE
HAy4HBIX 3HAHUU O MPOUCXOKIACHUN
YeNoBeKa JJIs HOHUMAaHUs MECTa U POJId
YeJI0BeKa B MPHUPOJIE

2.5

JIBroxkynue cuibl

(paxTopsr)
aHTpOIIOreHe3a

JBuxyniue cuibl (pakTopbl) aHTPOIIOTeHE3a.

HacnencrBeHHast U3MEHYMBOCTD U
ecTeCTBeHHbIH 0T00p.O0IecTBeHHbIH 00pa3
YKU3HH, U3TOTOBIICHHE OPYAUH TpyAa,
MBILIEHUE, PEeUb.

Hemoncmpayuu:

Tabauywl u cxemwvl: «CpaBHEHHE
AHATOMHYECKUX YEPT CTPOCHUS YEITOBEKAN
4eJI0BEKOOOPa3HbIX 00€3bsHY,

«OCHOBHBIE M€CTa TTAJICOHTOJIOTHIECKUX
HaXO0JI0K MPEAKOBCOBPEMEHHOTO YEIOBEKaY.
Ob6opynoBaHue: MYISKU

«IIpoucxoxaeHne 4eroBeKa
(MasIeoHTONIOrNYECKHE HAXO/IKH )»

PackpsiBaTh copepskaHne TEPMUHOB U
HNOHSTHI: PaKTOPBI aHTPOTIOTEHE3A,
IpYIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUiiHas AeATeNbHOCTh, TOTUMOP(HU3M.
XapakTepu30BaTh IBUKYIINE CUITBI
(daxTopsr) aHTpOIIOrEeHe3a:
OMoJIOrNYeCKHE U COLIMAJIbHBIE,
CpPaBHMBAaTh UX MEXIYy cOOOii
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2.6 OcCHOBHBIC CTaIUHU OCHOBHBIC CTAJINU U BETBH ABOJIIOLIMHI PackpbiBaTh copepkaHue TEPMUHOB U
9BOJIIOLIMY YEIOBEKa YeJIoBeKa: aBCTPAIIONUTEKHU, YenoBek MTOHSTUI: aBCTPAJIOMUTEK, YSIIOBEK YMEJIbIH,
yMedbii, Yenosek npsamoxoasaimuid, Yenoek YeJI0BEK MPSIMOXOISIIINI, HeaHIepTaell,
HeaHJepTalIbCKui, YeaoBeK pa3yMHbIi KpOMaHBbOHEIl, HEOJIUTUYECKAsT PEBOJTIOLIHSI,
COBPEMEHHOTO THIIA. MepBOOBITHOE MCKYCCTBO.
Haxonku uckonaeMbIx OCTaHKOB, BpeMs XapakTepru30oBaTh U CPaBHUBATH MEXKIYCOOOM
CyIlIECTBOBaHUs, 00JIaCTh OCHOBHBIC CTaJIMH 3BOJIIOLMH YCIIOBEKA:
pactpocTpaHeHus, 00bEM roJIOBHOTO XPOHOJIOTHYECKUI BO3PACT, apeall
MO03ra, 00pa3 KU3HU, OPYIUS. pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta,
Jlemoncmpauuu: o0pa3 XU3HU U OpyIus Tpyaa
Tabnuywt u cxemol: «OCHOBHBIE MeCTa
MaJICOHTOJIOTHYECKUX HAXOOK IMPEIKOB
COBPEMEHHOTO YEJIOBEKa,
«/peBHenmue noany», «JpeBHue Joamny,
«IlepBbie COBPEMEHHBIE JIFOIH.
Ob6opynoBaHue: MYJSIKU
«IIpoucxoxnenue yenoBeka» (OHOCTbI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHIePTAJIbIIA,
KpPOMaHBOHIIA); CICTIKUUIN U300paKeHUs
KaMEHHBIX OPY/AHI EPBOOBITHOTO YEJIOBEKA:
KaMHH-
qonmepsl, pyouia, ckpebia
2.7 | YenoBeueckue pachl U Yenoseueckne packl. OCHOBHBIC OOJIBIITNE PackpeiBath cosepkanie TEPMHUHOBHU

MIPUPOIHBIE A/TalITAlluH
YeJIoBeKa

pachl: eBporeouHast (eBpa3uiickas), Herpo-
aBCTpAJIONIHAs(IKBATOpUAJIbHAS),
MOHTOJIOUIHAs

(a3uaTcko-aMepuKaHCKas).

