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PabGouass mporpamma 1o ydeOHOMY mnpeamery «buosorus» (6a30BbIi ypOBEHB)
(mpeametHas obnacth «EcTecTBeHHO-HAy4YHBIE TPEIMETH») (J1ajee COOTBETCTBEHHO —
nporpamMma o OMoJoruu, OMOJIOTHs) BKIIIOYAET MOSICHUTENIbHYIO 3aMIUCKY, COAEepKaHue
oOydeHusi, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHHMA NPOrpaMMbl 1O  OHMOJIOTHH,
TEMaTUYECKOe TUIAaHUPOBAHUE.

[TosicHuTenpHAs 3aMKcKa OTpaXkaeT oOIlue LEeIu W 3aJaud U3y4eHHs] OMOJIOTHH,
XapaKTePUCTHKY TCHUXOJIOTUYECKUX MPEANOChUIOK K €€ H3yYeHHI0 O0y4YaroluuMHUCH,
MECTO B CTPYKTYpE y4eOHOTo IUlaHa, a TaKXke MOJXOJbl K OTOOpY COJIEp>KaHus, K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3YJIbTAaTOB.

Conepxanue OOydeHHsI PACKpBIBACT COJIepKaTelIbHbIE JIMHUU, KOTOpPbIE
npeajiaratoTes JUisi 00s3aTeNIbHOTO M3Y4YEHHUs B KaXKIOM KJIacce Ha YPOBHE CPEIHETrO
obmrero o6pa3oBaHws.

[InanupyemMble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl IO OHUOJOTHU BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE PE3yNbTaThl 3a BECh IMEPUOJ OOY4YEHHs Ha YPOBHE
cpeaHero o0miero oopa3oBaHusi, a TaKXe MPEAMETHBIE JOCTHKEHUSI 00yUaromerocs 3a
KK/ 101 00yUYeHus.

HOACHUTEJIBHAA 3AIINCKA

[Ipu paspaboTke mporpaMmbl MO OHUOJOTHU TEOPETUYECKYIO OCHOBY JJIs
ompeeeHus MOAX0A0B K (POPMUPOBAHUIO COJIEPKAHMS YUEOHOTO MpeIMeTa
«buonorus» COCTaBHIJIN: KOHIIENTyaJIbHBIE MOJIOKEHHUS OrocC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIEJIEH, COACpKaHUs, pe3yJIbTaTOB 00yUeHUs U TPEOOBAHUIA
K YPOBHIO TIOJIFOTOBKH BBHIMTYCKHUKOB, TMOJIOKEHUS 00 OOIMIMX IENSIX W NPHUHIIMMAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHETo 001mero oopa3oBaHus B
Poccuiickoii @enepainuu, a TaKkKe MOJOKEHUS O crieliupuke OMoJoTun, € 3HaYCHUHN B
MO3HAHUU KHUBOW MPUPOJIBI U 0OECIICYCHUH CYIIECTBOBAHUS YETIOBEYECKOTO OOIIECTRA.
CorylacHO Ha3BaHHBIM TTOJIOKEHUSM OIPEACICHBl OCHOBHBIC (DYHKIIMHM TTPOTPAMMEI 110
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosjoruu naét MpelncTaBlieHHe O IeNsiX, 00 o0IIei crpareruu
00y4eHHs, BOCIUTAHUSI U PA3BUTHUS OOYYaIOIIUXCSA CPEACTBAMU y4eOHOIro MpeameTa
«buonorusy, ompeaenser o0s3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacmpeenieHre o pa3jesiaM u TeMaM, pEKOMEHIyeMYIO MOCIeA0BaTeIbHOCTh N3YUCHHUSI
y4eOHOTO MaTepHuaia ¢ y96TOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYarOIMUXCS.

B mporpamme mo OuoIOTMM TakKe YYHTHIBAIOTCS TPEOOBAHUS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METaNpeIMETHBIM H  TNPEAMETHBIM  pe3yibTaTaM  OOydYeHHUS
B (DOPMHUPOBAHUU OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW ACATEIHHOCTH/YICOHBIX
JEUCTBUN 00YJAIONTUXCS IO OCBOCHHIO COJIEP KaHMS OMOJIOTHYECKOTO 00pa30BaHMs.

B mporpamme mo Ouomormm (10-11 kmaccel, 0a30BbIii ypOBEHB) peaqM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3yYE€HUM OMOJIOTHUH, OJiaromapsi 4ueMmy B Hel



IPOCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (DOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA, LEHHOCTHBIX OPHEHTAlUN  JUYHOCTH,
HKOJIOTHYECKOTO MBIIIJIEHUS, TIPEICTABICHUIA O 3I0POBOM 00pase >KU3HU U OEepex HBIM
OTHOIIIGHHEM K OKpYyXaromei npupogHoil cpene. [losTomy Hapsay ¢ H3ydeHHEM
00111e0MOJIOTUYECKUX TEOPUH, a TaKKe 3HAHMM O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTM OCHOBHBIX MPOTEKAIOIMIUX B HHUX IMPOIIECCOB B Iporpamme Mo
OMOJIOTHH YJICICHO BHUMAaHHUE KCIOJIb30BAHUIO TIOMYYEHHBIX 3HAHUN B MOBCEIHEBHOMN
YKU3HU JJIs1 pEIICHUS MPUKIIAJIHBIX 3a/1a4, B TOM YKclie: MPOPUIAKTUKHA HACTIEACTBEHHBIX
3a00JIeBaHUN YEJIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHMs, OOOCHOBAHUS
IKOJIOTUYECKH 1IETIECO00PA3HOTO MOBEACHHS B OKpY>KaIOIIel MPUPOIHON Cpesie, aHaInu3a
BIIUSIHUSA XO3SMCTBEHHOM JESITEIbHOCTH YeJIOBeKa Ha COCTOSIHHE TPHUPOJHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHUMAaHHS K MPHUKIATHOW HaIPaBICHHOCTH
yueOHoro mnpeamera «buonorus» mNpOIUKTOBAHO HEOOXOAUMOCTBIO O00€CIIeUeHHUS
YCIIOBUM JUIsl PEHICHHS OJHOM W3 aKTyaJbHBIX 3aJad IIKOJIHLHOTO OHOJIOTHYECKOTrO
o0pa3oBaHusi, KoTopas npexanosiaraet (GOpMUPOBAHHUE y OOYUYAIOIIUXCS CHOCOOHOCTH
aJIanTUPOBATHCA K U3MEHEHUSIM JTUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

[IporpaMmma 1o OWONOTHUM SIBISIETCS OPUEHTHPOM I COCTaBJICHHS pPabOunx
porpamMm, aBTOPBI KOTOPBIX MOTYT MPEAJIOKUTh CBOM BapUaHT MOCIIEIO0BATEIHLHOCTU
U3YYEHHUSI U CTPYKTYphl Y4eOHOro Marepuaia, CBo¢ BUJEHUE MyTed (opMHUpOBaHUS Y
oOyuaromuxcst 10-11 kmaccoB mMpeAMETHBIX 3HAHWN, YMEHMHA W CHOCOOOB yueOHOMH
NESATEIbHOCTH, a TaKKe METOAMYECKUX PEIICHUM 3a1ad BOCHHUTAHUS W Pa3BUTHUS
cpencTBaMu yuebHoro npeamera «bromorusy.

buonorus Ha ypoBHE cpenHero o0miero oopa3oBanus 3aHUMAeT BaKHOE MecTo. OH
oOecrnieunBaeT (GOpMUPOBAHUE Yy OOYYarOIIMXCS MPEACTABICHUN O HAyYHOW KapTHUHE
MUpA, pacHIAPsET U 000011aeT 3HAHHS 0 )KMUBOU MPUPOJIE, €€ OTTMIUTEIHHBIX TPU3HAKAX
— YPOBHEBOM OpraHM3allid M SBOJIOIHUM, CO3AAET YCIOBHS JUIsSl: MO3HAHUS 3aKOHOB
KUBOW TPUPOJIBI, GOPMUPOBAHUS (PYHKIIMOHAIBHON TPaMOTHOCTH, HABBIKOB 37J0POBOTO
u 6e30macHOro oopasza >KM3HHU, SKOJIOTHYECKOT0 MBIIIJIEHUS, IEHHOCTHOI'O OTHOILIEHHUS K
YKUBOM IIPUPOJE U YETIOBEKY.

bonpmioe 3HaueHne OWMONOTHS WMEET TaKXKe JI PEIICHUS BOCHUTATENBHBIX M
Pa3BUBAIOIINUX 3a/7a4 CPEJHEro OOIIero oOpa3oBaHUSs, COIUANIHM3AIMN O0YUYarOIIUXCA.
N3yyenue Ouonorum obecrieunBacT yCJIOBUS JUIsl (DOPMUPOBAHUS UHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB, JCTETHYCCKON KYJIBTYPHI,
CIOCOOCTBYET WHTErpalMi OMOJOTHYECKUX 3HAHWM C TPEICTABICHUSIMH U3 JIPYTUX
y4eOHBbIX MpPEAMETOB, B YacTHOCTH, (U3MKUA, XUMHM U Teorpaduu. Ha3paHHbie
MOJIO’KEHUS O TPeJHa3HAYeHUH yueOHOro peameTa «bruosiorus» cocTaBuIId OCHOBY AJIs
omnpezeNieHus TOAXOJAOB K OTOOpY H  CTPYKTYPUPOBAHHIO €ro COAEpKaHWUs,
MPEJICTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

Ot6op conepxanusi yueOHOTO mnpenvera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUNA KyJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyyJaroruecs: JTODKHBI OCBOWTH 3HAHUS U YMEHUS, 3Ha4YUMBbIe UIsi (popMUpOBaHUS



oOmieil KyabTyphl, ONpEeAesonue aJeKBaTHOE MOBEACHNUE YEOBEKa B OKpYKaroIIen
OPUPOJIHOM Cpelle, BOCTPEOOBAHHBIE B IIOBCEJHEBHOM JKM3HU U IPAKTUYECKOU
nestenbHOCTH. (Oco0oe MecTo B 3TOW CUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHus, KOTOpbIE CIy>)KaT OCHOBOM Uil (OpPMHpPOBAHUS IpEICTaBICHUN
O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHpa W LEHHOCTHBIX OPHUEHTALUAX
JUYHOCTH, CHOCOOCTBYIOLIMX I'YMaHU3alUA OMOJIOTHYECKOT0 00pa30BaHUsl.

CTpyKTypupoBaHHE  COAEpKaHMA  ydyeOHOro  Marepuaga B [POrpaMme
no OWOJNOrMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUHN
00 OTJIMYUTENBHBIX OCOOCHHOCTSIX >KMBOM NMPUPOIBI, O €€ YPOBHEBOW OpPraHM3allUU U
IBOJIIOLIMU. B COOTBETCTBUM € 3THM B CTpPYKType yudeOHoro mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIIME COACprKaTeiabHble JIMHUK: «buosornsa kak Hayka. MeTonsl
Hay4yHOro Imo3HaHus», «Kierka kak Owuosioruueckas cucremay, «OpraHusm Kak
Oouonoruueckas cucrema», «Cuctema U1 MHOrooOpa3ue OpraHMYecKoro Mupa,
«OBOJIOLMSA JKUBOU TPUPOJBI», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lenps nzyuenus: yueoHoro npeamera «bruosngorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
0o0yJarouMMuCs 3HAHUSIMH O CTPYKTYPHO-(PYHKIMOHAIbHOW OpraHU3alUdHd >KUBBIX
CHUCTEM pa3HOro paHra M MNpUOOPETEHHWE YMEHUU HCIOJb30BaTh 3TH 3HAHUSA IS
TPAMOTHBIX JIEUCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS Pa3IMYHBIX
YKU3HEHHBIX MPOOIeM.

JoctwxxkeHne uend  u3ydyeHus ~— ydeOHoro — mpeamera  «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUNBAETCS PELICHUEM CIIEAYIOIINX 3a/a4:

OCBOEHHE 00YYarOIIMMHCS CUCTEMBbI 3HAHUHM O OMOJIOTMYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MpaBWiaxX, CIYKalluX OCHOBOM JUIs
(dbopMHpOBaHUS TPEACTABICHUIA O €CTECTBEHHO-HAy4YHOW KapTUHE MHpa, O METOoJax
HAy4YHOT'O O3HAHUS, CTPOEHUH, MHOTO00pa3ui U 0COOCHHOCTSX AKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHM3allMH, BBIJAIOIIUXCA OTKPBITUSAX M COBPEMEHHBIX MCCIEIOBAHUAX
B OMoNOTHH;

dopmupoBaHne y  OOydalIIMXCAd  TO3HABATENbHBIX,  MHTEJIEKTYaJbHBIX
Y TBOPUYECKUX CIOCOOHOCTEH B MPOLECCE aHANIM3a JaHHBIX O IyTAX Pa3BUTHUS B OMOJIOTUH
HAy4YHbIX B3IJISAOB, MJIEW U MOAXOJOB K M3YyYEHHUIO >KMBBIX CUCTEM Pa3HOrO YPOBHS
OpraHu3allky;

CTaHOBJICHHE y OOydarouuxcsi o01men KyJabTypbl, PYHKIIMOHAIILHON T'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH M OLEHUBATh SIBJICHHUS OKPYKAIOIIEro MHpa >KUBOU
IPUPOABI HA OCHOBAHUM 3HAHUH U OIBITA, MOJTYYEHHBIX MIPU U3YYEHUH OMOJIOTHH;

dopMupoBaHue |y oOOy4aromuxcs YMEHUH  WIUIIOCTPUpPOBaTh  3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTUYECKON JIEATEIbHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEXKIEHHOCTM B BO3MOXHOCTH TIO3HAHHS YEJIOBEKOM JKHUBOM
MIPUPO/IBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUSI K HEH, COOTIOICHHS DTUUECKUX HOPM
IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIEI0OBAHUM;

OCO3HAaHWE IICHHOCTH OMOJOTMYECKUX 3HAHUW JJIs TOBBIIIEHHUS YPOBHSA
HKOJIOTUYECKOM KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MPUMEHEHHUE MPUOOPETEHHBIX 3HAHMM M YMEHUW B TOBCEIHEBHOW >KWU3HU IS
OLCHKHA MOCJIEACTBUM CBOEU MESITEIBHOCTH IO OTHOLICHUIO K OKPYXAaUEHh Cpeae,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHME U COOJIIOJICHHE Mep MPOPUIAKTUKA
3a00J1eBaHUM.

B cucreme cpegnero obmero o6Opa3zoBanusi «buonorus», wusydaemas Ha
0a30BOM YpOBHE, SIBIIECTCS 00s3aTENIbHBIM YY€OHBIM MPEAMETOM, BXOSIIMM B COCTaB
npeaMeTHON 001acTi « ECTeCTBEHHO-HayUHbIE IPEMETHD.

OO61iee 4KCIIO YacoB, PEKOMEHIOBAHHBIX JUIsl M3y4deHUs: Ouonoruu — 68 yacos: B
10 ximacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B HeZlelo).



COJAEPXAHME OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kak Hayka

buonoruss kax Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTMMH €CTECTBEHHBIMU HayKamH, ¢puiaocodueit, STUKOMU, SCTEeTUKON U mipaBoM. Posib
ouosorun B (OPMHUPOBAHMM COBPEMEHHOM Hay4HOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS >KUBOM MPHUPOJLI (HAOIIOICHHWE, DKCICPUMEHT, OIHUCAHUE,
U3MepeHue, KiaccuduKaus, MoIeTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JTaHHBIX ).

Jemoncmpavyuu:
llopmpemuwi: Y. [lapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauyst u cxemvi: «MeTobl MO3HAHUSI JKUBOU IPUPOIBD».

JlabopamopHhuvie u npakmuueckue padoomot:
ITpakTryeckas padora Ne 1. «Mcmonp30Banre pa3IuIHBIX METOIOB IIPU U3YYCHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M KX OPTraHU3AIUA

KuBbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owojoruu. OTiauume
YKUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CgoiicTBa OMoOcHUCTeM M HMX pa3HooOpasue. YPOBHHU OpraHU3aIMU OHOCUCTEM:
MOJICKYJIAPHBIMA, KJIECTOYHBIM, TKAHEBbI, OPraHU3MEHHBIW, MOMYJISALUOHHO-BUIOBOU,
HKOCUCTEMHBIH (OMOTEOIIEHOTHYECKHUH ), OnOChEepHBIi.

Jemoncmpavuu:
Tabauywl u cxemwvl: «OCHOBHbIE TPU3HAKH KU3HW», «Y POBHU OpTraHU3aIMH KUBOU

TIPUPOJIBIY.
Obopyoosanue: moaenb moiekyisl JJHK.

Tema 3. Xumuueckui cOCTaB ¥ CTPOEHHE KJIETKH

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHE JJEMEHTbl: MaKpO3JIEMEHTBHI,
MHKPO3JIEMEHTHI. Boga 1 MuHEpaibHbIE BEILIECTBA.

OyHKIUKA BOABI U MUHEPAJIBHBIX BEUIECTB B KIIETKE. [loaaepxanne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHumble M 3aMEHMMBIE aMUHOKHUCIOTh. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI OE€ITKOBOW MOJIEKYJbI (MEpBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornyeckue GpyHKImm 0EIKOB.

depMeHTHl — Ouojoruueckue kartanauzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEHTp, cyocTpatHas crnenupuyHoctb. Kopepmentsl. Buramunbl. OTinnunsa GpepMeHTOB
OT HEOPTraHWYECKUX KaTaJnu3aTOPOB.



VYrieBoapl: MOHOcCaxapuibl (TIIOKO3a, pudO3a W JE30KCHPHO03a), AUCaXapHabl
(caxapo3a, JIakTO3a) ¥ oJIncaxapu bl (Kpaxmai, TIIMKOreH, HEeT0103a). buonornueckue
(YHKIUM YIIIEBOJOB.

JIlunuael: Tpurnuuepusl, Gochorunuabl, crepouasl. [ napodunsHo-TuaApOdhoOHbIE
cBoiicTBa. buonornueckue ¢ynkuum nunuaoB. CpaBHEHHE YIVIEBOJOB, OCJIKOB U
JUNUAO0B KaK NCTOYHUKOB SHEPIUH.

Hyxkneunossie kucnotel: JJHK n PHK. Hykneotuipl — MOHOMEPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuun JHK. Ctpoenue u ¢ynkiuun PHK. Buast PHK. ATO:
CTpOE€HHUE U QPYHKLUU.

[utonorus — Hayka o kieTke. Kierounast Teopust — mpuMep B3auMOJEHCTBUSA UIEH
¥ (paKTOB B HAYYHOM MO3HAHUU. METO bl N3YUYEHHUS KIIETKH.

Krnerka kak wnenoctHas skuBas cucrema. OOmMe NMpU3HAKU KIIETOK: 3aMKHYTas
HapyxHass MeMOpana, monekyibsl JIHK kak reHermueckuil anmapar, cucreMa CHHTE3a
Oenka.

Tunsl KiIeTOK: dyKapuoTHYecKas U IpokapuoTtuyeckas. OCOOCHHOCTH CTPOECHHMS
npokapuoTudeckon kiuetku. Kierounas crenka 6aktepuil. CTpoeHUE 3yKapuOTUYECKOM
KJ1eTKH. OCHOBHBIE OTJINYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KIETOYHAasl CTEHKA, IJIMKOKAJIUKC, WX
¢ynkuuu. ITnazmarnueckass memOpaHna, €€ cBoicTBa M (QyHKUuU. lluTomnasma u eé
opraHouasl. OpHomemOpaHHble opraHoujsl kietku: OJIIC, anmapar ['onbmxw,
an30coMBbl.  IlolyaBTOHOMHBIE ~ OpraHOMABI  KJIETKH: MHUTOXOHIPHUH, IUIACTUIBL.
[TpoucxoxaeHne MUTOXOHAPUA 1 TutacTul. Buael miuactua. HemeMOpaHHbIe OpraHOMIbI
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTP, LEHTPUOIM, PECHUYKH, XIYTUKU. DYHKIMU
OpPraHoOWJIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHslid UeHTp KieTkd. CTpoeHue sjapa: sigepHas 000J0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KIIETKE.

Hemoncmpauyuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. IInelinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinn, K.M. bap.

Jluaepammel.: «PacnpenesieHue XMMHYECKUX DJIEMEHTOB B HEXHBOU IPUPOAL,
«PacmpesiesieHrie XUMHUYECKUX AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabnuyvt u cxemovl: «llepuoguyeckass TabIMIla XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHre MoJeKyiIbl BOAbD», «buocuuTes Oenka», «CTpOCHHE MOJIEKYJBI OenKay,
«Ctpoenue dpepmenTtan, «Hyknennossie kuciotsl. JIHK», «Ctpoenune monekynst ATDy,
«CTpoeHue »yKapuOTHYECKOW KIeTKW», «CTpoeHue *KUBOTHOW KIETKW», «CTpoeHue
pacTUTENIBHOM KJIETKW», «CTpoeHHEe NPOKAPUOTHYECKOM KIETKH», «CTpOoeHHE siapa
KJIETKN», « YTIEBOIABD, «JIMIIMIBI».

Obopyoosanue.: CBETOBOM MHUKPOCKOM, 0O0OpyIOBaHWE JJIA  IPOBEICHUS
HAOJIOJICHUM, U3MEPEHMM, HSKCIEPUMEHTOB, MHKpOIpenapaTbl  PacTUTEIIbHBIX,
YKUBOTHBIX ¥ OaKTEpHUAIbHBIX KIETOK.



Jlabopamopnusie u npakmuueckue padomol:

JlabopatopHas padota Ne 1. «M3yueHne kaTaauTUYECKON aKTUBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaias3bl)y.