MTOHATHUI: Pachl, pacoreHes3, Colual-
JIapBUHU3M, PACU3M, METUCALUS.
XapaKkTepu30oBaTh U CPABHUBATH
IIPEICTaBUTENICHYEIIOBEYECKUX pac,
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YepTsl IPUCTIOCOOTICHHOCTH
MIPEACTABUTENCH YETOBEUECKUXPAC

K YCJIOBHSIM CYIIECTBOBaHMS. ENMHCTBO
yesioBeueckux pac. Kpuruka counanbHOro
JapBUHU3MA U pacu3Ma. Jemoncmpauuu:
Tabnuywl u cxemvi: «YemoBeueckue

pace»

pacKpbIBaTh MPUYUHBI I MEXAHU3MBbI
pacoreHesa, NepevyuciIsiTh U NPUBOIUTH
MIPUMEPHI TPUCTTOCOOTICHHOCTH YETIOBEKAK
YCJIOBUSIM CPEbI, MPUMEPHI
MIPUCIIOCOOUTETFHOTO3HAYEHHUST PACOBBIX
MPU3HAKOB.

Jloka3eiBaTh €QMHCTBO BH1a HOMO sapiens,
Hay4YHYI0 HECOCTOSATEIbHOCTHPACOBBIX
TEOPHM, UEH COLMATBHOIO

JIapBHHU3MA U pacuszma

HToro 4yacoB 1o teme

9

Tema 3. Opranu3mbl 1 OKPYKaloas cpeaa

3.1 | Dxonorus Kak Hayka 1 DKOJIOTHS KaK HayKa. 3aJauuu pa3/ielibl PackpeiBaTh cosnepikaHue TEPMUHOB U
HKOJIOTHH. MOHSITUI: 3KOJIOTHS, TI0JIEBbIE HAOIIIOIEHNUS,
MeTobl KOJTOTHYECKUX UCCIIEIOBAHUMN. IKCIIEPUMEHTBI, MOHUTOPUHT OKPY’KAIOIIEH
DKOJIOTHYECKOE MUPOBO33PEHNE CpeJibl, MOJIETUPOBAHUE, IKOJIOTUUECKOE
COBPEMEHHOI'0 YEJIOBEKA. MHPOBO33pEHUE.
JHemoncmpayuu: Ilopmpemuoi: [Tepeuncnars 3a1a4n 3KOJIOTUH, €€ pa3aeiibl
A. I'ymbonbar,K. @. Pynbe, O. UCBS3U C APYTMMH HayKaMH.
I'exkens. XapakTepru3oBaTb METOJIbI
Tabnuyvl u cxemor: xapra «[Ipupoznusre JKOJIOTHYECKHUX UCCIIETOBAHUI
30HBI 3EMJIN»

3.2 | Cpensl oOuTanus u 1 Cpenpl 0OUTaHMSI OPTaHU3MOB: BOTHAS, PackpbiBaTh conepkaHue TEPMUHOBU

IKOJIOTHIECKHE
(bakTopsl

Ha3eMHO-BO3IyIITHASI, TOYBEHHAS, BHYTPH-
OpraHu3MeHHasl.

Dkosnoruyeckue GaKkTophl.
Krnaccudukarms skomornaeckux

MIOHATHI: cCpesla OOUTaHUs,
AKOJIOTHYECKHEe (PaKTOPHI,

OMOJIOTHYECKUN ONTHUMYM,

OTPAaHUYHUBAIOMINHN (JIMMUTHUPYIOLUIN )
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dakTopoB: abuoTHYecKne, OMOTHYECKUEH
AQHTPOIIOTEHHBIE.