JlabopatopHasi pabota Ne 2. «3yueHue CTpoeHus: KJIETOK pacTeHUH, KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax u X OMUCaHUE.

Tema 4. )KuzHe eI TEIbHOCTH KJIETKH

OOmeH BemecTB, WM MeTa0oau3M. AcCUMUIAIUSA (IJTACTUYCCKUNA OOMEH)
U JUCCUMWIALMS (PHEPreTUUeCKuid OOMEH) — JB€ CTOPOHBI E€IUHOIO0 IMpolecca
MeTabonmm3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB W DHEPrUd B TTOHHUMaHUHU
MeTabonmn3ma.

Tuner oOMeHa BemecTB: aBTOTpO(HBI U TeTepoTpodHbId. Ponb (pepmeHToB B
0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBetoBas U TeMHoBas (a3pl oTocuHTe3a. Peakuuu doTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3A. 3HAUCHUE (POTOCUHTE3A I KU3HU HA 3emiie. Biusnue
yCJIOBUM cpenbl Ha (DOTOCMHTE3 U CHOCOOBI TOBBIIMICHHUS €r0 MPOAYKTUBHOCTH Y
KYJBTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepun. 3HaYCHUE XEMOCUHTE3a JUISl )KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PacmierieHue BELIECTB, BbBIJCICHHE
U aKKyMYJIMPOBAHUE DHEPTUHU B KJIETKE. DTalbl YIHEPreTHYecKoro ooMeHa. [ mukonus.
bpoxenne u ero Buapl. KHCIOpPOIHOE OKHUCIEHHE, WJIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopmmupoBanue. IPPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

Peakiuu marpuyHoro cunte3a. I'enernueckas undopmarus u JJHK. Peanuzarnus
reHeTudecko uH(oOpManmu B KIETKe. [ €HeTHMUecKHuil KOJ W €ro CBOICTBa.
Tpanckpuniust — marpuunbiii cunte3 PHK. Tpancmsmus — OuocunTe3 Oenka. DTarbl
tpaHcisiiuu. KonupoBanue amuHokucioT. Posb pubocoM B OnocuHTE3e Oernka.

Heknerounsie (opmbl xu3au — Bupychl. Hctopus otkpeitTus Bupycos (/I.W.
NBanoBckwuit). OCOOCHHOCTH CTPOSHHUS U KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bosie3Hn pacTteHuMil, KHUBOTHBIX M YEJIOBEKA, BbI3bIBA€MblEe BHpycamu. Bupyc
umMmyHoaeduiuta yenoseka (BMUY) — Bo3Oyautens CITM/{a. OOpaTHas TpaHCKpUIIIIHS,
peBepTasa u uHTerpasa. [Ipoduiiaktiuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHMUIA.

Hemoncmpavuu:

Ilopmpemwi: H.K. Konbuos, I.1. UBanosckuii, K.A. Tumupsizes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabomuzm», «MUTOXOHAPUSY,
«JHepreTudeckuii oOMeH», «Xioporact», «®Dotocuntesy, «Crtpoenue JIHK»,
«Ctpoenne n (yHKIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHEeTHYeCKUi KOm»,
«Bupycoe», «bakrepunodarn», «Ctpoenume u xu3HeHHbId 1mka Bupyca CII/a,
oakTepuodaray, «Pemnmukarms JTHK.

Obopyoosanue: wmopaenu-ammukanun «Yasoenue JIHK wu  Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojaeib cTpykTypbl JJHK.



Tema 5. PazMmHOkeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KrneTounslii UK, WK KU3HEHHBIA UK Ki1eTku. MHTepdaza nu muto3s. [Ipomeccsl,
nporekatoume B uHTep(daze. Pemnmukanms — peakuuss marpuyHoro cuuteza JIHK.
Crtpoennie XxpoMocoM. XpOMOCOMHBIN Ha00p — KapuOTHUM. JUIITONAHBINA U TarIONAHBINA
XpPOMOCOMHBIE HaOOpbl. XpomaTuabl. LluToNOrMYecKrue OCHOBBI Pa3MHOKEHUS W
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetku — Muto3. Ctaauu muto3sa. [Iponecchl, MpoucXoasiire Ha pa3HbIX
CTaJusAX MUTO3a. bHOIOTHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rTbeib KJIETKU — allONTO3.

@dopmbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe W TMoyioBoe. Bujasl Oecronoro
Pa3MHOXKEHUA:  JIEJICHHE HAABOE, IIOYKOBAaHME OJAHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHHUPOBAHHE
OpPraHU3MOB, €r0 3HAYECHHE JIJISl CEJICKIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIIMYUSA OT OECIIOJIOTO.

Meito3. Craguu wmeno3a. [lpomeccel, npoucxoasimme Ha CTaausSX Meno3sa.
[ToBenenne xpomocoMm B Meiroze. KpoccuHroBep. buonornyeckuii CMbICII U 3HaYCHHE
Meno3a.

["ameTorene3 — mporecc oOpa3oBaHUs MOJOBBIX KIETOK Yy XUBOTHBIX. [looBbie
JKeJe3bl: CEMEHHUKU U sinyHuKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK — T'aMeT
(cmepmaTto3oui, SMIEKIeTKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOSHUS
ANLEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [TapreHorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTCHE3). OMOpHOHaNbHOE  pa3BUTHE
(omOpuorenes). Otanbl SMOPHOHATBLHOTO PA3BUTHS Yy TO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisanus, opraHoreHes. IloctaomOpuoHansHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha
pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTRA.

Poct n pa3zButue pacrennii. OHTOre€He3 BETKOBOTO PACTEHHUS: CTPOCHHUE CEMEHHU,
CTaJuy Pa3BUTHSL.

Jemoncmpavuu:

Tabnuyvt u  cxemvi: «DOpMBI  Pa3MHOXKEHHS  OPraHu3MoB», «J/[BoliHOE
OIJIOZIOTBOPEHUE Y IIBETKOBBIX PACTEHUI», «BereraTuBHOE pa3sMHOKEHUE PACTCHUI,
«Jlenenue knetku 6akTepuit», « CTpoeHUE MOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Kinerounbiii mukn», «Pemukanus JJHK», «Muto3», «Menosy, «lIpamoe u HenpsiMoe
pa3BuTue», «l'amMeToreHe3 y MIIEKONUTAIONIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTCHE3a.

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaTsl «CriepMaTo30u1bl
MJICKOMUTAIOMIETO», <« SHIEeKIeTKa MieKonuTaonero», «KapuokuHes B KIETKax
KOpEIIKa JIyKa», MarHuTHas Mojeib-amumkanusa «Jlenenue xierkn», moxens JHK,
MoJieNTb MeTadazHON XPOMOCOMBI.
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Jlabopamopnbie u npakmuueckue padomol:

Jlabopatopnas padota Ne 3. «HaGmronenne MyuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MHUKPOIIpEIapaTax».

JlaboparopHast padora Ne 4. «/3yueHue CTpPOEHUS IMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacjiencTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHeTuku. Mctopus pa3BUTHS TeHETHKU. Poiib muronoruu
¥ SMOPHOJIOTHH B CTAHOBJICHUHM TEHETUKH. BKJ1ag poCCHIICKUX 1 3apyOEKHBIX YUEHBIX B
pa3BUTHE TE€HETUKU. MeToAbl TeHETHKU (TUOPHUAO0IOTUYECKUN, ITUTOT€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYecKuii). OCHOBHBIE T'€HETHYECKHWE TMOHATUSA. | eHeThyeckas
CHMBOJIMKA, UCIIOJIb3YEMAsI B CXEMaX CKpPEIIMBaHUMU.

3aKOHOMEpPHOCTH HAacJleJOBaHUs IPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MoHorubpuiHOEe CKpelMrBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOrO MOKOJIEHUS.
[IpaBuno n1oMUHHUPOBAHUA. 3aKOH PACIHICIUIEHHUS MPU3HAKOB. [ UMOTE3a YNCTOTHI TaMeET.
[lonHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JqurnOpuaHoe CKpellrMBaHWe. 3aKOH HE3aBUCHMOIO HACIEAOBaHUS MPU3HAKOB.
[{uToreneTuueckre  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUS.  AHAIM3UPYIOIIEE
CKpemnBaHue. M Crnonp30BaHWE AHANU3UPYIOMIETO CKPEIIMBAHUS JUIS  ONPENCIICHUS
T€HOTHIIa OCOOHU.

CuermieHHoe HacienoBanue npusHakoB. Padora T. Moprana mo cuemieHHOMY
HacCJIeIOBAaHUIO FeHOB. HapyllieHue clersieHns TEHOB B pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHUS HACJIEICTBEHHOCTH. | €HETUYECKUE KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpPEAENIEHUE TMOJja. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIe U reTEPOraMeTHbIE Oprann3Mbl. HacnenoBanue npu3HaKoB,
CLEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUbl ”3MEHUNBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posb
cpenbl B HEHACTEACTBEHHOM HW3MEHYMBOCTHU. XAapaKTEPUCTUKA MOIUMDUKAITMOHHON
W3MEHYMBOCTA. BapuanMOHHBIA psAI W BapualuuMoHHas KpuBas. Hopma peakuumn
npu3Haka. KojiimuecTBeHHbIE U KAYECTBEHHBIE TPU3HAKH U UX HOpMa peakiuu. CBOWCTBa
MOU(DUKAIMOHHOW U3MEHUUBOCTH.

HacnencrBennas, Wi TeHOTUIIMYECKas, HU3MEHUYUBOCTh. KomOuHaATHUBHAS
M3MEHYMBOCTh. Meli03 U MOJ0BOM MPOIECC — OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH.
MyrtanrionHass u3MeHYMBOCTh. Kilaccudukanus MyTauuid: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHbple. Yactora W npuuMHBI MyTauMid. MyTareHHsle  (akTopbl. 3aKOH
FOMOJIOTUYECKUX PAJIOB B HaciencTBeHHOW n3meHnunBoct H.W. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/AbI TEHETUKH YEJIOBEKA!
reHeaJoruueCKui, OJIM3HEIOBBIN, [IUTOTEHETUUECKUM, OMOXUMUYECKUHN, MOJIEKYIISIPHO-
T€HETUYECKUM. CoBpeMeHHOE ONPELIECIICHNE IreHOTHUIA! IIOJIHOTEHOMHOE
CEKBEHUPOBAHUE, T'E€HOTUIIMPOBAHUE, B TOM uucie ¢ nomoupro [I[P-ananu3a.
HacnencrBennnle 3a001eBaHus Y€I0BEKA: T€HHBIE 00I€3HHU, O0JIE3HU C HACIEACTBEHHOM
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MPEAPACTIONIOKEHHOCThIO, XpOMOCOMHBIE Oosie3Hu. ComMaThyecKue W TIeHepaTHBHbBIC
myTtari. CTBONOBBIE KIETKH. [IpMHIUIBI 3M0pOBOTO 00pasza >KWU3HHU, JTUATHOCTHKH,
npodUIaKTUKA W JIEYCHUS TeHETHYeCKHX OoJie3Held. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBAaHKE. 3HAYCHUE MEAUIIMHCKON I'eHETUKU B MPEIOTBPALICHUU U JICYCHUHU
FeHETHYECKUX 3a00JIEBaHUH YeJIOBEKA.

Jemoncmpavyuu:

llopmpemwvi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepuxon, H.B.
Tumodees-Pecosckuii, H.J1. BaBunos.

Tabauyvr u cxemvl. «MOHOTHOPUAHOE CKpEIIMBAHUE W €r0 IIUTOTEHETHYEeCcKas
OCHOBa», «3aKOH pAaCLICIUICHHUS U €r0 LUTOTE€HETUYECKass OCHOBa», «3aKOH YHCTOTHI
ramet», «/urnbpumHoe ckpemmuBanue», «lluTomormdeckne OCHOBBI AUTHOPHIHOTO
CKpelmnBaHus», «Meio3», «B3auMOJEHCTBUE AIUIEIBHBIX T€HOB», «l eHeTHYeckue
KapThl pPACTEHHM, XWUBOTHBIX M YEJIOBEKa», «l'eHeThka moja», «3aKOHOMEPHOCTU
HaCJIEJIOBaHUsI, CIICTUICHHOTO C MOJIoM», «KaproTumsl 4enoBeka U *KUBOTHBIX», «Buabl
U3MEHUMBOCTH», «MoaudukaloHHas HW3MEHYMBOCTHY, «HacnmemoBanue pesyc-
bakTopay», «I'eHeTHKa rpynn KpoBu», « MyTallMOHHas U3MEHYUBOCTH.

Obopyoosanue: Mojaenu-anuIiMKanun  «MOHOTHOPUIHOE  CKPEIIUBAHUEY,
«Henonnoe  nomuHupoBanue»,  «JluruOpuaHoe  ckpeummBanHue»,  «llepekpéct
XpOMOCOMY», MHKPOCKOIN U MHKporpenapaT «Jpo3zoduna» (Hopma, myranuud (GHopMbl
KPBUIbEB M OKPACKH Tela), repobapuii «I"opox moceBHOW».

Jlabopamopnuvie u npakmuueckue pabomul:

Jlabopatopnass pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y APO30(HIIbI HAa TOTOBBIX MUKPOTIpEapaTaxy.

JlaGoparopuas pabota Ne 6. «M3yuenne MoaudpuKkarmoHHON H3MEHUYHNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOM.

JlabopaTtopHnas pabota Ne 7. « AHanu3 MyTanuii y 1po30¢uiabl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTraeckas padota Ne 2. «CocTaBieHne U aHAJINA3 POJAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH

Ceneknups Kak Hayka ¥ IPOLECC. 3apOKACHNUE CENIEKINHA U JOMECTUKALUA. Y YEHNE
H.W. BaBunoBa o 1ieHTpax MPOUCXOXKIECHUS U MHOT000pa3vs KyJIbTYPHBIX PACTCHHIA.
L{eHTpBbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOABl CeNIeKIMU. MaccoBblii M WHIAMBUIYAIbHBIA OTOOPHI B
CEJEeKIIMM pacTeHWd W KUBOTHBIX. OIleHKa J3KcTepbepa. bBIM3KOpOACTBEHHOE
CKpenuBanue — HHOpuauHT. Yncras nuansa. CKkpelmmrBaHUe YUCTHIX JIMHUN. ['eTeposuc,
win rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuanzanus u e€ ycnexu. VcKkyccTBeHHBIN MyTareHe3 M MOJy4yeHHUE IMOJUIIIOU/IOB.
JlocTrxkeHus CeIeKINH PAaCTEHNUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BHOTEXHOJIOTHSI KaK OTpaciib MPOU3BOACTBA. | €HHAsI MHXKEHEpUs. DTarnbl CO3/1aHUs
pekomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kiierounas uHxkeHepusl.
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Krnerounsle KynabTypbl. MUKpPOKJIOHAIbHOE pa3MHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHE U
strudeckue npoodsnemsl. MO — reneTnuecku MOIUGUIIUPOBAHHBIE OPTAHU3MBI.

Jemoncmpavyuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. lBaHoB.

Tabauywl u cxemol.: kapta « L{leHTpBI TPOUCXOXKICHUS U MHOTO00Opa3Hsl KYJIbTYPHBIX
pacteHui», «llopoabl aOMamHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX pPAaCTEHUI»,
«Otnanéunas rudpuamn3aius», «Padorsr akagemuka M.D. Msanosay, «Ilomummonausy,
«O0bekThl  OnorexHosorun»,  «Kierounele  KyJabTyphl U KIOHUPOBAHUEY,
«KoHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyJSDKH TUIOIOB U KOPHEIUIOAOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035IMCTBEHHBIE PACTEHUS.

Jlabopamopnuvie u npakmuueckue pabomul:

Oxckypeust « OCHOBHBIE METO/IBI U JOCTHXKEHUS CEJIEKI[UU PACTEHUN U KUBOTHBIX
(Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (pepMy, COPTOUCHBITATENbHBIN YYacTOK,
B TEIUTMYHOE XO3SIICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA HIIM HAYYHOTO [IEHTPA)».

11 KJIIACC

Tema 1. JBosrouMOHHASE OHOIOTHSA

[IpennochuIKM BOSHUKHOBEHUS SBOJIOLIUOHHON TEOPHUH. DBOIIOIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BinusiHue 3BOIIOLIMOHHON TEOPUU HA pa3BUTHE OUOJIOTUU U APYTUX
HayK.

CeuzerenbctBa  3Boitound.  llaneoHTonorudeckue:  MOCIENOBATENBHOCTD
NOSIBJIEHUS. BHUJIOB B  MAJCOHTOJOTMYECKOM JIETONUCH, TMEpPEXOAHbIE  (POPMBI.
buoreorpadudeckue: cxo1cTBO U paznuune ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M  paziMyusi HMOpPHUOHOB pa3HbBIX BHUJOB
NO3BOHOYHBIX.  CpaBHUTEIBHO-AaHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTHYHBIE,
pYIUMEHTApHbIE OpraHbl, araBU3Mbl. MOJIEKYJIApHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IMyTell y BcCex
OpPTraHU3MOB.

OpomonnonHasa teopus Y. lapBuHa. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA.
JIBroKylMe Cuibl ABOJIIONMU BUAOB 1O JlapBHHY (M30BITOYHOE pPA3MHOKEHHE MpHU
OTPAaHUYEHHOCTH  PECypCcoB,  HeompenenéHHas  M3MEHUYMBOCTh, Ooppba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus Botonnu (CTI) u €€ OCHOBHBIC TOJIOKEHUS.

Muxkpososronus. [lomynsuns kak e1MHUIA BUA U SBOJIFOLINH.

JIBvokytue cuitbl ((pakTophl) SBOJIOIMH BHIOB B pUpoie. MyTalMOHHBIN TPOIece
¥ KOMOMHATUBHAS U3MEHYNBOCTH. [lomysiimonHbie BOIHBI U Apetid renos. M3omsmus u
MUTpalus.

EctectBeHHbIN 0TOOP — HANpaBIISIOMIMKA (pakTOp 3BOTIOLUUU. DOPMBI €CTECTBEHHOTO
oTOOpa.
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[Ipucnoco0aeHHOCT,  OpPraHM3MOB  Kak  pe3ysibTaT dBojouuu. I[Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMopG 036l U UAHO-aIaNITAIUH.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUAOOOPA30BaHUS:
reorpauyeckoe, IKOJIOTHUECKOE.

MaxkposBomoriusi.  dopmbl  3BomouMU:  (uUIETHYECKas,  JAUBEPTrEeHTHas,
KOHBEPreHTHasi, napajuiesbHas. HeoOpaTtuMocTs 3BONIOLUH.

[IpoucxoxaeHne OT HeCNEeUUaIU3UPOBaHHBIX NpenkoB. IIporpeccupyromas
crienrann3anys. ATanTUBHAS paIAALMS.

Jemoncmpavyuu:

llopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
9. I'ekxens, @. Mromnep, A.H. CeBepiios.

Tabauywl u cxemvl: «Pa3BUTHE OPraHUYECKOTO MUPA HA 3eMIIe», «3apOIbIIIH
MO3BOHOYHBIX >KMBOTHBIX», «ApXeonTepukcy», «PopMbl OOpbOBI 32 CYIIECTBOBAHHUEY,
«EctectBenHbIt 0T00p», «MHOr0o00Opasue copToB pacteHui», «MHoroodpasue mopos
KUBOTHBIX», «llomymsimun», «MyTallMOHHAs W3MEHYHMBOCTBY, «ApPOMOP(O3bD»,
«Mnunoananraumny, «O0mas nereHepauus», «BmwKymue cuiibl sBomonun», «Kapra-
cxema Mapumipyta nytemectBus Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocobseHHOCTh ~ OpPraHU3MOBY, «I'eorpaduueckoe BUJI000pa30BaHuE,
«IKOJIOTrMYECKOE BUA00OPA30BAHUE.

Obopyoosanue.; KOJJIEKLIHS HACEKOMBIX C PA3JIMYHBIMU THUIIAMU OKpacku, HaObOp
IUIOZOB U CceMsH, KoyuieKuus «[Ipumepbl 3allUTHRIX MPUCHIOCOOIEHUIN Y KUBOTHBIX,
Mozenb «OCHOBHBIE HaNpaBlICHUS SBOMIONUM», 00bEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaguyeckas kapra mupa, KoyuieKius «DopMbl COXpaHHOCTH UCKOTAeMbIX
JKUBOTHBIX W pacTeHuid», monaenb ammmkanus «llepekpéct Xxpomocom», BIIaKHBIC
npenapatbl «Pa3zBurre HacekoMoro», «Pa3BuTHe JATYIIKW», MUKPOIPEnapar
«/Ipozoduna» (Hopma, MyTanii pOPMbI KPUIHEB U OKPACKH TETIA).

Jlabopamopnvle u npakmuueckue padomoi:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHIOB 10 MoOp(doIOTHIECKOMY
KPUTEPHIO».

JlaGoparopHass pabora Ne 2. «OmnmcaHue TMPUCIIOCOOICHHOCTH OpraHu3Ma 1
e€ OTHOCUTEIIHPHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE KU3HU HA 3eMJie

JloHay4yHbIE TIPENCTABICHUS O 3apOXKICHUM KU3HU. HayudHble ruUmoTessl
BO3HUKHOBEHUS >KM3HU Ha 3emJjie: aOUOreHe3 U MaHCHepMUsl. XUMUYECKash dBOJIIOIHSI.
AOUOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHUIECKUX. DKCIIEPUMEHTAIILHOE
NOATBEPKACHUE XUMHUUYECKOM »HBoonMH. HavanpHble 3Tanmbl  OHOJOTHYECKOMN
somoruu. T'unmoreza PHK-mupa. ®DopmupoBanume MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE NPOTOKIETKU. IlepBbie kietkm u ux somouus. DopmupoBaHue
OCHOBHBIX T'PYIIII )KUBBIX OPTaHU3MOB.
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Pa3zutne xu3Hum Ha 3emiie mo 3pam W nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneosoiickas 3pa u e€ mepuoasl: KeMOPUNUCKII, OPTOBUKCKHM,
CHJIYPUMCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30Kickas 3pa ¥ €€ NePUOJIbl: TPUACOBBIMN, FOPCKHUM, MEJIOBOM.