JleiicTBre sKoIOTHYECKUX (DAKTOPOBHA
OpraHU3MBlI.

Hemoncmpayuu:

Tabauyst u cxemwvl: «CpeaploOUTaHUs
OpPraHU3MOBY

dakrop.

XapaKkTepu30BaTh YCIOBUS CPEL
OOHMTaHMsI OPTaHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTEPU30BaTh
9KOJIOTHYECKUE (DaKTOphI: abNOTHYECKHE,
OMOTHYECKNE W aHTPOIOTCHHBIE.
OnuceIBaTh AEHCTBUE SKOJIOTHYECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHUS
KHU3HEACATCIIBHOCTHU paCTeHI/Iﬁ n
KMBOTHBIXPA3HBIX CPEAOOUTAHUS

3.3

AOunornyeckue
(bakTopbl

AbuoTtnueckue GpakTopbl: CBET,
TEMIIEPATYPa, BIAKHOCTD.
dotonepuoausm.Ilpucnocobnenus
OpPIraHU3MOB K JCHCTBUIO a0OMOTHYECKUX
(dakTopoB. bHOIOTrHYECKUEPUTMBI.
Hemoncmpayuu:

Tabauywl u cxemvi: «DOTONIEPUOTUZM.
Jlabopamopnsie u npaxmuueckue padoomoi:
Jlaboparopuas padota Ne 3.
«Mopdosornaeckne 0COOEHHOCTH PACTCHHI
U3 pa3HbIXMeCT obutanus». JlabopatopHas
pabota Ne 4. «BnusHuecBera Ha pocT U
pa3BUTHE YEPEHKOB

KoJIeyca»

PackpeIBaTh conepkaHie TEPMUHOB U
MOHSTH: abuoTnyeckue GakTopsl,
dboTonepuoan3M, OMOIOTHIECKUE PUTMBI.

AHanu3upoBaTth JAEUCTBUE CBETA, TEMIIEPATYPHI,

BJIA’JKHOCTHU HA OPraHU3MbIA IIPUBOAUTH

IPUMEPBI IPUCTIOCOOIEHHOCTH OPraHU3MOB.
[TpoBoauTh OuMOJOrMUECKUEe HAOMIOJCHUS MU
MIPOBEIEHHBIX

0hOpMIIATH
HaOIIOAEHUI

pe3yNbTaThl
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3.4 | buornyeckue buotnueckue akropsl. Buabt PackpsIBaTh conep:kaHre TEPMUHOBU
(bakTopbl OMOTHYECKHUX B3aUMOJICHCTBUMN: MOHATHI:0noTHYECKUEe (DaKTOPBHI,
KOHKYpPEHLUS, XUITHIYECTBO, CAMOMO3 UETO XUIIHUYECTBO, NTAPa3UTU3M,
dopmsbl. [Tapa3zutusm, Koonepanus, MyTyallu3M, | KOHKYPEHIHS, MyTYaJIu3M, CHMOHO3,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, KOMMEHCAJIU3M, HaXJICOHUYECTBO,
HAXJICOHHYECTRO). KBapTUPAHCTBO,AMEHCAIIU3M,
AMeHcanusM, HeUTpaau3m. HEUTPaIN3M.
3HaueHUE OMOTHYECKMX B3aMMOJCHCTBHUII 11 | XapaKTepu30BaTh OMOTHYECKHE
CYLLECTBOBAHHUS OPTaHU3MOB B IPUPOIHBIX (bakTOpBI M BUIBIB3aMMOOTHOLICHUH
cooO1ectBax./[emoncmpayuu: MCKIy OpraHusMamu, IIpUBOUTD
Tabnuyvi u cxemvi: «[THIIEBbIE TEITHY» MpUMEPhl B3aUMHON PUCIIOCOOIEHHOCTH
OpraHU3MOB.
CpaBHHBaTh MEXAY CO0O0M BUIBI
OMOTHUYECKIXB3aMOJICHCTBHIA
OpraHu3MOB
3.5 | Dkosornueckue DKOJIOTHYECKUE XapaKTEPUCTUKHU PackpsiBaTh comepxaHue TEPMUHOB U
XapaKTEPUCTUKU nonyssitiui. OCHOBHBICTIOKA3aTEH TTOHSATHI: TIOMYJISIIIUS, YACIICHHOCTb,

BHUJIa U MIOITYJIAINA

MOMYJISILIIUNA: YUCICHHOCTD, TUIOTHOCTD,
POXKJ1a€MOCTh, CMEPTHOCTb, PUPOCT,
Murpanus. J[luHaMuka 4ucIeHHOCTH
MONYJISLUUA U €€ PEerysiusl.
Hemoncmpayuu:

Tabruysl u cxemwl.: «llomymsuny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSIIUKY UHDY30pUU-TYPETBKI.
Jlabopamopnsie u npakmuueckue
pabomeut:

IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD,
IPUPOCT, MUTPALMs, AMHAMHUKA YUCIEHHOCTH
MOTYJISIIUH.

XapakTepu30BaTh OCHOBHBIE MTOKa3aTeNN
HKOJIOTHUYECKYIO CTPYKTYPY

MOMYJISIIUH; OIMCHIBATH MEXaHU3MBI
PEryJIALIMNA YACIEHHOCTH MOMYJISAUN
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[TpakTuaeckas padota Ne 2. «[lomcuér
IJIOTHOCTH TOMYJISIIANA Pa3HbIX BUIOB
pacTeHui»

HToro gacoB 1o Teme

5

Tema 4. Coo01ecTBa ¥ IK0JI0IrHYeCKHE CHCTEMbI

4.1 | CoobectBa 1 Co0011ecTBO OpraHu3MOB — OUOIIEHO3. PackpbIBaTh cozepkaHue TEPMUHOB U
OpraHu3MOB CrpyKkTypbl OMOLIEHO3a: BUA0BAs, MOHATUI: OMOLIEHO3, PIKOCUCTEMA,
IPOCTpaHCTBEHHas, Tpoduyeckas OMOreoLeHo03, BU/IbI-TOMUHAHTHI,
(nuuieBast). Buabl-10OMUHAHTHI. HKOJIOTUYECKAsl HUILA.
CBs131 B GHOLECHO3E. XapakTepu30BaTh OMOIICHO3
Jlemoncmpayuu: (coo011ecTBO), €r0 BUJOBYIO,
Tabauyst u cxemor: «lluiieBbie Lemny, NPOCTPAHCTBEHHYIO U TPOYUUECKYIO
«bHoO1IEHO03: COCTAB U CTPYKTYypay. CTPYKTYPBI.
Obopyoosanue: MOAEIb-aIILIUKALIUSA OOBACHATE ~ POITb  KOMIIOHEHTOB
«Tunuunble OMOLEHO3bI»; repoapuit OMOLEHO3a B HOJJEPKAHUM IO
«PacTuTenbHble COOOIECTBAY; CTPYKTYPBI M CyHICCTBOBaHHA
Kosekus «bronenos» Ha OTIpE/IeIEHHON TEPPUTOPHHL.
OOBACHATH OMOJIOTUYECKUM CMBICIT
SPYCHOCTH MJIUCTOBOM MO3aUKH.
CpaBHMBATh KOMIIOHEHThI OMOIIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYPBI, CBSI3H MEKIyOpPTraHU3MaMH
4.2 | DrocucTeMbl U 2 DKOJIOTHYECKUE CUCTEMBI (9KOCHCTEMBI ). PackpeiBath cosepkaHnre TEPMUHOB U

3aKOHOMEPHOCTHU UX
CYILIECTBOBAHUS

[TousTHEe 00 PKOCUCTEME U 6I/IOTCOLICH036.