KaliHo3o1ickas 3pa u €€ nepruopl: MaeOreHOBbIN, HEOT€HOBBI, AHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TEOJIOTMYECKHX TMpoueccoB. (OCHOBHBIE 3Tallbl

ABOJTIOITUN PACTUTEIHLHOTO M )KUBOTHOTO MUpPa. ApoMop(h03bl y paCTCHUI U )KUBOTHBIX.
[losiBnenue, pacuBET U BBIMUPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak oOTpaxkeHue HBomonuu. (OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBoyoIMA 4YeIoBeKa. AHTPOINOJOTHS Kak Hayka. Pa3BUTHE NpencTaBIEHUN O
MIPOUCXOKJICHUH 4YelIoBeKa. MeToIbl n3yueHusl aHTpornorene3a. CxoJcTBa U pa3Inyuus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (paxTopbl) aHTpororenesa. HaciencrBeHHass M3MEHUYHMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 »WU3HMU, U3TOTOBJICHHE OPYIUN Tpyla,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaaWM W BETBH HBOJIOLMM 4YEJIOBEKAa: aBCTPAJIOMUTEKH, YeloBeK
yMeJblid, YeloBek NpsaMoxoasuui, YermoBek HeaHAepTadbCKui, YeloBeK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JaCTh PACIPOCTPAHECHHS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBIE OOJIBIIUE paChl: €BPOICOUAHAS (€Bpaszuiickas),
HErpo-aBCTpaJiouHas (IKBAaTOpHalIbHAs), MOHTOJIOMAHAS (a3UaTCKO-aMEpPUKAHCKas).
UepTbl MpUCHTIOCOOTICHHOCTH TPEJCTABUTENICH YEJIOBEYECKUX pac K  YCIOBUSIM
cyuiectBoBaHus. EMMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Hemoncmpauuu:

Ilopmpemui: @. Pean, JI. I1actep, A.1. Onapun, C. Mumnnep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemor: «Bo3HukHoBeHHe COJIHEUYHOM CHCTEMBI», «Pa3BuTHe
opraHu4eckoro  mupa»,  «PactutenbHas — kieTtka», <«OKuUBOTHas  KIETKay,
«IIpokapuoTnueckass KieTka», «CoBpeMEHHass CHUCTEMa OpPraHuyecKoro MHpay,
«CpaBHEHHE aHATOMUYECKHUX YePT CTPOSHUS YEJIOBEKA U YEI0BEKOOOPa3HbIX 00€3bsIH»,
«OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX HAXOJOK ITPEAKOB COBPEMEHHOTO YEJIOBEKA,
«/peBHenmme moam», «lpeBHne mrogm», «llepBble  cOBpeMEHHBIE  JTHOAWY,
«HenmoBeueckre pachbh».

Obopyoosanue: mynsxu «lIpoucxoxnenue denoBekay (OIOCTbI aBCTPAJIONUTEKA,
NUTEKAHTPONA, HeaHJepTallblla, KPOMaHbOHIIA), CIENKU WIH U300paKEHHUS] KaMEHHBIX
OpyAWii  MEepBOOBITHOrO  4eloBeKa  (KaMHHU-uommepbl,  pyoOusa,  ckpebia),
reoXpoHoJoruyeckas Tabauua, KoJuiekuus «DopMbl COXPAHHOCTH HCKOIAEMBbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnsie u npakmuueckue padomoi:
[Ipaktnueckass pabora Ne 1. «M3ydyeHue HCKOMAEeMBIX OCTATKOB PACTEHUH H
YKABOTHBIX B KOJUIEKIUSX).
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DKcKypeus «IBOJIONUS OPraHHYECKOro Mupa Ha 3emiie» (B eCTeCTBEeHHO-HAayYHBIN
WJIN KpaeBEIUYECKUI My3€el).

Tema 3. Opranu3mMsl 1 OKpy KaIas cpeaa

OKojorus Kak Hayka. 3aJadd W pasfesbl DKOJIOTMH. MeTonIbl DKOJIOTMYECKUX
UCCIIENOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJAHAs, HAa3eMHO-BO3YIIHAs, IOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonorudeckne  ¢akropel.  Kiaccuduxamuss — skomornyeckux — (aKTOpPOB:
abuoTnueckue, OMOTUUECKUE U aHTPONIOTeHHbBIE. [IeficTBIE SKOIOTHYeCKUX (PaKTOPOB Ha
OpraHU3MBI.

AbGuotnyeckue (QakTophl: CBET, TEMIEpaTypa, BIAKHOCTb. POTONEPUOAU3M.
[TpucnocoOnenust OpraHu3MoB K JCHCTBHIO aOHMOTHYECKUX (PakTopoB. buonornyeckue
PUTMBI.

buotnueckue daktopel. Bumbl OMOTHYECKHMX B3aUMOJICHCTBUN: KOHKYpEHLMS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm, koomepauus, MYTyalH3M,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HAaXJEOHHWYECTBO). AMEHCAIU3M, HEUTpaIn3M.
3HaueHHe OMOTUYECKHUX B3aUMOJECUCTBUI Uil CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XaPAKTEPUCTUKH NONYJArU. OCHOBHBIE TOKA3aTENH MMOMYJISLINY:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUTpaLus. JIuHaMuKa
YUCJICHHOCTH MOIYJISIUNN U €€ PEryJIALUS.

Jemoncmpavyuu:

TIopmpempoi: A. I'ymbGonbar, K.®. Pynnse, O. ['exkkensb.

Tabauyvr u cxemwvr: xapra «llpupomubsie 30HBI 3emim», «Cpeabl OOUTaHUS
opranusmMoB», «®oronepuonuszm»,  «llonmymsuun», «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTHU MOMYJSIUUA UHPY30puu-TyPenbkny, «[lumieBrie enm.

Jlabopamopnusie u npakmuueckue padomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckne OCOOCHHOCTH pacTEHUI
13 pa3HbIX MECT OOHUTaAHHS.

Jlabopatopnas pabora Ne 4. «Biusinue cBeTa Ha pOCT U PA3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas pabora Noe 2. «Ilogcuér MIOTHOCTU MOMYJISIIIUN Pa3HBIX BUJIOB
pacTeHU.

Tema 4. CooO1iecTBa M 3K0JI0THYECKHE CUCTEMbI
CooOmiecTBo opraHu3mMoB — OuorneHo3. CTpykTypel OHOIEHO3a: BHJOBas,
POCTpaHCTBEHHAsA, Tpoduueckas (muiienasi). Buapl-qomuHanTsl. CBsi3u B OMOIIEHO3E.
DKoJIoTHYeCcKre cucTeMbl (3kocucTeMbl). [loHsiTHE 00 3KOCHCTEME U OMOTEO1IEHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: POAYLEHTbI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B 3KocucTteMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocucteMsl. [lumessie nenu u cetu. OCHOBHBIE MTOKA3aTEIHN SKOCUCTEMBI: Oromacca,
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OPOAYKIHUA. OKOJOTUYECKHE NUPaMUAbl: MNPOAYKIMH, YHUCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYHUBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. IDKOCUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTNIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpboskocucTeMsl.
buonornyeckoe n x03MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak Qakrop ycToWumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMIl€.

VYyuenue B.U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB v CTpyKTypa 6MocQepsl.
XKusoe BemectBo u ero ¢yHkuu. OcobeHHOCTH Ouochepsl Kak TII0OATbHOM
IKOCUCTEMBI. J[nHaMUYeckoe paBHOBECHE B 0OpaTHAs CBsI3b B Onocdepe.

KpyroBopoTs! BeliecTB 1 OMOre0OXMMUYECKUE IUKIIBI DJIEMEHTOB (YIiepoa, a30Ta).
3oHanbHOCTH OMocepbl. OCHOBHBIE OMOMBI CYIIIN.

UenoBedecTBo B Ouochepe 3emin. AHTPOINOTEHHbIE HM3MEHEHHSI B Ouocdepe.
['1oGanbHbIE 3KOJIOTHYECKHE TPOOIIEMBI.

CocyiecTBoBaHue NMPUPOJIbI U yesmoBeyecTBa. CoxpaHeHue OnopazHooOpasus Kak
OCHOBa ycToWuuBOCTH Omocdepsl. OCHOBA PAIIMOHAILHOTO YIIPABICHUSI MPUPOIHBIMU
pecypcaMu U UX HCoib30BaHue. JlocTikeHnst OMOJIOTHU U OXpaHa MPUPO/IBI.

Jemoncmpavyuu:

Ilopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabauyvr u cxemwvi: «llumesbie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogueie cooOmectBay, «llenmu nuUTaHusI», «IKOJOTHYECKAsT MUPaAMUIAY,
«buochepa u yenoBek», «IKOCHCTEMa MIMPOKOJUCTBEHHOTO Jieca», «IDKOCUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoémay», «ArpoueHos3», «lIpuMepHble aHTPONIOTEHHbIE
BO3JCUCTBUS Ha IpUPOAY», «BakHenmme WCTOYHUKM 3arps3HEHUs BO3JyXa U
TPYHTOBBIX BOJ», «llouBa — BaxHelias cocTaBisiomas Ouochepony, «DaKkTOPI
nerpanamnuu nouny, «llapaukosiil 3p ek, «DakTopsl paaAuOaAKTUBHOTO 3arpsi3HEHUS
ounochepr», «O0mas ctpykrypa ouochepsi», «Pacnpoctpanenue xu3nu B 6unocheper,
«O30HOBBIN 3kpaH Ouochepr», «Kpyroopor yriaepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEY.

OoGopynoBanue: Mojenb-aniuiMKanug <« Tunuuneie OUOIEHO3bI», TepOapuit
«PactutenbHble cooOUIecTBa», Koyulekuuu «buoneHos3», «Bpemutenu BaxHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYpP», TepOapuu W KOJUICKIIUM PACTCHUN U >KUBOTHBIX,
MpUHAJJICKAIIME K PAa3HbIM 3KOJOTMYECKUM TpylnaM OAHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300paxeHust OXpaHseMbIX BUIOB PACTEHUN U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IPOI'PAMMBI
11O BUOJIOI'M HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO ycranaBnuBaroTcs TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS
o0yyalomuMucsi MPOrpaMM  CpeAHero  olmiero  oO0pa3oBaHUsS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX peE3yJbTaTOB OCBOEHHUS mpeaMera «buomorus»
BBIJICJICHBI CJIEAYIONIHME COCTABJISAIONIME: OCO3HAHHE OOYYarOIIUMHUCSI POCCUHCKOM
TPaXJaHCKOM WJACHTUYHOCTU — TFOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEICIICHUIO, HAJIMYMEe MOTHUBAIMU K OOYYEHUIO OMOJIOTHH, IeJeHAINPaBICHHOE
pa3BUTHE BHYTPEHHHX YOEXKIECHUU JUYHOCTU HA OCHOBE KIIIOUEBBIX I[EHHOCTEH W
UCTOPUYECKUX TPAAUIMNA Pa3BUTUS OUOJOTUYECKOTO 3HAHUS, TOTOBHOCTh W
CIIOCOOHOCTh O0YYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEU JCSATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPHUCYIIUMU CHUCTEME OHOJIOTHYECKOr0 O00pa30oBaHMs,
HaJU4Yue SKOJIOTMYECKOr0 MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LEJIW U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUA mpeaMera «buonorus» pocTuraroTcs
B CIMHCTBE Y4YeOHOW U  BOCHUTATEIBHOW  JEATETBHOCTH B  COOTBETCTBHUHU

C TPAAUIIMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMHU, ICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, NPUHATHIMH B OOIIECTBENpPAaBWIAMH W HOpMaMU
MOBEJACHUS W  CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIIUM JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY M TIPaBOMOPSIIKY, YEJIOBEKY TPpyJa U CTApUIEMy MOKOJIEHHUIO, B3AUMHOIO
yBaXEHUsS, OEpPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACIEIUI0 W TPAIULUAIM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoi denepanyu, Ipupoie ¥ OKPYKAIOIIEH cpee.
JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yU4eOHOTO TIpeaMeTa « bHomorus JOJKHBI
OTpakaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIIMXCS ~ PYKOBOJICTBOBAThCS
chopMUPOBAaHHON BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpPUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOIIUX TPATUITUOHHBIM
IIEHHOCTSIM POCCUHCKOT0 00I1I€CTBA, PACIIMPEHUE KUZHEHHOTO OIbITA U OMbITa

JEATEIIBHOCTH B IMPOLIECCE PEATN3alM OCHOBHBIX HAIpPAaBICHUN BOCHUTATEIbHOMN
JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUS:

Cc(OPMHUPOBAHHOCTD TPAKIAHCKOW MO3MIIMKA OOYyYaroIIerocss Kak aKTHBHOIO H
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKCHHE 3aKOHA U
PaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIBHOCTH MPU CO3TAHUM YUEOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3a7a4, BHIMOJIHEHUN OMOJIOTMYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTBH ONPENENIATh COOCTBEHHYIO IMO3UILUIO MO OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM XKU3HU U OOBICHATH €€;

YMEHHE YYMTHIBaTh B CBOUX JICHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C pa3HbIMU YOEKIEHUSMH, KYyJIbTYPHBIMU LIEHHOCTAMH MU
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOIHEHUS YUYEOHBIX,
II03HABATEIBHBIX U UCCICAOBATEIbCKUX 3a7a4, YBAKUTEIBHOTO OTHOLICHUS K MHEHUIO
ONIOHEHTOB MIPU OOCYKIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPIKAHMUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU ACATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKOM T'PAKIAHCKOW HWICHTUYHOCTH, NATPUOTU3MA,
YBaXKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH meper PoauHoM, ropaoctu 3a
CBOM Kpal, cBOw PoanHy, CBOM $3bIK W KYJIbTYpY, IPOUUIOE U HACTOSAILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIIEHWE K NPUPOJHOMY HACIEIUIO U TaMSITHUKAM IPUPOJIBbI,
JTOCTUXEHUSIM Poccuun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CITIOCOOHOCTH OIIEHMBATh BKJIaJ POCCUMUCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJIOTHY, TTOHUMAaHUs 3HAYEHHUS] OWMOJIOTHMH B MO3HAHUM 3aKOHOB MPHUPOJIBI, B KU3HU
YeJIoBeKa M COBPEMEHHOT'0 00IIIEeCTBa;

ujeiiHas yOexkJAEHHOCTh, TOTOBHOCTh K CHyKeHMIO H 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 Cyb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CITIOCOOHOCTh  OIICHMBATh CHUTYyalldI0 W TPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYUBOIO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTI'O MPHUHATHS LEHHOCTEHM CEMEWHOM XWU3HU B COOTBETCTBUHU C TPAAUIHUSAMU
HapoaoB Poccuu;

4) 3CTeTHYeCKOIro BOCIIUTAHUS:

JCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYash OCTETHKY ObITa, HAy4dHOIO U
TEXHHUYECKOIO TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOILICHHMIA;

[IOHMMAHKE DMOLMOHAILHOIO BO3IEHCTBHS >KUBOM MPHUPOALI U €€ LEHHOCTH,

TOTOBHOCTH K CAMOBBIPA)KEHHIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMIICHHE IIPOSIBIISTH
Ka4eCTBa TBOPUYECKOM JTUUYHOCTH;
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5) ¢pusnyeckoro BocnUTaHHA, (OPMHUPOBAHUS  KYJIbTYPbl 3/I0POBbS H
IMOLMOHAIBHOIO 0J1Ar OOy YU

NOHMMaHUE U peanu3alus 3J0pOoBOro M Oe3omacHoro odOpasza XHU3HU (310pOBOE
NUTaHWE, COOJIIOICHNE TUTMEHMYECKUX IPaBUI U HOPM, COAaHCUPOBAHHBIM DPEKUM
3aHATHI U OTIbIXA, peryjsipHas (pu3nyeckasl akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOIO
U KOMIIETEHTHOI'O OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY
3I0POBBIO;

[OHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
NOBEJICHUS B CUTYalUsIX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJIEACTBUA U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOICHMUS
AJIKOT0JIsI, HAPKOTUKOB, KYPEHU);

6) TPy0BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TPY/1y, OCO3HaHUE IICHHOCTH MacTEPCTBA, TPYA0JI00HE;

FOTOBHOCTh K AaKTHMBHOM JICATCJIBHOCTH TEXHOJOTHMYSCKONW M  COIMaJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTh TaKyIO JAESTEILHOCTD;

UHTEpeC K pa3audHbiM cdepaM MNpodecCHOHAIBHON JEATEIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP OynmyIed nmpodeccuu U pean30BbIBaTH COOCTBEHHBIC
’KM3HCHHBIE TIJIAHEI,

TOTOBHOCTB M CITIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) PKOJIOrHYeCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH 1€JIECO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UCTOUYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHSA  DKOJOTHYECKOM  KYJIbTYypbl: TPHUOOPETEHHE  OIbITa
IJIAHUPOBAHHUS MOCTYNKOB U OLEHKHA MX BO3MOXKHBIX IMOCIEACTBUN JJI1 OKPYXKAOUIEH
cpenpl;

OCO3HaHME I100AJILHOTO XapaKTepa HKOJOTUUECKUX MPOOIEM U IMMyTel UX PEIICHHUS;

CIIOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble MPU MU3YYCHUH OMOJIOTUU 3HAHUS U
YMEHUS TIPU PEIICHUU MPOOJIEM, CBA3AHHBIX C PAallMOHATIBHBIM MPUPOIOTIOIHE30BAaHUEM
(cobnrofeHue TpaBWJI TIOBEJACHUS B TNPUPOJE, HAMPABICHHBIX HAa COXpaHEHUE
PaBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, OUochepsl);

AKTUBHOE HEINPUATHE IECUCTBUM, NPUHOCAIIMX BPEA OKPYXKAIOIIEH NPUPOTHON
cpede, yMEHHE TMPOTHO3UPOBATh HEONArONPHUATHBIC HKOJOTMUYECKHUE TOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NPENOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPBHI,
ONbITA NEATEIBHOCTH SKOJOTMYECKOW HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
VMM B I[I03HABATEJIbHOW, KOMMYHHUKATUBHOW W COLMAIIBHOM MPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B TPAKTUUECKOMN JEATEIbHOCTH SKOJIOTUYECKOW HATPABICHHOCTH;
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8) meHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHON NPAKTHKH, OCHOBAaHHOI'O Ha JHAIOre KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHNE SI3BIKOBOM M YHTATEIICKOW KYJBTYpbl KaK CpeJICTBa
B3aMMOJICHCTBHSI MKy JIFOJIBMH 1 TTO3HAHUS MHPA,;

MMOHUMaHUE CIISITU(PUKN OUOJIOTUHN KaK HAyKH, OCO3HAHUS e€ POJIH B POPMHUPOBAHUHT
palMoOHAIBHOTO HAYYHOTO MBIIIICHHS, CO3JaHUU IIEJIOCTHOTO TPEJACTaBIICHUS 00
OKpY’KaloIlleM MHpPE KaK O CIMHCTBE MPHUPOIBI, YCIOBEeKa M OOIICCTBA, B IMO3HAHUU
IPHUPOJIHBIX 3aKOHOMEPHOCTEH W peIIeHHH Mpo0JeM COXPAHCHHS MPUPOTHOTO
paBHOBECHS,

yOSKAECHHOCT, B 3HAYMMOCTH OHOJIOTHU JUII COBPEMCHHOW IMBHWIIM3AIIHM:
oOecrieYeHHsT HOBOTO YPOBHS Pa3BUTHA MEIWIMHBI, CO3JIaHUE MEPCICKTHBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYpCHBIC MPOOJICMBI Pa3BUTHUSA YCIOBEUCCTBA,
IOWCKa TyTeH BBIXOJIA M3 TJIOOATBHBIX AKOJOTHUSCKHUX IPOoOIeM H 00eCIeUCHHS
nepexofa K YCTOHYMBOMY Ppa3BUTHIO, pPallMOHAIBHOMY HCIIONB30BAHUIO IPUPOIHBIX
pecypcoB U (POPMHPOBAHHUIO HOBBIX CTaHIAPTOB YKU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHHH OWOJIOTMYSCKUX 3HAHUH B IEJIAX MOBBIIICHHUS
oOmeli KyJnbTYphl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOM YacTH
(YHKITMOHATLHOW TPAaMOTHOCTH OOydYaromuxcs, (QOpMUpYeMOW TIpH HW3YYCHHHU
OMOJIOTHH;

IOHMMAaHKE CYIITHOCTH METOIO0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTCCTBCHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh IMOJIydaeMble 3HAHMS JUIsl aHAIM3a W OOBSICHCHHS SIBIICHUI
OKPYJKAaIOIIEr0 MHpa M TMPOUCXOIAIUX B HEM HM3MCHEHUH, yMCHHE JCNaTh
000CHOBaHHBIC 3aKJIFOYCHHS HAa OCHOBE HAyYHBIX (DAKTOB W HMMECIOIIMXCS JTAHHBIX C
IEJTBIO MTOTYYCHHSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSTEIBHO MCIIOIH30BATh OMOJOTHYCCKUE 3HAHKS JIJISl PEIICHUS
po0JIeM B PEaTbHBIX JKU3HCHHBIX CUTYAIINSX;