(DYHKI_[I/IOHEUIBHBIG KOMITIOHCHTBI

MOHSTHIA: SKOCUCTEMA, OMOTeOIIEHO3,
MPOJYLIEHThI, KOHCYMEHTBI, PEIYLICHTHI,
Tpouueckre ypoBHH, MUIIIEBAS
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HKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopor BelecTB 1 IOTOK SHEPTUUB
9KOCHUCTEME.

Tpoduueckue (MUIIEBBIE) YPOBHH
sKocucTeMEBI. IIuieBple 1Ienu U CETH.
OCHOBHBIE TTOKa3aTeIN 3KOCUCTEMBI:
Oouomacca, IpoAyKIHs. JKOIOTHUECKHe
MUPAMUJIBL: IPOIYKIIUH, YUCICHHOCTH,
6uomaccel. CBOMCTBA 3KOCUCTEM:

YCTOI\/JI‘-II/IBOCTB, CaMoperyJjianusi, pasBuTHUC.

Cyxkueccus. [lemoncmpayuu:
Iopmpemeui: A. JIx. Tencnu,B.
H. Cyxaués.

Tabnuyvl u cxemwl: «llpuponHeie
coobuiectBay, «llenu nutaHus»,
«OKOoJIOTHYECKask TUPaMUIa»

LEMb U CETh, IKOJIOTUYECKUE MUPAMU/IBI,
O6uomacca, IpOAYKIIHS,CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI(e€

CIIOCOOHOCTB K AJIUTECIIBHOMY

CaMOIIOAACPKAHUIO, OTHOCUTCIIBHO SaMKHyTBIﬁ
KpYTroBOpOT BEIICCTB, HGO6XOI[I/IMOCTL IIOTOKa

SHEPTHH).

CpaBHHMBATh NAaCTOUIIHBIC U IETPUTHBIC
MUIIEeBbIE IIENH, TPOPUUECKUE YPOBHH
HKOCHCTEMBI.

Pasznuyarh nupamMuabl NpoIyKIuy,
MTUPAMHIBI YUCIICHHOCTH U TTUPAMU/TBI
OMOMaCCHI.

CocTaBisATh LIETIH U CETU MTUTAHUA.
IlepeunciATh CBOMCTBA YIKOCUCTEM:
YCTOMYUBOCTD, CAMOPET YIS,
pa3BUTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M TOJITICPKAHUS
paBHOBECHUS B 9KOCHCTEMaX.
XapakTepu30BaTh CyKIIECCUU, BBISBIISATH
MPUYMHBI U 00IIHE 3aKOHOMEPHOCTH
CMEHBI 9KOCHCTEM

4.3

[IpupoaHbie
JKOCUCTEMBI

[IpupoIHBIE 5KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocHUCTeEMa XBOMHOTO WX
IUPOKOIUCTBEHHOTO JIEca.

PackpsIBaTh copepxaHrue TEPMUHOB U
HOHSITHI: BOJHBIE SKOCHCTEMBI,
OHOreoreHo3bl, (PUTOIIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuywl u cxemol: «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIeCay,
«3JKocucTeMa XBOMHOTO Jiecay,
«bHOLIEHO3 BOAOEMAY.

Obopyoosanue: repdapruu U KOJUTCKITUH
pacTEeHUN U KUBOTHBIX,
MPUHAISKANTUX K PA3HBIM
HKOJIOTMYECKUM TPYIIIIaM OJIHOTO BHUJIA

ITpuBOIUTE IPUMEPHI TPUPOIHBIX
HKOCUCTEM CBOECH MECTHOCTH.
CpaBHUBaTh Ha3€MHBIE U BOJHbBIE
HKOCHUCTEMBI; OPraHU3MBbI, 00pa3yroIue
pasHble Tpo(hudeckue ypoBHU

4.4 | AHTpOIIOTEHHEIE AHTpPOIIOT€HHBIE 3KOCHCTEMBI. PackpbIBaTh cozepkaHue TEPMUHOB U
9KOCHCTEMbI ATpO’KOCHCTEMBI. HOHATUI: aHTPOIIOTeHHAast 3KOCUCTEMA,
VYpb6oskocucremsl. buonoruueckoe u arposKocucTema, ypoosKkocucTema,
XO035CTBEHHOE 3HAaYCHHE Ouopaznoobpasue.
arpo’KOCHCTEM U YPOOIKOCUCTEM. XapakTepHu30BaTh arpO3KOCUCTEMBI U
buopa3znoobpasue kak GpakTop yCTOMUUBOCTH ypOOIKOCHUCTEMBI, 0COOCHHOCTH HX
skocucteM. CoXpaHEeHHEONOIOTHYECKOTO CYILLIECTBOBAHMSI.
pa3zHoo0pa3us [TpuBOAUTE MpUMEPHI AHTPOTIOT€HHBIX
Ha 3emiie. HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATBUX
Jemoncmpauuu: BHJIOBO COCTaB U CTPYKTYpY.
Tabauysl u cxemwvl: KATPOIICHO3Y. CpaBHHUBATB COCTAB U CTPYKTYPY
Obopyoosanue: xonnekuus «Bpeautenu IIPUPOIHBIX DKOCUCTEM U
Ba)KHEHUIITNX CEIbCKOXO03MCTBEHHBIX arpoO3KOCHUCTEM, arpO3KOCUCTCM U
KYJIBTYp» ypOO3KOCHUCTEM
4.5 | buocdepa— VYuenue B. U. Bepnazckoro o 6uocdepe. PackpsIBaTh conep:kaHre TEPMUHOB U
riodanpHas ['panuIpl, cOCcTaB U CTPYKTypa Ouocdepsl. MOHATH: 6rochepa, KUBOE BEIIECTBO,

3KOoCcHCTEMA 3EMITU

’KuBoe BemiecTBo U ero
¢ynkuuu. OcoGeHHOCTH OUOCPEphI Kak

JUHAMUYECKOE PAaBHOBECHE.
OnenuBats Bkiax B. M. Bepnanckoro
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r7100abHOM AKOCHUCTEMBI.

JuHaMuveckoe paBHOBECHE M 00OpaTHAsCBS3b
B Omocdepe.

Hemoncmpayuu:

Ilopmpemesi: B. Y. Bepnaackuii. Tabauyst u
cxemol: «O0IIas CTPYKTYpaduochepsl»,
«Pacrnpocrpanenue )xu3HUB Ouocheper,
«O30HOBBIN SKpaH OuocepbI»

B CO3/1aHME yueHus o Ouocdepe.
Xapaktepu3oBaTh cocTaB Ouochepsi,

(G yHKIIMH )KUBOTO BelecTBa brochepbin
ompeaensiTh (Ha KapTe) 00JIacTH ero
HarOOJIBIIIETO PACTIPOCTPAHCHUSI.
[TpuBOANTE IPUMEPHI IPOSIBICHUS (HYHKLIUI
JKUBOTO BEIECTBA OMOCHEpHI,
OMOTEOXUMHUYECKON ACATEIHHOCTH YeJI0BEKA.
[Tepeuncasite ocoOeHHOCTH OHOChEpHI

KaK I7100aJIbHOM 3KOCUCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BemiecTs u PackpwiBath cosiepkaHue TEPMUHOB U
CYIIECTBOBAHHUS OMOTreOXMMHUYECKUE IIUKIIBI DJIEMEHTOB MOHSTHIA: IEJIOCTHOCTh Orochepsl,
orochepsl (yrmepona, a3ora). KPYTOBOPOT BEIIECTB, OMOTC€OXUMUYECKUE

3oHanbHOCTH Onocdepbl. OCHOBHBIE IIUKJTBI DJIEMEHTOB, 30HATBHOCTH

OMOMBI CyIIIN. ouocdepsl,0MOMBI.