OCO3HAaHUC IICHHOCTH HAYYHOW JCSATCIBHOCTH, TOTOBHOCTH OCYIICCTBISATH
IPOEKTHYIO M HCCJICIOBATEIBCKYIO JSATSIBHOCTh HHIMBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEIPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPa30BAHHMIO,
K aKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHHUH MO OMOJIOTHH B COOTBETCTBHHM C )KM3HCHHBIMHU
NOTPEOHOCTSIMHU.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHSI ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT:  3HA4UMble JJIs1  (OPMHUPOBAHUS  MHUPOBO33PECHUS  OOyYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXIPEIMETHBIC) OOIEHAyYHbIC TOHITHS, OTpaKarolue
[IEJTIOCTHOCTh HAYYHOM KapTHUHBI MUpA U CTICIU(UKY METOJIOB MTO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPIUs, SBJICHHUE, MPOILIECC, CUCTEMA, HAYyYHbIN
(baKkT, MPUHIIKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIICIOBAHUE,

21



HaOJI0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHbIE yueOHbIE JEeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE, PETYJISTUBHBIE), o0ecrneunBarome
dbopmupoBanre (GYHKIUOHATBHOM TPaMOTHOCTH W  COLMAIBHOM  KOMIIETCHIIMH
oOyJaromuxcs, CIIOCOOHOCTB o0yJaromuxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHMS W YHUBEpCAJIbHbIC Yy4eOHBIC
JICVCTBHS B ITIO3HABATEILHOW U COLMAIIBHON ITPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHHUBEPCAJIbHbIE Y4eOHbIE JeHCTBUS
Bba3oBble JJornueckue 1eiicTBUS:

CaMOCTOSITeNNbHO (OPMYIMPOBATh M aKTyaTU3UpOBaTh MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBILIUICHUS (aHalu3a,
CUHTE3a, CPAaBHEHUS, KiIaccuukaiu, 000011eH s ), pACKPBIBATH CMBICI OMOJIOTMYECKUX
NOHATUH (BBIACNATh WX XapaKTEpHbIE TMPU3HAKU, YCTAHABIMBATH CBA3U C JIPYTUMH
MOHSATUSIMHU );

ONPENENATh LUENH IEATEIbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUHU UX TOCTHKCHHUS,
COOTHOCHTB PE3YJIbTAThI IESITENBHOCTH C IOCTABIEHHBIMHA LEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS ISl 00bsSCHEHUS (PAKTOB U SIBJICHUM KUBOM
PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTHBHbBIC, JEIYKTUBHBIE, 10 aHAJIOIHH),
BBISIBIISAIT 3aKOHOMEPHOCTH M MPOTUBOPEYMS] B PACCMATPUBAEMBIX SIBICHHSX,
(OpMyIMPOBATH BHIBOJBI U 3aKIHOYECHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEACTBA IS IPEICTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOILIECHUN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUNI
Pa3HOTO POJia, BBISIBIICHHBIX B PA3UYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHHUsS MPOOJEMbl C Y4YETOM aHajau3a HMEIOIIMUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JACSATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM IESTEIIBHOCTH;

KOOPAVUHUPOBATh U BBINOJIHATH pabOTy B YCIOBHSX PEaJbHOTO, BUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE [TPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

ba3zoBble ucciaeaoBaTebCKe AeiiCTBUA:

BJIQJIETh HaBBIKAMHU YYEOHO-HCCIIEIOBATENbCKOM M TPOEKTHOM JESITEIbHOCTH,
HaBBIKAMU pa3perieHus: mpooaeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEUICHUS NMPAKTUYECKUX 33]1a4, NMPUMEHECHUIO Pa3INYHbIX METOIO0B
MO3HAHUS;

MCII0JIB30BAaTh PA3JIMYHBIE BUBI I€ITEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHMS, €T0
HWHTEpIIpeTaluy, IpeoOpa30BaHUIO0 U MPUMEHEHHUIO B YUCOHBIX CUTYAIIUsIX, B TOM YHCIIC
IIPY CO3/IaHUM YIEOHBIX U COITUATBHBIX TTPOEKTOB;

dbopMHUpOBaTE HAy4YHBIA THWIT MBIIUICHUS, BIJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHSITUAMHU U METOJAMU;
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CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 337]a4K B 00Pa30BaATEIbHOMN IEATETbHOCTH
Y )KU3HECHHBIX CUTYaIUsX;

BBISBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a7avy, BbIJABUTATh
runotesy e€ peleHus, HaXoAUTh apTyMEHTHI JIJISl JOKA3aTelIbCTBA CBOMX YTBEPKACHU,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHaJM3UPOBATh IMOJYUYCHHBIE B XOJI€ PEIICHUS 3aJa4d PEe3yIbTaTbl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISTH IEJICHANPABIICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B JEHCTBUSA
B PO ECCUOHATIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHUA B TIO3HABATEIBHYI0O W MPAKTUYECKYH0 OO0JIacTH
KU3ZHECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, NTPEJIaraTh OpUTrHHAIbHBIC MOAXObI U PEILICHUS, CTABUTD
poOJIeMBbI U 3aJ1a4H, IOMYCKAIOIIKe aJbTEPHATUBHBIC PEIICHHUS.

Padora c undgopmanmeit:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HMCTOYHUKAX HHPOpMaUUU (TEKCTE Y4EOHOro
nocoOusi, HayYHO-TOMYJISIPHON JIUTEPaType, OMOJIOTMUECKHUX CIOBAPAX U CIIPABOYHHKAX,
KOMITBIOTEpHBIX ~0a3ax JaHHbIX, B VIHTepHere), aHaIM3uWpoBaTh HWH(MOpMAIUIO
Pa3IMYHBIX BUJOB U (POPM IPEICTABICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTH U
HEMPOTUBOPEYNBOCTD;

bopMyIUPOBATH 3aMPOCH] U MPUMEHSATh PA3IUYHBIE METObI IIPU MTOMCKE U OTOOpE
Oounosiornueckoi nHpopMairu, He0OXOAUMOM JIJIsl BHIOJTHEHUS YYEOHBIX 3a/1ad;

nmpuoOpeTaTh  OMBIT  WCIONB30BAHUS  WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO WCIIOJNB30BAHUSA Pa3IUYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (POPMY TIPEACTABICHHS OMOIOTUYECKON
uHdopmaruu (cxembl, rpaduKu, TMarpaMMbl, TaOJIUIIBI, PUCYHKH U APYTOE);

HCTIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPU pabOTe ¢ OMOJIOTMYECKOM
uHdopMaIuet: TPUMEHATh XUMHUYECKHEe, (U3HYEeCKHEe M MaTeMaTHYECKHUE 3HAKU U
CHUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIOIB30BaTh U PEOOPa30BHIBATh
3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISAIHOCTH;

BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS M 3alIUThl MHGOpMaIKK, UHHOPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIE YHHBEPCAJbHbIE Y4eOHbIE eiiCTBUSA
OoOmenue:

OCYHIGCTBJIHTL KOMMYHI/IKEII_[I/II/I BO BCEX C(l)ean KHU3HHU, AaKTHUBHO y‘-IaCTBOBaTB
B JUAJIOre WM JAMCKYCCHU MO CYHIECTBY OOCyXJIaeMoil Tembl (YMEHHUE 3aJaBaTh
BOHpOCBI, BBICKA3bIBAThH CY)K)ICHI/IH OTHOCHUTCIIbHO BBIITIOJIHCHHUA HpeﬂnaraeMoﬁ 3aJa4u,
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YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIIMK JPYTUX YYaCTHUKOB JIHAJIOTa WJIU
JIUCKYCCHN);

pacrio3HaBaTh HEBepOAIbHBIC CPEACTBA OOIIEHUS, TOHUMATh 3HAUEHUE COITUATbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyalldid, yMETh CMsT4aTh
KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JUYHBIMU CHOCOOaMH OOIIEHUS W B3aUMOJACHCTBHS, ITOHUMATh
HaAMEpPEHUS APYTUX JIOJICH, MPOSBISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEIHUKY U B
KOPPEKTHOM popme GopMyIHpOBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO U JTOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUSI C UCTIO0JIb30BAHUEM SI3BIKOBBIX
CpEACTB.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U HHIUBUTYAIbHON PabOThI
MIpU peIIeHUU OMOJIOTHYECKON MpoOaeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh TPUMEHECHUS
rpynmnoBsiX (JOpM B3aUMOCHCTBUS NP pEIICHUU yU4eOHOM 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBHUI C YUETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEM Ka)KJI0TO YJI€Ha KOJUIEKTHUBA;

MIPUHUMATH LI€JId COBMECTHOM JIESITEILHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH
JICUCTBUSA IO €€ IOCTUKEHUIO: COCTABIISITH IIaH ACHCTBUI, PACIIPEIEIISATh POJIU C YUYETOM
MHEHUW yYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHMKAa KOMAaHJIbI B OOIIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBbIE  TPOEKTHI, OIEHUBAaTh HUJIEM C TIO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIUSX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PerynsitTuBHble yHMBepPCaJbHbIe Y4eOHbIE 1eMCTBUS
Camoopranusanus:

MCITOJIh30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISBICHUS MPOOJIEM M WX PEIICHUS
B )KU3HCHHBIX M YICOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIC YCTAHOBKHU B
CBOUX JICUCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KUBOM MPHUPOE, CBOEMY 370POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIECTBIIATh TMO3HABATENILHYIO JESTEIBHOCTh, BBISBIATH
npoOieMbl, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30oBaTEIHHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEIIbHO COCTaBJIATh IUIAH PEIICHHS TPOOJIEMBl C y4ETOM HMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OIIEHKY HOBBIM CHTYaITHsIM;

pacCHIMPSATh PAMKH y4eOHOTO MpeaMeTa Ha OCHOBE TUYHBIX MTPEATIOYTECHUH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelieHue;
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OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO HIUPOKON 3PYIUIUN B Pa3HbBIX
o0MacTsAX 3HAHWM, IMOCTOSHHO TIOBBIIATH CBOW OOpa30BaTENbHBIM U KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJITATOB LEIAM;

BJIAZIETh HAaBBIKAMH ITO3HABATEIILHOM pPEQIIEKCUM KaK OCO3HAHMSI COBEPLIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, MCIOJb30BATh
npu€MbI peIEKCUU 1JIs1 OLIEHKU CUTYalluH, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELIECHUS 110 UX CHUKEHUIO;

IIPUHUMATH MOTHBBI M APTYMEHTBI APYTUX IPH aHAIU3€ PE3YyIbTaTOB JACSITEIBHOCTH.

IIpunsiTHe ceds1 U APYrux:
MPUHUMATH ce0sl, TOHMMAasi CBOU HEJIOCTATKH U JOCTOUHCTBA;
MIPUHUMATh MOTHUBBI U apI'YMEHTHI APYTUX MIPU aHATIU3E PE3YIbTATOB JICSITEILHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHUX HA OIMIUOKH;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOro YeTIOBEKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbrarhl ocBoeHus: nporpammbl COO mo Ouosiornu Ha 0a30BOM
YPOBHE BKJIIOUAIOT cHenuduueckue s yueOHoro mnpeamera «buonorus» HayudHble
3HAHMS, YMEHUS M  CHOCOObl  JEHCTBHM 1O  OCBOEHHUIO, HHTEpIpPETaluu
U npeoOpa3oBaHUIO 3HAHUM, BHUJbI JESATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUN B Pa3jMYHbIX YYEOHBIX CHUTYyallMsX, a TakKe€ B pEalbHBIX
KU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C Owuojorueil. B mnporpamme mnpeamerHble
pe3yJIbTaThl MIPEICTaBICHBI IO rojlaM 00yUYEHUsI.

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI
MUpa U HAy4YHOIO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-
OMOJOroB B pa3BUTHE OMOJIOTHH, (YHKIHMOHAJIBHOM TPAMOTHOCTH 4YeJOBEeKa JJIst
pELIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEPKAHHE OMOJOTMYECKUX TEPMHUHOB U TOHSATUMN: KU3Hb,
KJIETKa, OpraHu3M, MeTabo113M (0OMEeH BeIeCTB U MPEeBpaIleHUe SHEPTUN), TOMEOCTa3
(camoperynsiuus), ypoBHEBas OpTraHM3alUsl >KUBBIX CHUCTEM, CAMOBOCIPOU3BE/ICHUE
(penpoyKiusi ), HaCJAeACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3JlaraTh  OHOJIOTUYECKHEe Teopuu  (KJIeTOYHas, XPOMOCOMHas,
MyTAallMOHHAs, [IEHTpalibHas JA0rMa MOJEKYJApHON Ouosiorun), 3akoHsl (I'. Mennens,
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T. Moprana, H.J. BaBuioBa) u yueHus (0 meHTpax MHOTO0Opa3usi U MPOUCXOXKICHUS
KyJabTypHbIX pacTteHuid H.M. BaBuioa), onpenenarb TpaHUIbl WX MNPUMEHUMOCTH
K JKHUBBIM CUCTEMAM;

yMEHHUE BJIAJeTh METOJaMU HAyYHOTO T[O3HaHUS B OWOJIOTUHU: HaOMIOACHUE
U OIMCAHHWE >KUBBIX CHUCTEM, MPOLECCOB M SIBJICHWM, OpraHu3alys U IPOBEIACHUE
OMOJIOTUYECKOTO HJKCHEPUMEHTa, BBIIBM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBHUCHUMOCTU
MEXIY MCCIEeNyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TIOJNYUYECHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYyYHBIX TOHSATHUH, TEOPUN W 3aKOHOB, YMEHHUE J€JaTh BBIBOJbI
Ha OCHOBAHHH MOJIYYECHHBIX PE€3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB:
oOMEHa BEIECTB M MPEBpAICHUS SHEPTHH B KJIETKe, (DOTOCHHTE3a, IIIACTUICCKOTO H
HPHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHHS,
Pa3MHOKEHU S, UHIUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTECHE3);

YMEHHE TMPUMEHATh TOJYYEHHbIC 3HAHUS JJi1 OOBSICHEHUS OHOJOTHYECKUX
MPOLIECCOB U SIBJICHUM, I MIPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOW KU3HU
C 1IeJIbI0 00ecTeueHUs 0€30MaCHOCTH CBOETO 3/I0POBBS U 37I0POBbsI OKPYKAIOIIUX JIFOACH,
COOJIIOZICHUST HOPM TPaMOTHOTO TOBEACHUS B OKpYXKalollled NpUPOIHOM cpere,
MOHMMAaHUE HEOOXOJUMOCTU MCIOJIb30BaHUS JOCTHXKCHUN COBPEMEHHOM OHMOJIOTHHU U
OMOTEXHOJOTUM JIJI PallMOHATILHOIO MPUPOAONOIB30BaAHNUS,

YMEHHE pelllaTh 3JEMEHTApHbIC T€HETUYECKHUE 3aadyd Ha MOHO- M JIUTUOPUIHOE
CKpEIIMBaHUEe, CIEIUICHHOE HACJIEIOBAHHUE, COCTABJISATh CXEMbl MOHOTHOPUHOTO
CKpELIMBaHUA I NPEACKA3aHUS HACIECAOBAHUS ITPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH Ja00paTOPHBIE U MIPAKTUUECKUE PabOThI, COOII0aTh MTpaBUiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKH  OIICHMBATh M  WHTEPHPETUPOBATH  MH(POPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUSI, BKIIOUAOIIYIO TICEBIOHAYYHbBIC 3HAHUS U3 Pa3THYHbIX
MCTOYHUKOB (CpelicTBa MaccoBOoil HHGOPMAIMK, HAYYHO-TIOMYJISAPHBIE MaTepHabl),
TUYECKHUE aCIEeKThl COBPEMEHHBIX HCCJICIOBAHUA B  OHOJIOTHH, MEAUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMoJIOrM4ecKyr0 MHGOpPMALIUIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO HMCIIOJIH30BaTh
MOHSATUIHBIN anmapat OMOJIOTUH.

[IpeameTHbie  pe3ynbTaThl  OCBOCHHS  ydeOHOro mpeamera  «buomorusy
B 11 kjacce T0KHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUY B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa ¥ HAy4YHOTO MHPOBO33PCHHS, O BKJIAQJ€ POCCHUUCKUX W 3apyOC)KHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWOJIOTHH, (YHKIIMOHATHLHOW TPAMOTHOCTH 4YeJIOBEKa JIJIst
pEIIeHHs )KU3HEHHBIX 33]1a4;
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YMEHHUE PaCKphIBaTh COAEpKaHWE OUOJOTMYECKUX TEPMHUHOB U MOHSATUN: BUJ,
NOMYJSAIKSA, TEeHOMOHA, SBOJIONMS, JBIXKYIIUE CHIBI ((DaKTOpHI) DBOJIOIHH,
MPUCTIOCOOJICHHOCTh  OPraHuW3MOB, BHUI000pa30BaHUE, HKOJIOTHYECKUe (HaKTophl,
HKOCHUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYLUEHTHI, LIEMU MUTAHUS, SKOJIOTHYECKas
npaMujia, OMoreoleHo3, ornocdepa;

yMEHHUE u3JaraTh OuoJIorHdeckue Teopuu (dBosonronHas teopus Y. Jlapsuna,
CUHTETHYECKass TEOpHUs HBOJIOIMU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoactBa K.M. bapa, dyepenoBaHus TJIaBHBIX HaIlpaBieHUWA W myTed sBostonuu A.H.
CeeprioBa, ydenusi o Ouochepe B.M. Bepuaackoro), ompenensiTe TpaHHUIBI HX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIAJCTh METOJaMU HAyYHOTO T[O3HaHUS B OMOJOTHHU: HaOIIOACHUE
U OIMCAaHHWE >KUBBIX CHUCTEM, MPOLIECCOB M SIBJICHUM, OpraHu3alus W IPOBEIACHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTU
MEXIY HCCIEIyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX TOHSTHH, TEOPUN W 3aKOHOB, YMEHHUE J€JaTh BBIBOJbBI
HA OCHOBAHHH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICTIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OUOJOTUUECKUX OOBEKTOB:
BUJIOB, TMOMYJALMKN, TPOIYIIEHTOB, KOHCYMEHTOB, PEAYILEHTOB, OHOTEOIEHO30B H
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUA00Opa30BaHUsl, MPUCTIOCOOJICHHOCTH OPTaHU3MOB, I€UCTBUS SKOJIOTMYECKUX
(GbakTOpOB Ha OpraHW3Mbl, MEPEeHOCa BEIIECTB W TOTOKA JHEPrMH B IKOCHUCTEMaX,
AHTPOMOTECHHBIX U3MEHEHHUI B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIECTB U
OMOreoXMMHUUYECKUX IIUKIIOB B Onocdepe;

yMEHUE TMPUMEHATHh TOJYYCHHBbIC 3HAHUA I OOBSCHEHUS OMOJOTUYECKUX
MIPOIIECCOB U SBJICHHUM, TS IPUHITHUS MPAKTHUCSCKUX PEIICHUN B MOBCETHEBHON JKU3HU
C LIeTbI0 00ecnedeH s 0€30MaCHOCTH CBOETO 3/I0POBBS U 3JI0POBbsI OKPYIKAIOIIUX JIFOJIEH,
COOJIIOZICHHUsST HOPM TPaMOTHOTO TMOBEACHUS B OKpYXKarolled MNpUPOAHON cpeje,
MOHMMAaHUE HEOOXOIUMOCTH UCIIOIb30BaHUs JOCTKEHUN COBPEMEHHON OMOJIOTUU ISt
PaIlMOHAIBHOTO MPUPOJIOTIOIE30BAHMUS;

yMEHHUE peliaTh 3JEMEHTapHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBIATH CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B SKOCHUCTEMAX (1L[EMU MUTaHUS);

yYMEHUE BBIMOJIHATH JTJA0OPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
npu paboTe ¢ y4eOHBIM U JIaOOPaTOPHBIM 00OPYA0OBAHUEM;

YyMEHHUE  KPHUTHYECKM  OIICHMBATh M  WHTEPHPETUPOBATH  HHQPOPMAIIHIO
OMOJIOTMYECKOTO COJEPKaHUsI, BKIIOUYAIOINIYIO TCEBIOHAYYHBIC 3HAHUSI U3 Pa3IMYHBIX
UCTOYHHUKOB (CpeicTBa MaccoBOW HMHMOPMAIMKM, HAYYHO-TIOMYJSPHBIC MaTepHabl),
paccMaTpuBaTh TJI00ATBHBIE SKOJIOTHYECKHUE TTPOOJIeMbl COBPEMEHHOCTH, (hOPMUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIIECHMs, 00001mast
OMOJIOTMYEeCKYI0 MH(OPMALIUIO U3 HECKOJbKMX MCTOYHMKOB, IPAMOTHO MCIOJIb30BaTh
MOHSATUWHBIN ammapat OMOJIOTHH.
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TEMATHYECKOE IINIAHUPOBAHMUE

10 KJIACC
Haumenosanue
No KonuuecTtBo OcHOBHbIE BUJBI AEATEIBHOCTH
pa3zenoB U TEM [IporpammHoe coaepxanue
n/n 4acoB oOyJaromuxcs
y4eOHOro rpeaMera
Tema 1. Buosorusi kak Hayka
1.1 | buosnorus B cucreme 1 buonorus kak Hayka. CBsi3u Ouonoruu PackpeiBath cogep:kaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATUN: HAYYHOE MUPOBO33pPEHUE,
JIPYTUMHU €CTECTBEHHBIMU HAYKAMU, Hay4Has KapTHHA MUPA, HAYYHBIH METO,
duocodueit, peTurue, STHKOM, THIIOTE34, TCOPHA, MCTOBI
ACTETUKOM U TIpaBoM. Poiib 6uonoruu ?{CCHGHOB&HH’I‘ 5
. . KTEPU30BaTh OMOJIOTHIO KaK HAyK
B (pOpMHUPOBAHNU COBPEMEHHOM HAy4YHOU apaKTCpU3oBa OJIOTHIO Kak HAyKY,
€€ MECTO U POJib CPEIId IPYTUX
KapTuHbl Mupa. Crucrema OUOIOTHYECKUX
€CTECTBEHHBIX HayK. [lepeuncisaTh
HayK.
Y pazziesnibl OMOJIOTUY B COOTBETCTBHUE
Aemoncmpayuu: C O0BEKTaMH U3YUYEHUS.
Ilopmpemi: 1. Napsun, 1. Mernens, HaspiBath BaxkHeHIMEe 0Tpaciu
H. K. Konsuos, /Ix. Yorcon u @. Kpuk. GHOTOrMUCCKIX 3HAHMI 1 3a1a4H,
Tabnuywl u cxemol: «MeTOIBI TO3HAHUS crosimue nepe Guonorueit XX B.
YKUBOU ITPUPOJIBI»
1.2 | Mertobl Mo3HAHUS 1 MeToabl MO3HAHUS KUBON MTPUPOIBI PackpsiBaTh conepxanre TEPMUHOB U
JKUBOM TTPUPOIBI (HabOmoIeHNE, DKCTICPUMEHT, OIMMCaHNe, | MOHSATUM: HAYYHBIA METOM, METOIbI
U3MepeHue, Kiaccudukaus, UCCIIEIOBAHUS.
MOJEIUPOBAHUE, CTATUCTUYECKAS XapaxkTepu3oBaTh OCHOBHBIE METObI
00paboTKa TaHHBIX). MO3HAHUS )KUBOW MIPUPO/IBI: HAOIIIOICHHE,
Hemoncmpayuu: AKCIIEPUMEHT, ONTUCAHUE, U3MEPEHHE,
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Tabnuywl u cxemol: «KMETOABITIO3HAHUS
YKUBOW IPUPOABD).

Jlabopamopnusie u npakmuyueckue
pabomol:

IIpaktrueckas padora Ne 1.
«/cnonb30BaHKE pA3TUYHBIX METO/IOB
IpY U3yYEHUU OMOJIOTUYECKHUX
00BEKTOBY

KJIacCU(pUKaLusl, MOJEIUPOBAHUE,
cTaTUCTUYECKast 00pabOTKa JaHHBIX

Hror

O 4aCoB I10 TEMC

2

Tema 2. ’KuBble cucTeMbl 1

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

Kusbie cucteMbl (OMOCUCTEMBI) KaK
IpeIMET U3y4YeHUs: OMOJIOTUH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTaHUYECKOU IPUPO/IBI.
CBoiicTBa OMOCHUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3aluu OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
NONYJIAIIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMO-TE€OLEHOTUYECKHUIA),
OonocdepHbIi.

Hayku, uzydaroniue OHMOCUCTEMBI
Ha pa3HBIX YPOBHSIX OpTraHU3alIUH.
Hemoncmpauuu:

Tabauywl u cxemovl: «OCHOBHBIC
MPU3HAKU KU3HUY, «Y POBHU

PackpeiBath conep:xaHue TEPMUHOB U
HNOHATUMN: CUCTEMA, OMOJIOrHYECKast
CUCTEMA, DJIIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOMCTBA HKHUBBIX CUCTEM,
0OMEH BElIECTB, Pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIECACTBEHHOCTD,
U3MEHYHUBOCTb, Pa3IpaKUMOCTb,
SHEPro3aBUCUMOCTb, YPOBHU
OpraHu3alMU KU3HU (OMOCHUCTEM).
XapakTepu30oBaTh MPUHIUIIBI
OopraHu3anuu OMOCUCTEM: OTKPBITOCTb,
BBICOKAS YIIOPSAIOYEHHOCTD,
CaMOpETyYJISALNS, UEPAPXUIHOCTD.
IlepeuncnaTs yHUBEPCAIbHBIE CBOMCTBA
YKUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3/IpakuMOCTh, IBHIKECHHE,
roOMeOoCTa3, poCT U Pa3BUTHE,
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OpraHU3ALIMHU )KUBOM IPUPOIBDY.
Mopens monekynsr JJHK

HACJIeZICTBEHHOCTh, N3MEHUUBOCTb,
3BOJIIOLMS (TIPUCTIOCOOJICHHE

K U3MCHSIOIIUMCS YCIIOBUSIM).
[TpuBOIUTH PUMEPHI OHOCUCTEM
Pa3HOTO YPOBHSI OPTaHHU3AIUU U
CpaBHHBATh MPOSIBIICHUS CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.

XapakTepu30BaTh OCHOBHBIE ITPOIIECCHI,

IPOTEKAOIINE B OMOCUCTEMAX:
00MEH BEIIIECTB U IIPEeBpaIlicHHe
SHEPTUH, CAMOBOCITPOU3BEICHHE,
caMOpEeTYJISINS, pa3BUTHE.
CoOmroath npaBuiia O€pesKHOTO
OTHOIIEHUS K)KHUBOU MPUPOJIC

HToro yacos 1o treme

1

Tema 3. Xumuueckuii COCTaB U CTPOEHHE

KJIETKH

3.1

XUMHUYECKUU COCTAB
KieTku. Boma n
MHUHEPAITBHBIE COJIH

1

XHUMHUYCSCKHUM COCTAB KJIIECTKH.
XHUMHUYECKUE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa u MuHepaabHbIC BEIIECTBA.
OYHKIMY BOABI U MUHEPATBHBIX
BelecTB B kKieTke. [Toanepxkanue
OCMOTHYECKOro OajaHca.

Hemoncmpavuu:
Juazpammsr: «Pacnpenenenue

PackpriBaTh comepkaHue TEPMUHOB

Y TIOHSTHIA: DJIEMCHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJIEKYa
BOJIbI KaK JHUIOJb, BOJIOPOJIHEIE CBSI3H;
ruApoduIbHBIE U THAPOGOOHBIE
BEIIECTBA.

Jloka3pIBaTh €IUHCTBO DJIECMEHTHOTO
cocCTaBa KaKOJHO U3 CBOMCTB JKUBOTO.

XUMUYECKHUX DJIEMEHTOB B HEXKUBOM PacnpenensiTe XUMUYECKHE DJIEMEHTHI
npupojie», «Pacnpenenenne XMuMUYECKUX | 1O TPyIraM B 3aBUCUMOCTH




AJIEMEHTOB B KUBOU IIPUPOCH.
Tabauyst u cxemsi: «llepuoanueckas
Ta0JIMIIA XUMUYECKUX DIIEMEHTOB,
«CTpOoeHNEMONEKYIIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPEACTABUTCIILCTBA
B OpPraHu3ME; XapaKTCPHU30BaATh POJIb
OTACIIBHBIX 3JICMCHTOB.

BrIABISITE CBS3B MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHYCCKOT'O
COCOMHCHUA U CTO q)YHKIII/ISIMI/I B KJICTKC

3.2 | benku. CocTaB u benku. CoctaB u ctpoeHne OEITKOB. PackpriBath copiepkanrie TEPMUHOB H
CTpoeHue OeJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. MOHSITHI: OEJIKH, TOTUMEPHI, MOHOMEDHI,
Heszamenumeble u 3aMeHUMBIE AMUHOKHCJIOTHI, TICTITU/THAS CBS3b,
AMUHOKUCIIOTHI. AMUHOKUCIOTHBIN MOJIMIICTITU/I, ICHATYPAIHS.
COCTaB. YPOBHHU CTPYKTYpPhI OCIIKOBOI XapakTepu3oBaTh OCJIKH KaK KJiacc
MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, OPTraHUYECKUX COCIUHEHUN;
TPETUYHAs U YETBEPTUYHASI CTPYKTYpa). | KIacCH(DHUIIUPOBATH UX II0 CTPOCHHIO
XUMHUYECKHE CBOMCTBA OEIIKOB. (rnoOynsipHbIe U GUOPUILTAPHBIE OENKK),
buonoruyeckue GyHkimu 6€IKOB. MEPEUUCIISATh U XapaKTepU30BaTh
Jemoncmpayuu: byHKIIUU OEITKOB
Tabnuywl u cxemol: «CTpoeHHE
MOJICKYJIBI OeIKay.
Obopyoosanue: CBETOBON MUKPOCKOII,
MUKpOTIperapaThl
3.3 | depMeHTHI — depMeHTHI — OM0JIOTHYECKHE PackpsiBaTh coziepkaHue TEpPMUHOB U
Ouosornyeckue KaTaJn3aToPHhl. TIOHSITH: (PepMEHTHI, aKTUBHBIHN IIEHTP,
KaTaJIn3aTopsbl Crpoenue epMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas cenn(pUIHOCTD,

cybcTparHas crieiupuIHOCTb.
KodepmenTtsr. Buramunsbi.
Otnuuust hepMeHTOB

OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

Ko(pepMeHTHI, OCIIKHN-aKTHBATOPHI U
OeJIKU-UHTUOUTOPHI.

VYka3bIBaTh OTAMYHS (PEPMEHTOB

OT HEOPTaHMYECKUX KaTaTu3aToOPOB.
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Jemoncmpayuu:

Tabauywl u cxemol: «CTpoeHue
depmeHTay.

Obopyoosanue: 000pyI0BaHUE
JUTSI TIPOBEJICHUSI HAOMIOACHUH,
M3MEPEHNN, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuyeckue
pabomul:

Jlabopatopnas padota Ne 1. «13yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(epMEHTOB (Ha IPUMEPE aMHUIIA3BI
WM KaTalla3bl)»

OOBACHATH pOTb GEPMEHTOB

B (DYHKITMOHUPOBAHUHU KUBBIX CUCTEM,
B IMPOMBIIIIJICHHOCTH, B MEAUIIUHE,

B IIOBCEJHCBHOM >KHM3HHU YEJIOBEKA

3.4

VrineBoasl. JInmmael

VYTIIeBoIbl: MOHOCaXapw bl (TIIFOKO3a,
pub03a u 1e30Kkcuprud03a), AMcaxapuabl
(caxapo3a, TJaKTO3a) ¥ MOJIMCaXapuIbl
(KkpaxmaJ, TTIUKOTeH, [IEeJUTI0I034).
buonorndeckue GyHKIMM yTIeBOIOB.
JIumuapl: TPUTITUTICPUIBI,
dbocdonunubl, CTEPOUIBI.

I'unpodunbHO-THIPOPOOHBIE CBOKCTBA.

buonoruueckue QyHKIUU JIUMHIOB.
CpaBHeHHE yTIIeBOJIOB, OCTTKOB U
JIUTIAIOB KaK UCTOYHUKOB DHEPTUH.
Hemoncmpayuu:

Tabauywl u cxemol: «YTIEBOIBD,
«JInnuaeny.

Obopyodosanue: 000pyI0BaHUE

PackppiBaTh copepkaHie TEPMUHOB H
MOHSTHIN: YTJICBOJIbI, MOHOCAXaPHU/IbI,
JMcaxapuabl, IOJUCAXapUIbl, TIIFOK03a,
pubo03a, 1e30Kcupudo3a, caxaposa,
JaKTO3a, MajbT03a, MEJIII0JI03a
(keTyaTka), Kpaxmall, TIIMKOTeH;
JIUTIA/IBI, TPUTITUIEPUILI (KUPBI, Maclia),
dbocdonunubl, CTEPOUIBI.
XapakTepu30BaTh YIIICBOIbI, TUITUIBI
KaK KJIaCCOPTraHMYECKUX COCTMHEHUM.
KiaccudummpoBaTs yTiieBOIbI ¥ JIAITH BT
110 CTPOCHUIO; TIEPEUHUCIIATH (PYHKITIN
YTJICBOOB M JIUTTUIOB.

CxemaTH4ecku U300pakaTh CTPOCHHUE
MOJIEKYJT yTJIEBOJIOB, JIUTIHIOB
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JUTS IPOBEACHUST HAOTIOCHU,
U3MEpPEHUH, SKCIIEPUMEHTOB

3.5 | HykneunHoBbIe Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBath conep:xanue TEpPMUHOB U
KACIO0Tbl. ATD Hyxneotnabl — MOHOMEpBI HOHATUH: 1€30KCUPUOOHYKIIEHHOBASI
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucyota (JJHK), pubonyknennoBas
¢bynkuuu JJTHK. Ctpoenue u hpyHkuuu kuciora (PHK), nykneorun,
PHK. AT®: crpoenue u pyHKIUN. IIOJIMHYKJICOTUHAS LEIIb
Jlemoncmpayuu: (MOMMHYKIIEOTHT), KOMILJIEMEHTAPHOCTb,
llopmpemuwi: JIx. Yorcon, @. Kpuk, ¢ynkun JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HaCJIECTBEHHOW MHGOPMAIIN); BUIbI
Tabnuywvl u cxemol: PHK (undopmanmonHnas, TpaHCIOPTHAS,
«Hyxnennossie kucinotel; JJHK», pubocoManbHas); ageHo3uHTpudocdar
«buocuntes 6enka», «CtpoeHue (AT®), makpospruueckas CBs3b.
MOJEKYJIBl ATO». XapakTepu3upoBaTh HyKICUHOBBIC
Obopyoosanue: CBETOBOW MUKPOCKOTI, KHACJIOTHI KaK XUMUYECKUE COETUHEHUS U
MUKpOIpenapaThl HOCHTEJIN HACJIEACTBEHHOM
uHdopMaIuu.
OtMeyaTh 0COOEHHOCTH CTPOCHUS
MoJIeKy HyKJIenHOBbIX kuciaoT (JIHK,
PHK) u AT®.
CxemaTudecku U300paxkaTh CTPOCHHE
HYKJIEOTHUJIOB, MOJIEKYJ HYKJIEMHOBBIX
kucior, AT®
3.6 | Mcropust u METOIBI [uronorust — Hayka o KJIETKe. PackpbiBaTh copepxaHnue TEPMUHOB U

U3YYEHUS KIIETKHU.
Kierounas teopus

Knerounas teopust — mpumep
B3aUMOICHCTBUA ueH U (hakToB
B HAYYHOM I1O3HAHHH.

MOHATHH: KJIETKA, [IATOJIOTHUS;
PAaCKpBIBaTh COAECPKAHUE MOJIOKEHUHN
KJIETOYHOU TEOPHH.
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MeToapl u3y4eHUs KIETKH.
Jemoncmpayuu:

Ilopmpemur:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. lneinen, K. bap, P. Bupxos.
Obopydosanue: CBETOBON MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHAIBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOorpadusimu
KJIETOK, TIOJTyYEHHBIE C TIOMOIIIBIO
CBETOBOTO U JJIEKTPOHHOTO MUKPOCKOTIA

[lepeuncisTh U XapaKTepU30BaTh
OCHOBHBIEC METObI U3YUCHHUSI KJICTKU:
(MPUTOTOBJICHUE CPE30B,

OKpaIliuBaHUe, MUKPOCKOITMPOBAHHE,
HEeHTPUPYTUPOBAHUE, KYJTbTUBUPOBAHNE
KJICTOK M TKaAHEH )

3.7

Knerka
KakK LIEJIOCTHAsA
JKUBas cUcTeEMa

KieTka kak enocTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
HapyxHasi MemOpaHna, moJiekyisl JJHK
KaK T€HETUYECKUN amnmapar, CHCTEMAa
cuHTe3a Oenka. Tumsl KIeTok:
JYKapUOTHYECKAsl U POKAPUOTHYECKASI.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKOMN KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
AYKAPUOTHYECKOMN KJIETKU. OCHOBHBIE
OTJINYUS PACTUTEIBHOM, )KUBOTHOM U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAs CTEHKA,
TJIMKOKAJTNKC, UX (PYHKITUH.
[Ina3marnueckasimeMOpaHa, ee CBOMCTBa
U QyHKUHUU.

PackpriBaTh copepkaHue TEPMUHOB U
MOHATHI: KIETKU (dyKapHOTHUIECKAs,
IIPOKAPUOTHYUECKas ), IJIa3MaTHIeCKas
MeMOpaHa (Ti1a3MaieMMa), IITUKOKAINKC,
TPaHCIIOPT BEMIECTB (ITaCCHBHBIN,
AKTUBHBIN ), 9HAOIKTO3 ((haromuTo3s,
MTUHOITUTO3), SK30ITUTO3, KIECTOUHAS
CTEHKA, HYKJICOHU]I.

CpaBHUBaTH MEXKIY COOO
YKapUOTUYECKUE U TPOKAPUOTUYECKUE
KJIETKH; OTMEYaTh CXOACTBO U Pa3Iudus
B CTPOCHUHU KJIETOK OaKTepui,
YKUBOTHBIX, PACTCHU U TPHOOB
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Jemoncmpayuu:

llopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUYECKOU KIIeTKI», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHue
pacTUTENbHOU KIeTKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.
ObopyodosaHue: CBETOBON MUKPOCKOIIL,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KJIETOK

3.8

Ctpoenue
YKaPUOTHUECKOM
KIICTKU

[MuTonnasma u ee OpraHoOUbI.
OnnomeMOpaHHbIE OpraHOUABI KIIETKU:
OIIC, anmapar ["oyib1KH, TU30COMBI.
[TomyaBTOHOMHBIE OPraHOUABI KJIETKU:
MUTOXOHAPUH, TIJIACTUIBI.
[TpoucxoxxaeHrne MUTOXOHAPUIA U
nactua. Buasl mnactu.
HememOpaHnHbIle OpraHOHIbI KJIIETKH:
pUOOCOMBI, KJICTOUYHBIA IIEHTP,
HEHTPUOJIHU, PECHUYUKH, )KTYTHUKH.
OyHKIIMU OPraHOUAO0B KIETKHU.
Bxurouenus.

S Ipo — perynsSTOPHBIN LIEHTP KIETKHU.
CrpoeHnue snpa: saepHas 000JI09Ka,
KapuoIIa3Ma, XpOMaTHH, SPBIIIKO.

PackpriBaTh copeprkanne TEPMUHOB U
MOHSTHI: IIUTOIIa3Ma, OPraHOU/IbI,
sujomnazMmarudeckasceTs (J11C),
anmapat [ oJIbJIKu, TM30COMBI, BAKyOJIb,
MUTOXOHIPUH, TUTACTHIBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
HEeHTp (LIEHTpOoCcOoMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHUS, SIAPO, AaepHas
0005104YKa, KapuoIuia3Ma, XpoMaTHH,
SIIPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOSHUE YYKAPUOTHIECKON
KJIETKH 110 N300paXKEHUSIM U

Ha MHKpOIIpenaparax;
KJIacCU(UIIUPOBATH OPTaHOUIbI

35




XpomocoMbl. TpaHCOpT BEMIECTB

B KJIETKE.

Hemoncmpayuu:

llopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemvt: «CTpoeHUE
AYKapUOTHUYECKOM KIETKN», « CTpoeHUE
KUBOTHOU KJIETKW», « CTpoeHUE
pacTUTENIbHOU KIIETKNY», « CTpOECHHE
MPOKAPUOTUYECKOMN KIIETKU,
«CtpoeHue szipa KIETKN.
Obopyodosanue: CBETOBONH MUKPOCKOII,
MUKpOTMpenapaThl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomul:

Jlabopatopnas padota Ne 2. «M3yuenue
CTPOEHHSI KJIETOK PACTEHUM, ’KUBOTHBIX U
OakTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax U uxX OMUCAHUE

B 3aBHCHUMOCTH OT OCOOCHHOCTEH MX
CTpoeHHs (OTHOMEMOpaHHBIE,
JTByMEeMOpaHHbIC, HEMEMOpaHHBIC);
OTHCHIBATHh (PYHKITUU KaXKIOTO
OpraHou/ia B KJIETKE.
XapaKkTepHu30BaTh KIIETOYHOE SIAPO KaK
MECTO XpaHEHHUs, iepeaauu (YIBOCHHE
XpPOMOCOM) U peain3aluu
(TpaHCKpUIILIKS) HACJIEICTBEHHON
uHpOpPMAITUHU KIETKU.

[TepeuncnsaTh 1 ONUCHIBATH KOMIIOHEHTBI
a51pa U ux (QyHKINH;

CxeMatnyHO H300paxxaTb CTPOECHUE
PaCTUTEIBHOU U )KUBOTHOU KIIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAUCHHE
TPAHCIIOPTA BEILIECTB B KIIETKE

HToro 4acosB 1o Teme 8

Tema 4. ’KuzHeaesiTeJIbHOCTH KJI€TKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIlIeCTB, MM METa0OIU3M. PackpriBaTh cojiepKaHiEe TEPMHUHOB U
[ImacTuueckuit Accumunsnus (IJ1IaCTUYECKUA 0OMEH) IIOHATHI: 0OMEH BEILIECTB U
obmeH. doTocuHTE3. U JTUCCUMMIIALIMS (DHEPTETUUECKUN IpeBpaIicHue SHePru (MeTaboIu3M),
XEeMOCHUHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO aCCUMUIIALNSA, TUIACTUYECKUI OOMEH,
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nporuecca Metadonu3ma. Posib 3aKkoHOB
COXpaHEHMS BEILIECTBA U YHEPTUU

B OHMMaHUU MeTabonu3Ma. Tumbl
oOMeHa BeIeCTB: aBTOTPOHBIN U
rerepotpodubiii. Poib pepmenTon
B 0OMEHE BEIIECTB U MPEBPAILCHUN
JHEPruu B KiIeTKe. POTOCHHTES.
CaertoBasi 1 TeMHOBas (azbl
dotocunTesa. Peakiuu porocunTesa.
OddekTuBHOCTH POTOCUHTERA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emiie. BrusHue yciaoBuii cpeabl
Ha ()OTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJIbTYPHBIX
pacTEHUN.