Jlemoncmpauyuu: OnuceiBaTh KPyroBOPOT BEUIECTB,

Tabauywl u cxemol: «KpyroBopoT yriepojaa OHOTreOXMMHYCCKHUE LUKIIBI A30Ta 1

B Ouocdeper, «Kpyrosoporazora B yriepona B 6uocpepe.

IPUPOIE OOBACHATH NPUUYNHY 30HATHBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
cylu 3eMiu

4.7 | YenoBeuecTBo YenoseuecTBO B Onochepe 3emin. PackpriBath conep:kaHue TEPMUHOB U

B Onochepe 3emn

AHTpOHOI‘eHHBIe HU3MCHCHUSB

ouocdepe. ['modbanbHBIC

MMOHSTHH: AHTPOIIOTCHHBIC U3MCHCHMU,

AKOJIOTMYECKUN KPU3UC, T100abHbIE
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HKOJIOTMUYECKUE POOIIEMBI.
Hemoncmpayuu:

Tabauywvl u cxemol.: «lIpumepHbIe
AHTPOIIOTE€HHBIE BO3ICUCTBUS

Ha IpUpoaY», «BaxHeWlIe HCTOYHUKH
3arpsi3HEHNS BO3AyXa U TPYHTOBBIX BO,
«ITouBa — BaxkHeas

cocrasistonas onocdeprn», «PaKToOpbI
Jerpaaanuu nousy, «llapaukosiit addexTy,
«DaKTOpbl PAIUOAKTUBHOTO 3aTrPS3HEHUS
ounocdepr»; KpacHas

kaura P®, n3o0pa>keHus: OXpaHsIeMbIXBHIOB
pacTeHUuil U KUBOTHBIX

poOIEMBI.

XapakTepu3oBath OHOC(HEpPHYIO POJIb
YeJI0BeKa.

[TpuBOAUTE MPUMEPHI AHTPOIIOTEHHBIX
W3MEHEHUl B buocdepe.

OreHnBaTh MOCIEACTBUS 3aTrPS3HEHUS
BO3J1YIIIHOW, BOAHOU CPEbl, U3MEHEHUS
KJIMMAaTa, COKpaeHuss OHOpa3HOO0pasHsl.
®opmMynupoBaTh COOCTBEHHYIO MO3UIIHIONO
OTHOIIEHHIO K III00aIbHBIM U PETHOHAIBHBIM
HKOJIOTUYECKUM MPpOoOIeMaM, apryMEHTHPOBATh
CBOIO TOYKY 3PCHHUSI.

Ha3piBaTh NprUuHBI MOSIBIICHUS
IIPUPOJOOXPAHHON ITUKH,

pacKphIBaTh 3HAUEHUE Iporpecca Jyis
MIPEOIOJICHUS DKOJIOTHYECKOTO

KpHU3uca

4.8

CocyiiecTBoBaHNE
MIPUPOJIBI U
9eJI0BEeYeCTBA

CocymecTBOBaHKE MMPUPOIBI U YEJIOBEUESCTRA.
CoxpaHenue 6nopa3zHO00pa3us Kak OCHOBA
ycToitunBoctu 6nochepnr. OcHOBa
PAaLMOHAJIBHOTO YIIPABJICHUS IIPUPOIHBIMU
pecypcaMu M UX MCIIONIb30BaHue. JJocTmkeHus
ounonorun

U OXpaHa MPUPOIBL.

PackpriBaTh conep:kaHnue TEpMUHOB U
MOHATUI: PAaMOHAIBHOE
MIPUPOIONOIB30BaHUE, YCTOMUNBOE
pa3BUTHE, KOIBOJIOLHSI.
XapakTepHu30BaTh palMOHAIbHOE
HCII0JIb30BaHUE MPUPOJAHBIX PECYPCOB;
OCHOBHBIE IT0JIOKEHHSI KOHLIENIIUT
YCTOMYMBOTO pa3BUTHS
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Hemoncmpayuu:

Tabauywvl u cxemwl: «buocdepa n

YEIIOBEK»
HToro yacos 1o Teme 9
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 [TPOI'PAMME
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