XeMOCHUHTE3. XEMOCHUHTE3UPYIOIIHNE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIE.
Hemoncmpavuu:

llopmpemuwi: K. A. Tumunpsses.
Tabauyvt u cxemvl: «XIOPOIIACTY,
«@DOTOCUHTE3)

TUCCUMUJISIIINSL, SHEPTeTUYECKUI OOMEH,
dboTocuntes, poronus,
dbochopunupoBanue, NepeHOCUNK
IPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOIIECCHI,
IPOTEKAIOIINE B CBETOBOM M TEMHOBOM
daze.

BhIsSBISITS MPUUMHHO-CIICCTBEHHBIE
CBSI3U MEXKAY NOTJIOLIEHUEM COJTHEYHON
SHEPTUH XJIOPO(UIIIOM U CUHTE30M
Monekyn ATO.

CpaBHMBaTh HCXOIHBIE BEILIECTBA,
KOHEYHBIE MPOTYKThI U YCIOBHUS
IIPOTEKAHMS PEAKLIMI CBETOBOU U
TEMHOBOH (a3bl (HOTOCUHTE3A;
CpaBHUBaTh GOTOCHUHTE3 U XEMOCHHTES.
OnenuBaTh 3HaueHHE (HOTOCUHTE3A U
XeMOCHHTE3a JJIs1 )KM3HU Ha 3emiie

4.2

DHepreTuYecKui
oOmeH

DHepreTuueckuii 0OOMEH B KJIETKE.
PacmieniieHue BeliecTB, BEIJICJICHUE U
AKKyMYJIMPOBAHUE SHEPTHUH B KIIETKE.
DTarbl 3HEPreTHYecKOro oOMeHa.
['mukonus. bpokeHueu ero BUIbl.

PackpbiBaTh copepxKaHre TEPMUHOB U
HOHSITHI: SHEPreTUYECKU OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOKEHHE,
CIOUPTOBOE OpOXKEHUE, OMOJIOTMUECKOE
OKHCJIEHUE, KJIETOYHOE JIbIXaHue,
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Kucnopoagnoe okucnenue, uim
KJIETOYHOE JibixaHue. OKUCIUTEIbHOE
dbochopunrpoBanue. IPHEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Hemoncmpayuu:

Tabnuywl u cxemol: « TUTIBITATAHUS,
«Metabomuzm», K MUTOXOHAPHUSY,
«JHepreTuyecKuii OOMeH»

JTUCCUMUIIATINSA, (DEPMEHT.
XapakTepu3oBaTb 0OMEH BEUIECTB U
IpeBpalieHue SHepruu (MeTaboIn3M)
KaK OJJHO X CBOICTB >KUBOTO.
[Tepeuuncnsate 0cOOEHHOCTH
TUIACTUYECKOTO U SHEPTeTUIECKOTO
oOMEHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEK/Ty HUMH.
Pa3znuyats THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPOQHBIN U
reTepoTPOPHBIN.

OrnuceIBaTh ATanbl JHEPTETUUECKOTO
oOMeHa (MOArOTOBUTEIbHBIH,
OECKUCTOPOIHBIN, KUCTOPOIHBII)

U CPaBHUBATH UX MEX]Yy COOOM.
XapakTepu30BaTh PEaKIUU TITUKOIN3a,
OpO’KeHUs, KJIETOYHOTO JbIXaHHS,
BBISIBIISITh TPUYUHHO-CJICICTBEHHBIC
CBSI3U MEXKTY TTTUKOJIN30M, KIE€TOYHBIM
JBIXaHUEM U CUHTE30M MOJIeKy1 ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKUCIOPOHOTO U KUCIOPOTHOTO
ATAroB

4.3

buocunres Oenka

Peaknun maTpuyHOrO CUHTE3A.
I'enetnueckas unpopmanus u JJTHK.
Peanm3zanus renetndeckon
uH(pOpMAITUH B KIIETKE.

PackpriBaTh conepkaHuE TEPMUHOB
1 NOHSATHUHN: T€H, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPHUIIIIHS,
TPAHCIALMS, KOAOH, aHTUKOJIOH,
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['eHeTHUeCKUI KO HETO CBOMCTBA.
TpaHcKkpuUNIUsA — MAaTPUYHBIN CUHTE3
PHK. Tpancsius — 6uocunTe3 OeKa.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIO0T. Posib pubocomB
OnocuHTe3e OelKa.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konb1os.

Tabauywt u cxemor: «Ctpoenue [JTHK»,
«Ctpoenue v (yHKIIMOHUPOBAHUE TEHAY,
«Cunres 0enka», «Penmukamus JJHK»,
«['eHeTHUECKUH KOI.

Obopyodosanue: MOJEIN- ANITTAKAIIUN
«Y nBoenue JJHK u Tpanckpunims»,
«buocuHTes 6enkay

pubdocoMma, IIeHTpaIbHAsI T0TMa,
MOJIEKYJIsIpHAsE OMOIOTHS.

Ornpenenarb CBOWCTBA T€HETUYECKOTO
Ko/a (TPUILJIETHOCTh, OJJHO3HAYHOCTb,
BBIPOXKICHHOCTD, YHUBEPCATHHOCTb,
HETIepEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuchIBaTh ATAMbl Peai3aIiuu
HaCJIeZICTBEHHOM MH(OPMAIIUHU B KIIETKE.
CpaBHHBATh PEAKITUN MATPHIHOTO
cuntezamonekyn PHK u 6enka B kinetke

4.4

Hexknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GopMBbI JKU3HU — BUPYCHI.
HcTopust OTKpHITHS BUPYCOB

(. . BanoBckwit). OcobeHHOCTH
CTPOEHHUS U )KU3HEHHOT'O IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC
BUpycamu. Bupyc nmmyHonedununra
yenoseka (BUY) — Bo36ynutens CITN Ja.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unterpasa. [Ipopunaktuka
pacnpoCTpaHEeHUs] BUPYCHBIX
3a00JIeBaHUH.

PackpbiBaTh copiep:kanrue TEPMUHOB U
TOHATHI: BUPYC, BUPYCOJIOTHS, KaTlCHI,
oakTepuodar, Bupyc uMmyHoiehuinra
yenoBeka (B1Y), oHkoreHHbIe BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY JKU3HU;
O0COOEHHOCTH CTPOEHUS U
KU3BHENIEATEIIbHOCTH BUPYCOB.
OnuchIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOAe(hUIIMTa YeTTOBEKA; pa3TuiaTh
Ha pucyHkax BTM ((Bupyc TabauHOM
Mo3auku), 6akrepuodar, BIY.
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Jemoncmpayuu:

Ilopmpempui: ]1. 1. IBaHOBCKHIA.
Tabauyvt u cxemol: «Bupycob»,
«bakreprnodarny; «CtpoeHue u
*U3HeHHbI nuki Bupyca CIIN/]a,
OaxTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarHuTHast MOJi€J1b-alIIMKALIMS
«CTpoeHue KIETKn»

O60CHOBBIBATH U COOIIOIATH MEPHI
npOo(UIAKTUKN PACTIPOCTPAHEHHUS
BUPYCHBIX 3a00JIeBaHUH
(pecniupaTopHBIE, KETyI0UHO-
KHIIIEYHBIC, KICMEBON dHIIe(anT,
BUY-undexius)

Hror

O 49aCoOB II0 TCMC

6

Tema 5. Pa3MHoKeHMe M MHAUBHIYAJbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN IUKIT
KJIEeTKU. [leneHue
KJIETKU. MuTto3

1

KiieTouHbIi UKL, WK )KU3HEHHBIN [TUKIT
kietku. MaTepdasza u MUTO3.
[Iporuieccol, mpoTekaroriye B uHTepdase.
Penunnkanms — peakuus MaTpU4IHOTO
cunre3a JIHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTIIIONAHBIN U TarlJION JHBIN
XPOMOCOMHBIE€ HA0OPbI. XpOMAaTHU/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
Opranu3MoB. JlejeHue KIeTKu — MUTO3.
Craaun muto3a. [Ipouecchl,
MPOUCXOJIAIINE HA PA3HBIX CTATUAX
MHUTO3a. bUOIOTMYECKUI CMBICT MUTO34.
[Iporpammupyemasi ruOEIb KJIETKH —
arornTo3.

PackpriBath conepkaHue TEPMUHOB U
MOHSITHI: KJIIETOYHBIN IUKIT, UHTEep(a3a,
penyIUIMKaIMS, XpOMOCOMAa, KApUOTHII,
rarJIONIHBIN, TUIIJTOUIHBINA
XPOMOCOMHBIA HAOOp, XpOMATHU/IBL;
MUTO3 €ro ctaauu: npodasza, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN IUKJT KJIETKH;
MEePEUYUCIIATh U XapaKTeprU30BaTh
NepUOoAbl KIIETOYHOTO 1HUKJIA,
CPaBHUBATH UX MEXTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTaHW3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUBATh CTAIUU MHUTO3A.
Paznnuate Ha MUKpoOTIpenapaTax
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Jemoncmpayuu:

Tabauywl u cxemol.: «KIETOUHBIN UKD,
«Pernmukanus [JHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHAasI
MOJIeTb-alIUIMKAIus «JleIeHne KIeTKu;
moens JJHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT 1
Mukponpenapat «Kaprokunes B KJIeTkax
KOpEIIIKa JTYKay.

Jlabopamopnuvie u npakmuueckue
pabomol:

JlabopaTtopHas padota Ne 3.
«HabmoaeHne MuTo3a B KJIETKaxX
KOHYHKAa KOpEIIIKa JTyKa Ha TOTOBBIX
MUKPOIIperapaTax»

Y PUCYHKAaX CTaJM{ MHUTO3A.
PackppiBaTh OMOJIOTUYECKUN CMBICI
MHUTO3a

5.2

Dopmsbl
Pa3MHOYKEHUS
OpraHU3MOB

®opMbl pa3MHOXKEHHUSI OPTraHU3MOB:
Oecroioe U MojIoBoe.

Busl 6ecrnonoro pa3MHOKEHHUS:
JIEJICHUE HAJIBOE U TIOYKOBAHHUE OJTHO-
Y MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHUE,
BETE€TaTUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHHE
JUISICETIEKIIN Y.

[TosioBOE pa3sMHOKEHUE, ETOOTIUYUS
OT OecroJIoro.

Jemoncmpavuu:

PackpriBath conepkaHue TEPMUHOB
Y TIOHSITUI: pa3MHOKEHUE, KJIOH,
MOJIOBBIE KJIIETKHU (TaMeThl),
SMIEKIIETKA, CIEPMATO30U/1, 3UroTa,
JieJIEHUEe HaJIBOE, TOYKOBAHUE,
criopyJisitiusi, pparMeHTanus,
BETE€TaTUBHOE Pa3MHOKEHUE,
CEMEHHOE Pa3MHOKEHUE, ONIbUICHUE,
JIBOMHOE OIJIOIOTBOPEHUE, TTOJIOBBIE
YKeJe3bl, CCMCHHUKH, SIMYHUKH,
OIUIOJIOTBOPEHUE (HAPYIKHOE,
BHYTPEHHEE).
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Tabauywvl u cxemol: «POPMBI
Pa3MHOKEHHS OPTaHU3MOBY, «J[BOMHOE
OIUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHuin», «Jlenenne KiIeTku
OakTepumn», «BereTaTuBHOE
pa3MHOXEHHUE pacTeHHi», «CTpoeHue
MOJIOBBIX KIJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

1 3Ha4YeHHE OECIT0JIOr0 U MOJI0BOI0
CITOCOOOB pa3MHOKEHUS.

Brinenars BuabI O€CIIonoro
Pa3MHOXKEHHUS; BBISIBJISITh B3AMMOCBS3U
Mexay hopMamMu U criocodamu
Pa3MHOXKEHUS, U UX OMOJIOTUIECKUM
3HAYCHHUEM.

Brnanets npuémamMu BereTaTUBHOTO
Pa3MHOKEHUA KYJbTYPHBIX PACTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJOBBIC KICTKHU:
SIMIIEKJIETKH, CIIEpMaTO30U/Ibl;
BBISIBJISATE OCOOCHHOCTH

HUXCTPOCHHUS

5.3

Metios

Meito3. Craguu meito3a. [Ipoueccsi,
MIPOUCXOIAIINE HA CTAIUSAX Meio3a.
[loBenenne XxpoMOCOM B MEHO3E.
Kpoccunrosep. bruosiornaeckuii CMbICI
Y 3HAYEHHE MeHO03a.

Jemoncmpavyuu:

Tabauywl u cxemol.: «JleneHne KISTKN,
«Meios».

Obopyoosanue: moaens JJHK;
MarHUTHAs MOJIC/Ib-alTUIMKAIIUS
«JleneHne KIeTKu»

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
TTOHSATHI: ME103, KOHBIOTAIlHs
XPOMOCOM, TTEPEKPECT (KPOCCHUHTOBEP)
XpPOMOCOM, TaMETBhI.

XapakTepu3oBaTh MEH03 Kak Crocoo
KJICTOUHOTO JICJICHUS, ONMChIBATh MEHO3
110 CTAJIMSIM; CPAaBHUBATh CTAJIMU MeHo03a
1 MHATO3a.

Paznuuare Ha pucyHKax craauu Meno3a;
packpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meo3a
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5.4

OO6pazoBaHue u
pa3BUTHE TIOJIOBBIX
KJIETOK.

I"ameTrorenes — nporecc oOpazoBaHus
MOJIOBBIX KJIETOK YKHUBOTHBIX.
TTosioBRIE XKene3bl; CEMEHHUKU U

PackpsiBaTh coziep:kaHne TEPMUHOB U
MOHATHI: TAMETOT€HES, CIEPMATOTEHE3,
OOTrEHE3, CIIEPMATO30M1 1, aKpOCOMa,

OmogoTBOpEHKE suaHukr. OOpa3oBaHNUE U Pa3BUTHE SUIIEKIIETKA, TIOJIIPHBIE TEIbIIA.
MOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30ul, | XapakTepu30BaTh 0COOEHHOCTH
SUIIEKIIETKA) — CIIepMaTOreHe3 U ramMeToreHesa y >KMBOTHBIX U €ro CTaJuu;
ooreHes. OcOOEHHOCTU CTPOCHHUS TIOJIOBBIE KJIETKH )KUBOTHBIX Ml OITUCHIBATH
STATICKJIETOK M CTIEPMAaTO30HUI0B. MPOLIECC UX Pa3BUTHSL.
Omio JIOTBOPEHUE. HapTeHoreHeg_ CpaBHI/IBaTB CIIEPMAaTOICHE3 U OOTCHE3.
Jlemoncmpanuu: OnuckIBaTh OMIIOAOTBOPEHUE,
Tabauywvt u cxemol: «IIpsmoen HenpsIMOe OMOJIOTMYECKOE 3HAYECHUE
pasBuTHE», «l'ameToreHes OIUIOAOTBOPCHUA
y MJICKOTIUTAIOIINXU YEIOBEKAY.
Obopyodosanue: Moaenb MeTahazHOMN
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/IbI
MJICKOTIUTAIONIETO», « SNIIeKIeTKa
MJICKOTTUTAIOIIET 0.
Jlabopamopnsie u npakmuueckue
pabomul:
Jlaboparopnas padota Ne 4. «3yuenue
CTPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpeTrapaTax
5.5 | UanuBuyansHoe NunuBuayansHOe pa3Butue (OHTOreHe3). | PackpeiBaTh cojepKaHue TCPMUHOB
pa3BUTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHSITUI: OHTOT€HE3, IMOPHUOTEHE3,
OpraHU3MOB (aMOpuoreHes). Dranbl SMOPUOHAIBHOTO | 3UT0Ta, ApoOsIeHue, 61acTOMEpSI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX !

MopyJa, 61acTysia, 0JacToIeb,
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IpOOJICHHE, TaCTPYIISIUS, OPTraHOTEHE3.
[ToctomOpuoHaapHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, He MPSAMOe (TMIUHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (haKTOPbI, CIIOCOOHBIE
BBI3BIBATH BPOXKJICHHBIC YPOJICTBA.

Poct u pa3Butue pactennii. OHTOreHe3
IIBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIUM Pa3BUTHSL.

Jemoncmpavyuu:

Tabnuywl u cxemor. «OCHOBHBIE CTAIUH
oHTOreHe3ay, «IIpsmoe u Henpsimoe
pa3BUTHEY, «JIBOWHOE OIUIOIOTBOPEHUE
YIIBETKOBBIX PACTCHUI»

racTpyJia, HelpyJia, OpraHOreHes;
3apOABIIIEBBIEIUCTKU: IKTOAEPMA,
Me30JIepMa, SHTOIEPMa;
NOCT3MOPHOHAIBHOE Pa3BUTHE: MIPSIMOE
U HEeTIpsSIMOE (JINUMHOYHOE); MeTaMop(o3,
Meracrnopa, MUKpOCIopa, bUIbLIEBOE
3€pPHO, CIIEPMHHU, 3aPOJIBIIIEBBIN MEMIOK,
JIBOITHOE OIUIOJIOTBOPEHUE.

Onpenenarp 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHA XOPAOBBIX HA CXeMaxX U
npenaparax v OMUCHIBAThH MIPOIIECCHI,
IPOUCXOSIINE HA KaXKJIOM 3Talle.
CpaBHUBATH ITEPUOABI OHTOTECHE3A;
OpsSMOE U HENPsIMOE (JIMYNHOYHOE)
NOCTA3MOPUOHAIBHOE PA3BUTHE,
3apOBIIIN YEJIOBEKA U JIPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHHE
pa3BUTHs ¢ MeTaMop(dho30M;
OTPULATENBHOE BIUSIHUE aJTKOT OIS,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YEJI0BEKa.

OnuceIBaTh NPOIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y LIBETKOBBIX
pacTeHui

HToro yacoB mo Teme
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Tema 6. HaCJ'le)ICTBeHHOCTI) H UIBMCHYMBOCTH OPraHU3MOB

6.1 | I'eneTuka — HayKa 1 [IpeameT u 3a1a4u TEHETUKHU. PackpeiBath conepkaHue TEPMUHOB U
O HACJIE/ICTBEHHOCTH Ponb muTonoruu u aMOpuoIorHn MOHSITUI: 'eH, TeHOM, T€HOTHI, (DEHOTHTI,
Y U3MEHYUBOCTHU B CTAaHOBJICHUM reHeTukH. Bxian XPOMOCOMBI, aJJIeJIbHbIEC TE€HBI (aJLJIEIN),
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B FOMO3UT0Ta, T€TEPO3UTO0TAa,
pa3BUTHE T€HETUKHU. MeTO1bl TeHETUKU JIOMUHAHTHBIN MPU3HAK (TeH),
(TMOPUI0TOTUYECKUH, pelLeCCUBHBIN MpU3HAK (T'eH), YucTast
UTOT€HETUYECKUM, MOJIEKYJISIPHO- JUHUS, TUOPUIL.
TEeHETUYECKUH). [lepeuncnaTs U XapakTepu30BaTh
OCHOBHBIEC T€HETUYECKUE TTOHSATHUSI. METO/]Ibl TEHETUKU: THOPUIOTIOTUIECKUH,
['eneTnueckasi CHMBOJIMKA, HUTOT€HETUYECKUI, MOJIEKYIISIPHO-
UCITIOJIb3yEMas B CXeMaX CKpEIIBaHUMN. TCHETUYECKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pELeCCUBHBIE PU3HAKU PACTEHUN U
llopmpemuwi: I'. Mennens, T. Mopras, JKUBOTHBIX.
H. U. Basunosg, C. C. UeTBepuKOB, ITonb30BaThCs TEHETUYECKOM
H. B. Tumogees-Pecosckuii. TEPMUHOJIOTUEN U CUMBOJIUKOU
Obopyodosarue: MOJIENb- ANITUTHUKAIIUSA IS 3AIIMCH TEHOTUIIUYECKUAX CXEM
«MoHOTHOPUTHOE CKpEITUBAHHUEY, CKpEIMBaHUS
repbapuii «['opox moceBHO
6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBAHUS PackpriBath conepkaHue TEPMUHOB
HacJeJOBaHUS MPU3HAKOB, YCTAHOBJICHHbBIC U TIOHSTUI: MOHOTHOPUTHOE
IIPU3HAKOB. I'. Menaenem. MoHoru6puaHoe CKpeIuBaHue, HECHOTUITNICCKHE
Mounorubpumanoe CKpelIuBaHue. 3aKOHeTMHO00pa3us TPYIIIbI, THOPUIOIOTHYECKUN METO/I,
CKpellBaHue ruOpUI0B NEepBOro nokoaeHus. IIpaBuino | yucrelie THHUH, JOMUHHPOBAHHE T€HOB

AOMHMHHUPOBAHMA. 3akoH paciCIlICHUA
IIPHU3HAKOB. ['nmoTtes3a 4YucTOThI raMeT.
ITonmHOEHM HEemomHOE AOMHWHHUPOBAHHC.

(moJIHOE, HEMOIHOE ), PacUIEIICHUE
B IIOTOMCTBE.
OnuchiBaTh METOAMKY MPOBEICHUS
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Jemoncmpayuu:

Ilopmpemui: I'. MeHnens.

Tabauysr u cxemovl: «MoHOTUOPUTHOE
CKpEIIMBAHUE U €T0 [IUTOTEHETUYECKas
OCHOBa», «3aKOH PacCIICIUICHUS U €r0
LHUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyodosanue:

MoJienu-anIuikanun « MoHorubpuaHoe
cKpeuiuBanue», «Hemomnnoe
JOMHHHUPOBaHUE», repoapuid «I'opox
IIOCEBHOW»

I'. MennenemMonbITOB 1O U3YYEHUIO
HACJIEIOBAHUS OJTHOW Napbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh cojiep;kaHuE 3aKOHOB
eMHOo00pa3usi TMOPUI0B MEPBOTO
MOKOJICHUS U 3aKOHA pacIICIIICHUS.
OOBSACHATH TUIOTE3Y YUCTOTHI TaMET.
3anuchIiBaTh CXeMbl MOHOTHOPHUIHOTO
CKpEILIUBaHUs, OOBSICHATH €TI0
LATOJIOTUYECKUE OCHOBBI U peIIaTh
TeHETHUECKHUE 3aJ1a4n

Ha MOHOTHOPHUIHOE CKpEIIUBAHUE

6.3

JuruOpuaHoe
CKpEIIMBaHUE.
3aKOHHE3aBUCHUMOTO
HacJIeJOBaHUS
MPU3HAKOB

JurnOpuaHoe cKpenmBaHyue. 3aKoH
HE3aBUCHMOT'0 HACJIEAOBAHUS
MpU3HaKOB. [{[uToreneTnueckue OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3Mpyronee CKpeIuBaHue.
Hcnonp3oBaHne aHATU3UPYIOLIETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS
reHOTHUIa 0colu.

Hemoncmpavuu:

llopmpemuwi: I'. Menaens.

Tabauyvt u cxemwvl: «JIurudpuaHoe
CKpeluBanuey, «[{luronornueckue
OCHOBBI IUTUOPUAHOTO CKPEIIIMBAHUS.
Obopyodosanue: MOJIeTb- aNTTUKAIUS
«JlurnbpuHOE CKPEIIMBAHHIE)

PackpbiBaTh copepkaHU€ TEPMHUHOB U
MOHSATUM: TUTHOPUIHOE CKpEIIMBaHHUE,
AHAIM3UPYIONIEE CKPENIMBAHUE.
OmnuceiBaTh OnbITH I'. Menaens

110 U3YYEHUIO HACJICOBAHUS IBYX Iap
MIPU3HAKOB y TOpOXa MNOCEBHOIO.
PackpbiBaTh conepxanme 3aKkoHa
HE3aBUCHMOTOHACJICJOBAHNS IPU3HAKOB.
[IprMeHATh MaTEMAaTHYECKUN pacyeT

C TIOMOIIBIO METOJIa TEPEMHOKEHUS
BEPOSITHOCTEWU M 3aMUCH C MOMOIIBIO
(EHOTHUITMYECKUX PATUKATIOB
pacieryieHus MPU3HAKOB Y TTOTOMKOB
10 (eHOTHUITY ¥ TCHOTHITY.

3anuchIBaTh CXEMbI JTUTHOPHIHOTO
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CKpEIIUBAHUsA, OOBSICHATH €T0
LHUATOJIOTUYECKUE OCHOBBI UPEIIATh
TeHEeTUYECKHUE 3a/1aul Ha TUTUOPUIHOE
CKpEIIMBAaHUE

6.4

CuenuieHHoe
HacJIeJOBaHHUE
MIPU3HAKOB

CuenuieHHOE Hacle1I0BaHUE ITPU3HAKOB.
Pa6ora T. Moprana no cuermieHHOMY
HaclieJoBaHuI0 TeHoB. Hapyiienue
CLICTIJICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOPUs
HACJIEJICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopran.

Tabnauyvt u cxemwvi: «Meito3y,
«I'eHeTHYECKUE KapThl PACTECHUH,
KUBOTHBIX U YEJIOBEKAY,
«B3anmoaencTBIE AJUICIIBHBIX TE€HOBY.
Obopyodosanue.: MUKpOTIpeniapaT
«/pozoduna» (HopMa, myTanuu GopMbl
KPBUIBEB M OKPACKH TeJa), MUKPOCKOTI,
Mopenb-anmnkanus «llepexkpéct
XPOMOCOMY.

Jlabopamopnuvie u npakmuueckue
pabomeur:

Jlabopartopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U TUTUOPUTHOTO CKPEIIUBAHUS

PackpriBath conepxaHue TEPMUHOB U
NOHATHN: CLEIJICHHOE HACIEAOBAaHUE
PU3HAKOB, PEKOMOWHAIIUS T€HOB,
TEHETUYECKHUE KaPThl XPOMOCOM,
MOPraHuaa.

HaspiBaTh OCHOBHBIE I1OJIOKEHUS
XPOMOCOMHOU TEOPUU
HacliencTBeHHOCTH T. MopraHa,;
pacKpbIBaTh COAEpKaHUE PadOThI

T. Moprana 110 CLEeIUIECHHOMY
HACJIEAOBAHUIO T€HOB U IPUYUHBI
HapYILIECHUs CLETUICHUS MEXAYy I'€HAMM.
3anuceIBaTh CXEMbI CKPEIMBAHUS

IIPU CLEIJIEHHOM HACJICIOBAHNH,
O0OBSACHATH MPUUMHBI PEKOMOMHALIUN
TEHOB, ONPEAEIIATH YACIIO TPYIIT
CLEIUIEHUS TEHOB; PEIIaTh FTEHETUYECKUE
3a1a4M Ha CLIETUIEHHOE HACJIEA0BaHUE
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y Ip030(UITbI Ha TOTOBBIX
MHUKpOIIperapaTax»

6.5 | 'enetuka momna. I'enetuka noma. XpoMoCOMHOE PackpsiBaTh conepxanre TEPMUHOB U
Hacnenosanue ONpENEIICHHUE M0J1a. AyTOCOMBI U MOHSTHI: XPOMOCOMHBIN Ha0OD,
IIPU3HAKOB, ITOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble 1 | AyTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C ITOJIOM reTepOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN 101, TETEPOTraMETHBIN

HacnenoBanue npu3HaKkoB, CIEIVICHHBIX | MOJI, CLEIUIEHHOE € MI0JIOM HAaCJIe10BaHUE
C TIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3Ma ONIPEAECTICHUS
H.N. BaBuiios. I10J1a y pa3jIuYHbIX OPTaHU3MOB.
Tabnuywr u cxemol: «I'eHeTHKA 1TOJIAY, CpaBHMBaTL 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HaCJIe10BaHU, HACJIEA0BaHUs IPU3HAKOB, CLIETIIIEHHBIX
CLEIJIEHHOTO C I0JIOM», «KaproTuris Y HE CLEIUICHHBIX CIIoyioM. PemaTp
YEJI0BEKA U KUBOTHBIX)» TEHETUYECKHUE 314X Ha HACJIEI0BAHUE
CLEIUICHHBIX C MOJIOM ITPU3HAKOB

6.6 | I3MeHUYNBOCTD. N3menunBOCTh. BUABI N3MEHYMBOCTH: PackpsiBaTh conepxanre TEPMUHOB U
Henacnencreennas HEHACJICCTBEHHAs U HACJICACTBEHHAS. IOHATHN: U3MEHYUBOCTD,

U3MEHYUBOCTD Ponb cpenpl B HEHAcCIEACTBEHHOM HACJICCTBEHHAs U3MEHUYUBOCTb,

U3MEHYMBOCTU. XapaKTEPUCTHKA
MOJAU(PUKALUOHHON N3MEHYUBOCTH.
Bapuanmonsslii psx 1 BapuanroOHHAs
kpuBas. Hopma peakuyu npusHaxa.
KonnuecTBeHHbIE U KAYECTBEHHBIE
NPU3HAKU U UX HOPMA PEaAKIUH.
CaoiicTBaMO M (PUKAIIMOHHOMN
U3MEHYUBOCTHU.

HEHACJE/ICTBEHHAs! N3MEHUYNBOCTD,
Mou(UKAIMOHHAS U3MEHYUBOCTb,
BapHUallMOHHBIN psijl, BApHUAHTA,
BapUaIIMOHHAsl KPUBasl, IPU3HAK,
HOpMa peaKiiiuM, KOJTUYECTBEHHBIEC U
Ka4eCTBEHHBIC MTPHU3HAKH.
KnaccudunupoBaTs BUIbI
N3MEHYMBOCTH U BBIIBIISITH UX
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Jemoncmpayuu:

Tabauywvl u cxemol: «Bunbl
U3MEHUYUBOCTHY, «MonudukannoHHas
W3MEHUYUBOCTBY.

Jlabopamopnsie u npakmuyeckue
pabomul:

JlabopaTtopHas padota Ne 6. «M3yuenue
MOJAU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHOU KPUBOW

OMoJIOTHYEeCKre 0COOCHHOCTH.
[lepeuncnsaTs cBOKMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH U
OOBACHATH €€ 3HAaUCHUE JITIIOPTaHU3MOB.
PaznuyaTh KOMMYECTBEHHbBIE U
KaueCTBEHHbIC TPU3HAKU;, CTPOUTD
BAPUALIMOHHBIN Psil, BAPUALUOHHYIO
KPUBYIO, BBIYUCIISITh CPETHEE 3HAUEHUE
pU3HaKa

6.7

HaCJIeIICTBeHHaH
HN3MCHYUBOCTD

HacnencrtBennasi, nim reHOTUNMYECKast
n3MeHYnBOCTh. KoMOMHaTHBHAsS
U3MEHUYMBOCTh. Melo3 U ToJI0BoOM
MPOIECC — OCHOBA KOMOUHATUBHOM
U3MEHUYMBOCTU. MyTanuoHHas
U3MEHUYHUBOCTb.

Knaccuduxarus MmyTaiuii: reHHEbIE,
XPOMOCOMHBIE€, TEHOMHBIE.

YacroTra v IpUYMHBI MyTaLlAM.
Myrtarennbie (GaKkTOPBHI.

3aKOH FOMOJIOTUYECKUX PAIOB

B HACJIEJCTBEHHOW N3MEHYMUBOCTH

H. 1. BaBunosa. Buesaepuas
HACJICJICTBEHHOCTh U U3MEHUYNBOCTD.
JHemoncmpayuu:

Iopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauywl u cxemol: «MyTanmoHHas

PackpeiBath cogepkaHue TEPMUHOB U
MMOHSITUM: HACJICICTBEHHAS
M3MEHYNBOCTH, KOMOMHATHBHAS
W3MEHYUBOCTh, MyTallUOHHAS
W3MEHUYMBOCTh, MyTaHT, MyTallUU:
TE€HHBIE, XPOMOCOMHbBIEC, TCHOMHBIE;
MOJIUTIOU NS, AaHCYTTOUIMS, MyTareHbl.
XapakTepu30BaTh HACIEACTBEHHYIO
W3MEHYUBOCTh; (POPMYJIUPOBATH 3aKOH
TOMOJIOTHUYECKHUX PSIZIOB

B HACJICICTBEHHOU N3MEHYNBOCTH

H. 1. BaBuioBa 1 0OBICHATEL €ro
3HAYEHUEIJIs1 OMOJIOTHM U CEJICKIINH.
KnaccudunmpoBaTs MyTaliuu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U TIPUBOIUTH
IIPUMEPBI MyTaLHAM.

OOBSACHATH IPUYHNHBI BO3HUKHOBCHHS

49



U3MEHYHBOCTH.

Obopyoosanue: MUKPOCKOII,
MUKpotpenapar «/[pozodumra» (Hopma,
MyTaruu GOpMBI KPBLUTEEB B OKpacKa
Teja); KOMHATHBIC PACTCHUS C TICCTPOI
OKPAaCKOM JINCTHEB.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 7. «AHanu3
MyTarui y Apo30¢GuiIsl Ha TOTOBBIX
MUKpOIpenaparax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHMBaTh BUbI MyTalllii; BBISBISATD
PUYUHBI HACJIEICTBEHHOU
U3MEHUYHUBOCTU, UICTOYHUKHU MYTareéHOB
B OKpY>Karolen cpesie (KOCBEHHO).
XapakTepu3oBaTh BHESIEPHYIO
HACJIE/ICTBEHHOCTh U U3MEHYHBOCTD

6.8

['eneTuka yenoBeka

I'eneruka yenoseka. Kaprorun
YyeJIoBeKa.

OCHOBHBIC METOJIbI TCHETHKH YSJIOBEKa!
IeHCaJIOTHYCCKHI, OJIU3HEI[OBBIN,
IIUTOTCHETHYCCKHUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHI.
CoBpeMeHHOE OoTpe/IeJIeHuEe TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHUCTIC

¢ nomouipto [11[P-ananu3a.
Hacnencrsenunsie 3a00eBaHusd
YyeJI0BeKa: FeHHbIC 00JIe3HU, 00IC3HU

C HaCJICACTBEHHOM
IPEAPACTIONI0KEHHOCThIO, XPOMOCOMHBIE
0one3un. CoMaTHUECKUE U
reHEepaTUBHbIE MyTallMH.

PackpeiBaTh copepkaHue TEpMUHOB U
NOHATHN: KAPUOTHUII YEJIOBEKA,
LUTOT€HETUYECKUA METO/,
IE€HEAIOTMYECKUI METOT, POJIOCIIOBHBIE,
OJIM3HELIOBBIM METO/1, HACJIEICTBEHHbIE
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHOU
PEIPACIIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnsiTb 0COOEHHOCTH N3YUYEHUS
TE€HETUKU YEJIOBEKa; MPUBOAUTD
IpUMEPHI HACIIEICTBEHHBIX 00JIe3HEN
YEJIOBEKA, XapaKTepU30BaTh METOAbI UX
PO UIAKTUKH; 000OCHOBBIBATH 3HAUCHUE
MEIUKO-TEHETUYECKOTrO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0POBOT0 00pa3a KU3HU, THATHOCTUKH,
poUIAKTUKY U JICYCHUS TCHETUICCKUX
OoJie3Hell. MeIMKO-TEHETHIECKOE
KOHCYJIbTHPOBaHKE. 3HAUCHUE
MEIUIMHCKON T'eHETHKH

B MPEIOTBPAILICHUH U JICUCHUU
IFeHEeTUYECKHX 3a00JICBAaHUI YeJIOBEKA.
Hemoncmpavuu:

Tabnuywvl u cxemor: «HacimenoBanue
pesyc-akropay, «I'eHeTnka rpynmn
KPOBI».

Jlabopamopnsie u npakmuueckue
pabomol:

[TpakTiaeckas padota Ne 2.
«CocraBiicHHE B aHAIN3 POJOCIOBHBIX
YeJIOBEKa»

KOHCYJIbTUPOBAHUSI.
BBISBIATE U cpaBHUBATH MEXLy cO00it
JOMHUHAHTHBIE U PELIECCHUBHBIE IPU3HAKU
YeJI0BEKa.

CocTaBisTh M aHATTM3UPOBATH
POJIOCIOBHBIC YETIOBEKA

Hroro yacos 1o reme

8

Tema 7. Cetekunsi OpraHu3MoOB, OCHOBbI 0MOTEXHOJIOTHH

7.1

Ceneknus Kak HayKa
U IIpoLecc

1

Cenekuust Kak HayKa 1 MpoLecc.
3apoKIeHne CENEKIUU U IOMECTUKALIUS.
Yuenue H. Y. BaBuiioBa o nieHTpax
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI TPOUCXOMKICHHUS TOMAIITHUX
YKUBOTHBIX.

Copr, mopoaa, mramm.

PackpbiBaTh copepkaHue TEPMUHOB
Y TIOHSITUM: CEJICKIIUS, COPT, TOPOJa,
IIITAMM, JIOMSCTHKAIIHS, WITH
OJIOMAIlTHUBAHUE, [ICHTPHI
MHOT'000pa3us U IPOUCXOKICHUS
KYJbTYPHBIX PACTCHUM U
YKUBOTHBIX, THOPHIU3AITHA,
UCKYCCTBEHHBIH 0TOOP.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBuios.
Tabauywvt u cxemot: kKapta «L{eHTpHI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMalIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUI.
Obopyodosanue: MyJSKH TIII0J0B U
KOPHEIJIOJ0B TUKUX OpM U
KYJIbTYPHBIX COPTOB PACTEHUM;
repOapuii «CenbCKOX035HCTBEHHBIC
pacTeHus»

HazpiBaTh 1 CpPaBHUBATb OCHOBHLIC
OTaIlbl Pa3BUTUA CCICKINU.

Nznarate yuenne H. 1. BaBuiioBa
0 LIEHTpaxX MPOUCXOKACHUS KyIbTYPHBIX

pacTeHul; pa3anMdaTh MEHTPHI HA KapTe
MUPA, CBSI3bIBATH UX MECTOMOJIOKCHUE
C 0YaraMy BO3HMKHOBCHHS IPECBHEHUIITHX
[UBUJIN3AIUN.

CpaBHuBaTh copTa KyJIbTYPHBIX
pPacTEeHMI, TOPOABI IOMAIITHUX
KUBOTHBIX U UX JUKAXIPEIKOB.
OrneHuBaTh POJIb CEICKITUU

B 00€CIIeYeHUH TPOOBOIBCTBEHHOM
0€30MaCHOCTH YEeJIOBEUECTBA

7.2

MeTtoasl
JIOCTHIKCHUS
CEJIEKI[MY PACTCHUIN
1 JKUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblil 1 HHIUBUYaTTbHBIN OTOOPHI
B CEJICKIIMY PACTCHUN U KUBOTHBIX.
Ouenka sKkcTepbepa.
biM3KOpOACTBEHHOE CKPEIINBAHNE —
uHOpuMHT. YncTas TuHUs.
CkpenmBaHie YUCThIX JTUHUM.
I'erepo3uc, unu rudbpuHas cuia.
HeponcreenHoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
rudbpuu3anus u e€ ycrexu.
HckycCcTBEHHBIN MyTareHes U MoJly4eHue
NOJIMIUIOUIOB. JIOCTHKEHHS CEeTeKIUU

PackpsiBaTh copepkanne TEPMUHOB U
MOHSITHI: UCKYCCTBEHHBIN 0TOOP,
MacCOBBII 0TOOp, UHANBUIYAJTbHBIN
0TOOP, KCTEPBEP, OJIU3KOPOICTBEHHOE
CKpeIIMBaHUE, YUCTAsl TUHUS, TETEPO3HC,
HEPOJCTBEHHOE CKPEIIMBAHUE,
UCKYCCTBEHHBI MyTareHes,
noyirion1bl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOT'0 0TOOpa (MaccoBOro u
WHIUBUYaJTEHOTO), BUBI
rubpuan3anuu (OJU3KOPOICTBEHHON 1
OTJIAJICHHOH ), CIOCOOBI IOTYyYEHUS
TIOJTUTUIOU/IOB.
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pacTeHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: . B. MuuypuH,

I'. 1. Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemol: «OTHaTICHHAS
rudpuu3anusy, «PaboTel akajgeMuka
M. ®. UsanoBay, «Ilomurmmonaus.
Obopyodosanue.: MyIISIKU TII0JI0B U
KOPHEIUIOA0B AUKUX (popM U
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnusie u npakmuueckue
pabomul:

QKCKprI/IH «OcHOBHBIC MCTOIbI 1
JOCTHXKCHH CCIICKIINHN paCTeHI/Iﬁ u

’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IJIEMEHHYIO (epmy,
COPTOMCIBITATSIIBHBIA YIaCTOK

WJIU TEIIMIHOE XO35HCTBO)

[IpuBOAUTH PUMEPHI JOCTUKEHU N
CEJICKIIUY PACTEHUN U )KUBOTHBIX

7.3

buorexnonorusa
KaK OTpacilb
MPOM3BOJCTBA

buorexnonorus KaKk  OTpacib
IIPOU3BOJICTBA. | €eHHAsT MHXKEHEPUSL.
Oranbl co3nanusa pekomounantaon JJHK
Y TPAHCTEHHBIX Opranu3moB. Kierounas
uHxeHepus. KileTouHble KyJIbTypBI.
MUKpOKIIOHAJIBHOEPA3MHOKEHUE
pactrenuii. Knonnposanue
BBICOKOTTPOAYKTHUBHBIX

PackpsIBaTh cofepkaHne TEPMUHOB U
HOHSITHI: OMOTEXHOJIOTHSI, KIIETOUHAS
WHXEHEPHsI, TEHHASNHKEHEPUS,
KJIOHUPOBAHHE, TPAHCT€HHBIE
opranu3Msbl, MO (reHeTnyecku
MOAU(PUIIUPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTUYECKUE U AITHYECKHE TPOOIIEMBI.

I'MO — reneTuyecku
MOAU(MUITMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnauyvt u cxemvi: «OOBEKTHI
onoTexHonoruny, «Kirerounsie
KYJbTYPBbI U KIIOHUPOBAHHEY,
«KoHCTpyHpOoBaHHEN TIEPEHOC I'E€HOB,
XPOMOCOM)»

JOCTHIKCHUA OHMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIIINICHHOCTH, CCIIbCKOT'O XO03S1CTBa

Y MEITUITUHBI.
[lepeuncisTh U XapaKTepU30BaTh
OCHOBHBIEMETO/BI U JOCTHKCHHSI
OMOMHKEHEPHHU.

OO6Cy)XIaTh YKOJIOTHYECKUE U
ATUYECKHE aCMEKThl HEKOTOPHIX
HCCIEeNOBAaHUN B 00J1aCTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUS,
HCKYCCTBEHHOTO OIJIOJIOTBOPEHUS,
HAIIPABJICHHOTO U3MEHEHUS TeHOMA U
CO37IaHUs TPAHCTEHHBIX OPTAaHU3MOB)

HTOro 4acoB 1o TeMe 3
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC

Ne
/11

Haumenosaunue
pa3aenoB U TEM
y4eOHOro mpeaMeTa

KomnuectBO
4acoB

[IporpammHoe conepsxanue

OCHOBHBIE BUJIBI IEATEIHHOCTH
00yJaroIIMXCs

Tema 1. DBoIOMOHHAA OMOJIOTHUSA

11

DBOJIIOIUSA U METOJIbI
€€ N3y4eHUs

1

[Ipennockuiki BO3SHUKHOBEHUS
ABOJIIOIIMOHHON TEOPUHU. DBOIIOIIMOHHAS
TeOpHs U €€ MeCTO B OMOJIOTHH.

Brnusnaue 3BOIIONMOHHON TEOpUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuIETEIIHLCTBA DBOJIIOIUH.
ITaneoHTOIOTHUECKHE:
ITOCJICIOBATEILHOCTD ITOSIBJICHHS BUIOB
B IAJICOHTOJIOTMYECKOM JICTOITHCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cXoICcTBO U
paznmuune hayH udaop MaTEpUKOB U
OCTPOBOB. OMOPHOJIOTHUECKHUE: CXOJICTBA
U pa3nuyus SMOPHOHOB Pa3HbBIX BUJIOB
ITO3BOHOYHEIX.
CpaBHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, aHAJIOTUYHEBIE,
PyAUMEHTapHBIE OPTaHbl, AaTABU3MBI.
MonekyaspHO-OMOXUMHYECKUE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackprIiBaTh cosiepkaHue TEPMUHOB U
MTOHSATHI: IBOJIIOIHS, IEPEXOTHBIC
dbopMmbl, GPUITOTEHETHICCKUEC PSIBI,
BU/JIBI-9HJIEMUKH, BUIBI-PEIIUKTHI,
3aKOH 3apO/IBIIIIEBOTO CXO/ICTBA,
OMOTeHETHUECKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTHIHBIC
Oprasbl, pyAUMEHTapHbIC OPTaHbI,
aTaBU3MBI.

[TepeuncisiTh OCHOBHBIC 3TAITBI PA3BUTHS
ABOJIIOLIMOHHOM TEOPHUH.
XapakTepu3oBaTh CBUJICTEIHCTBA
HBOJIIOIUU: TTAJICOHTOJIOTHYECKHE,
ouoreorpaguyeckue,
IMOPHOJIOTHYECKHE, CPABHUTEIHHO-
AHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYECKHE.

[IpuBOANTE TIPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (HHIOTCHETHISCKUX
PSIOB.

[TpuBOoAUTE (OPMYITHPOBKH 3aKOHOB
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MeTa00IMYECKUX MyTeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnen, K. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckui,

K. M. Bbap, O. I'ekkenp, @. Mromep.
Tabauywl u cxemwi: «PazButne
OPTaHUYECKOTO MUpa Ha 3eMIIEe»,
penbedHbIe TaOIHITBI «3apOIBIIITH
MMO3BOHOYHBIX KHBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue: duoreorpaduueckas
KapTa MUpa; KoJeKusa «DopMbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U
pacTEHUI»; BIaXHbIC IIpernapaThl
«Pa3BuTHe HacekoMoroy, «PazButue
JIATYIITKH)

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CX0OCTBa

1.2

Hcropus pa3surtus
NpeACTaBICHUN
00 2BOJTIIOIINH

OBousmonoHHas teopus Y. JlapBuHa.
[Ipennockuiku BO3HUKHOBEHUS
napBUHU3MA. [[BUXKyIIHME CUTTBI
ABOJIIOLIMU BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHHE

IpU OTPAHUYEHHOCTH PECYPCOB,
Heonpeaen€HHasi U3MEHYUBOCTb,
O0opb0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOP).
CuHTeTHUYEeCKas TEOPHUsI HIBOJIFOLIUU

PackpeiBaTh conepxkaHue TEPMUHOB H
MOHSATHUM: CUCTEMAaTHKa, €CTECTBCHHbBIN
U UCKYCCTBEHHBIN 0TOOp.
XapakTepu3oBaTh OCHOBHBIE
ABOJIIOLIMOHHBIC UJICH, KOHLICIIIUU U
T€OPUH; CPABHUBATH B3IJIS/IbIHA BUJ U
sposmtorvio K. Jlunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj] JINHHES B pa3BUTHE
CHUCTEMATUKH U OOBSCHITH MPUHITUTIBI
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(CTD) u €€ OCHOBHBICTIOJIOKEHHS.
Hemoncmpavyuu:

Ilopmpemuwi: K. JIunueit, X. b. Jlamapk,
Y. JlapBuH.

Tabauyet u cxemol.: «llomynsiumy,
«Kapra-cxema mapiipyTa nyTemnecTBUs
Y. lapBunay, «®@opmbl 00pHOBI

3a CyIIECTBOBAaHUEY», « ECTECTBEHHBIN
ot0op», «MHOro00pasne cCopTon
pacteHuity, «K MHOrooOpasue mopos
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu3oBaTh COACPKAHNE U
3HAYEHUE YBOJIFOLIMOHHON KOHIENIIUU
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-D)KOHOMHUYECKHUE
IPEANOCHUIKM BO3HUKHOBEHUS
3BOJIOLMOHHON Teopun Y. JlapBuHa.
PackpbIBaTh copepxaHue 3BOIOLUOHHON
teopun. /lapBruHa; cpaBHUBaTh
HEONPEAEIEHHYIO U ONIPEAEIIEHHYIO
U3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (POpMBI OOPHOBI
3a CyIIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CUHTETUYECKOM
teopuu 3BoJoNUN (CTD) u 0OBACHATH
e€ 3HaueHue JIIONOoI0oTUN

1.3

Bun: xpurepun n
CTPYKTypA.
[Momynsums kak Kak
AJEMEHTApHAS
€UHULIA BUJA

Muxkpoasosonust. [Tomynsmus kak
€IMHUIIABUIA U DBOJIIOIIHH.
Jemoncmpavuu:

Tabauywl u cxemsi: «Ilomynsumy,
«MyTarnoHHas U3SMEHUUBOCTH.
Obopydosanue: MUKPOCKOII,
Mukponpenapar «Jlpo3zodunay (Hopma,
MyTamu (OPMBIKPBLUTEEB U OKPACKH
Tena), Moaeb-antunkanus «llepekpéct
XPOMOCOMY.

PackpriBath cojmeprkaHre TEPMUHOB U
MOHSATHN: MHUKPOIBOJIIOIHUS, BU/I,
KPUTEPHUH BUQ, apeat, OMYJISIIHs,
reHoOoHI, MyTaIluy, KOMOMHAITUN
TE€HOB.

XapakTepru30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO EUHUILY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boiienars kpurepun Buaa
(Mopdosioruueckuii, GU3n0IOrMIeCKuH,
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Jlabopamopnosie u npakmuueckue
pabomur:

Jlaboparopnas padota Ne 1. «CpaBHeHue
BUJIOB IT0 MOP(OJIOTUYECKOMY

KPUTEPUIO»

OMOXMMUYCCKHI, TCHETUUCCKUM,
AKOJIOTUYECKUM, TeorpapuuecKuil) u
MPUMEHATH KPUTEPUH JIJIs1 ONTUCAHUSI
KOHKPETHBIX BUIOB.
XapakTepu30BaTh MOIMYISAIUI0 KaK
CTPYKTYPHYIOCTUHUILY BUJIA U
SBOJIIOLUH.

OnuceIBaTh MOMYJIAIMIO 0 OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 | JIBvoKyIImue CUIIbI JBrxyiue cuibl (hakTopsl)sBostonun | PackpsiBaTh copepkanrue TEPMUHOB U
(371IeMeHTapHbIe BHUJIOB B NpHpOoJie. MyTalmOHHBINI MOHSITUNA: KOMOMHATUBHAS
(bakTOpbI) IBOJIIOIINH polecc 1 KOMOMHATUBHAS U3MEHYUBOCTh, MyTallUK, MyTaIlMOHHBIN
M3MEHYUBOCTD. [lomyIsiinoHHbIE BOJIHBI | IPOLIECC, MOMYJISIUOHHBIE BOJIHBI,
u apeii¢ reHoB. M3omanus u murpamus. | Apeld reHoB, U30JALNs, MUTPALUH.
Jlemoncmpayuu: XapakTepu30BaTh JIEMEHTAPHBIC
Tabauywl u cxemol. «JIBHXKYIIHE CUITBI (haKTOPBI HBOJTIOIIUHU: MYTAIIMOHHBIN
3BOJIFOLIHM npoiiecc, KOMOMHATUBHAS
U3MEHYUBOCTh, TOMYJISIITUOHHBIE BOJIHBI,
npeiid reHoB, U30JIALIMS, MUTPAITHSL.
YcranaBnuBaTh NPUYUHHO-
CJI€ICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U Pe3yJIbTaTOM JEHCTBUS
JBIKYIIUX CUJ (9JIEMEHTAPHBIX
(haKkTOpOB) PBOTIOIUN
1.5 | EcrecTBeHHbIl 0TOOD EcrectBenHbIif 0TOOp — HanpaBJsomui | PackpbiBaTh cofep:kaHuE TEPMHUHOB U

U ero (opMbl

(hakTOp SBOJIOINH.
DopMbI €CTECTBEHHOT00TOOPA.

MOHSATHH: €CTeCTBEHHBIN 0TOOD, O0pHda
3a CyIIEeCTBOBAHHUE.
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Jemoncmpayuu:
Tabauywl u cxemwvi: «KECTeCTBEHHBIN
ot6op», «boprbda 3a CyIecTBOBaHHUE)

OnuceiBaTh MEXaHU3M JCHCTBHSI
€CTECTBEHHOTO 0TOODA.
XapakTepru3oBaTh POPMBI €CTECTBEHHOTO
oTOOpa (IBMKYIIUMA, CTAOMITU3UPYIOIINUHM,
JTU3PYITUBHBIN) U CPABHUBATH UX MEKITY
co0oi.

XapaxTepu3oBatb 00pb0y

3a CyIIeCTBOBAHUE U CPABHUBATH €&
BUIBI (MEXKBUIOBAsI, BHYTPUBHUIOBAS,
6opbrOa c HeOIaroNnpUsTHEIMU
dakTopamMu BHEITHEH cpeibl)

1.6

Pesynbrars
ABOJTFOITUH:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUI000pa30BaHue

[Ipucnoco61IeHHOCTh OPTaHU3MOB
KaK pe3yJbTaT 3BOtoNnH. [Ipumepnr
IPUCTIOCOOJICHU Y OPTaHU3MOB.
Apomopdo3bl U B0 TATI TALINH.
Buau BunoobpazoBanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUJ1000pa3oBaHusi: reorpaduyueckoe,
HKOJIOTHUYECKOE.

Jemoncmpavuu:

Tabnuyvl u cxemvi:
«IIprcroco0IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHHEC.
Obopyodosanue:

kosutekmust «II[pruMepsI 3aTUTHBIX
IPUCTIOCOOICHUN Y KUBOTHBIX»,

PackpbiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: MPUCTIOCOOJICHHOCTb,
OKPOBUTEIHCTBEHHAS U
IpeaoCcTeperaas OKpacka,
MacCKHpOBKa, BUI000pa30BAHKE.
OnuceIBaTh MEXaHNW3M BO3HUKHOBEHUS
IPUCTIOCOOJICHUI y OpPTaHU3MOB.
BrisBnsTh 10 M300paskeHUsAM, Ha KUBBIX
U (PUKCHPOBAHHBIX MperapaTax MPUMeEPbI
IPUCIOCOOJIEHHOCTH PACTeHUN U
KUBOTHBIX K YCIOBUSIMCPEIbI

oOuTaHMsl, TOKa3bIBaTh OTHOCUTEIHHYIO
11e71ec000pPa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh COCOObI U
MEXaHU3MbI BUI000pa30BaHUs;
OIHCHIBATh U CPABHUBATH OCHOBHbIE
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KOJUTICKITUS HACEKOMBIX C Pa3INYHBIMH
TUIIAMU OKPACKU; Ha0Op IJI0/I0BU
CEMSIH.

Jlabopamopusie u npakmuyeckue
pabomul:

JlabopatopHas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U ee
OTHOCUTEILHOTO XapaKTepay

(hOpMBI PKOTOTHIECKOTO U
reorpapuuecKOroB11I000pa30BaHHMsI

1.7

Hampasnenus u myTtu
MaKpO3BOIIOIIH

Maxkpo3BoJroHs.

®opMBI 3BOJTIIONMH: (PrITETHYECKAS,
JTMBEPTCHTHAs, KOHBEPTEHTHAS,
napasuienbHas. HeoOpatumocThb
sBoJironuu. [IpoucxoxaeHue

OT HECTEeIUATN3UPOBAHHBIX

MPEIKOB.

[Iporpeccupyromias cnenuaan3amnus.
AnlanTuBHAA paguanus.
Jemoncmpavyuu:

Ilopmpemuwi: A. H. CeBeproB.
Tabauywl u cxemwvl: «ApomMopdo3bD»,
«Manoamanranmmny, «OO01as
JereHepaItus.

Obopyoosanue: moneib « OCHOBHBIC
HaIPaBJICHUS YBOJIIOIUNY; 00BEMHAs
Mozenb «CTpOSHHUE TOJTOBHOI'O MO3Ta
ITO3BOHOYHBIX)

PackpbIBaTh cofepkaHue TEPMUHOB U
HOHSATHI: MAKpO3BOIIOLNS, (PUIIOTEHES,
OMOIOrMYecKuil mporpecc u perpecc,
apomopdo3, uaroaganTaius, ooas
JiereHepanys, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMbI 3BOIIOLUH.
BrisaBisats apoMmopdo3bl 1
UMO0A 1N Talluy YPACTeHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHUIN IMPOrpecc
U OuoJyoruyeckuil perpecc, apomopdos,
U0 JaNTaIlAI0 U OOITYO
JIereHepaluio.

BBIABIIATE B3aMIMOCBSI3M MEXKIY Ty TSMU
Y HaIIPABJICHUSIMU IBOJIIOITUU

Yy PACTEHUH U )KUBOTHBIX

Hroro yacos o reme
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Tema 2. Bo3HuKHOBeHHe U Pa3BUTHE )KU3HU HA 3eMJie

2.1 | Uctopus xu3Hu

Ha 3eMJIe U METOJIbI
€€ U3y4YCHHUS.
['unotessl
IPOUCXOXKACHUS
’KU3HU Ha 3emiie

2

JloHay4HbIE IPEICTABICHUS

0 3apOKJIeHUM KU3HU. HayuHble
TUNIOTE3bl BOBHUKHOBEHUSI JKU3HU
Ha 3emJie: a0MOreHe3 UITaHCIIEPMUSL.
XUMHAYECKAS IBOTIOLIUSL.
AOGUOTeHHbIN CUHTE3 OPraHUYECKHUX
BELIECTB U3HEOPTaHUYECKHX.
DKCHEepUMEHTaJIbHOE MOATBEPKICHNE
XUMHYECKOUN IBOJIOLIUH.

HavanbHbie sTansl OMOIOrH4ecKoi
spomonuu. I'mnoresa PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3BHUKHOBEHUE MPOTOKJIETKH.
[TepBbie KJIETKH U UX SBOJIOIUSI.
dopMHUPOBAHUE OCHOBHBIX TPYII
YKUBBIX OPTraHU3MOB.
Jemoncmpavuu:

Ilopmpemur:

®. Penn, JI. ITactep, C. Munnep,

A. W. Onapum, I'. IOpn.

Tabauywl u cxemwvl: «Bo3HUKHOBEHHUE
CoJHEYHOM CUCTEMBIY,

«Pa3BuTHE OPraHUYECKOro MUPay,
«PacturenbHas knetkay, «KuBoTHas
KJieTkay, «[Ipokapuoruueckas
KJIETKa»

PackpsIBaTh cosiepKaHEe TEPMUHOB U
HNOHATUMN: KpeallnoOHU3M, a0UOreHes,
BUTAJIN3M, [TAHCIIEPMHUSL, OHOI1033,
KOallepBaThl, IPOOMOHTHI, CHMOMOTEHE3.
XapakTepu30BaTh METObI U3yUEHUS
UCTOPUYECKOIO MTPOLIJIOTO 3€MJIN.
[lepeunciisiTh OCHOBHBIE 3TAIbI
XUMHUYECKONH HOMOIOrMuecKoin
JBOJIIOLINH.

W3narate conepxanue TUIOTE3 U TEOPHI
BO3HMKHOBEHUS KU3HH Ha 3eMIIE
(KpealmoHn3Ma, CaMOIPOU3BOJIBLHOTO
3apOKJIeHUsI (CTIOHTAHHOTO),
naHcrepmuu, runote3sl PHK-mupa).
OnuceiBaTh skciepumenTsl C. Musnepa
u I'. FOpu no noyry4eHuto opraHu4ecKux
BELIECTB U3 HEOPraHUYECKUX MYyTEM
aOMOTeHHOI0 CUHTE3a
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2.2

OCHOBHBIE ATaIlbI
3BOJIFOIITMH
OpraHn4cCKoOro Mupa
Ha 3CMJ'I€, Pa3BUTHUC
JKW3HHU 110 3paM U
Imepruoaam

Pa3BuTHe )x13HM Ha 3emiie 110 3paM U
nepuoaam. Karapxei. Apxernckas

Y IPOTEPO30KCKas 3pbl. [Taneo3onckas
apa u e€ nepuoIbl: KEMOPUHCKUH,
OpPXOBUKCKHUH, CUITYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
IIEPMCKU.

Me3so30¥icKas 3pa U €€ epruobl:
TPUACOBBIM, FOPCKUM, METIOBOM.
Kaiino3zolickas 3pa u €€ nepuoIbl:
MMajJe€0r€HOBBIN, HEOTCHOBBIH,
AHTPOIIOTCHOBBIM.

XapaxkTepucTUKa KJIuMaTa u
rEO0JIOTMYECKUX MpOo1ieccoB. OCHOBHBIE
3Tarnbl 3BOJIIOLNU PACTUTEIBHOTO U
KUBOTHOTO Mupa. ApoMopdho3bl

y PacTE€HHM U )KUBOTHBIX. [losiBIICHUE,
paclBET U BBIMUPAHUE TPYIIT KUBBIX
OPTraHU3MOB.

Hemoncmpavuu:

Tabnuywvl u cxemol: «Pa3Butue
OPTaHUYECKOTO MUPay,
reoXpoHoJIOrnyecKas TabuIa;
KoJuteKust « DopMbl COXPaAaHHOCTH
VICKOTIA€MBIX )KUBOTHBIX U PACTCHUIN».
Jlabopamopnwie u npakmuyeckue
pabomui:

PackpeiBaTh coqiepxanre TEpMUHOB U
MOHSTHIA: 30H, 3pa, NEPUO/I,
apoMopd0o3bl, UIMOATANTALINH.
3HaTh MOCJIEA0BATEILHOCTH SOHOB:
KaTapxeu, apxeu, IpoTEPO30H,
danepo3oii; 3p: apxeinckas,
IIPOTEPO30UCKAs, TAICO30MCKas,
M€30301CKast, KalHO30MCKasl; IEPUOJIOB:
KeMOPUICKHI, OpIOBUKCKUM,
CIJIYPUMCKUI, ICBOHCKUH,
KAMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIMN, FOPCKUI, MEIIOBOM,
ITAJICOTEHOBBI U HEOT€HOBBIH,
AHTPOIIOTCHOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTAaHUYECKOTO MUpPa

I10 3paM U MIEPUOJAM I'€0JIOTUYECKON
VCTOPHUH; ITAIbl PA3BUTHS
PaCTUTENBHOTO U )KUBOTHOTO MUpA.
Briienuts rinaBHbie apoMop(o3bl
pacTEHU U )KUBOTHBIX.

CpaBHuBaTh MEXIy COOOM
NPEICTaBUTEIICH CUCTEMATHICCKUX

TPYIII OPraHU3MOB, BBISIBIISITh YEPTHI
YCIIO’)KHEHUS U PUCIIOCOOJIEHHOCTH
K YCJIOBUSAM KU3HU
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[TpaxTrueckas padota Ne 1. «3yuenue
MCKOIMAEMBIX OCTaTKOB PACTECHUMN U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcus « DBONOLNS OPTaHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WIIMKpaeBEeIUECKUN My3eil)

2.3 | CoBpemeHHast Cucrema OpraHuyecKoro Mupa Kak PackpbIBaTh copep:kaHue TEPMUHOB U
CUCTEMA oTpaxkeHue 3Botonnu. OCHOBHBIE HOHSITHI: CUCTEMAaTHKa, HICKyCCTBEHHAs U
OpPraHN4EeCKOro MHUpa CHCTEMATHUYECKUE TPYIIILI OPraHU3MOB. | €CTECTBEHHAs KilacCu(UKanys, OMHapHas

Hemoncmpayuu: HOMEHKJIATypa, IPHUHIIMII
Tabauywt u cxemvl: «CoBpeMEHHas VUEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOT0 MHPa» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHHYECKOr0 MHUpa
2.4 | DBoONMS YeI0BEKa OBOIIOLUS YETI0BEKA. AHTPOIIOJIOTHS PackpbIBaTh copep:kaHue TEPMUHOB U

(anTpOmnOreHes3)

Kak Hayka. Pa3Burtue npeacraBieHun
0 IIPOUCXOKICHNUU YeaoBeKa. MeTo bl
U3y4eHus auTponoreHesa. Cxoxncrsa u
pas3INuMsl YeJI0BEKA U )KUBOTHBIX.

CucreMaTndecKkoe MoJjIoKeHHE YSJIOBEKaA.

Jemoncmpavyuu:

Ilopmpemuwi: Y. [lapBuH.
Tabauywvt u cxemwvl: «CpaBHEHUE
AHAaTOMHUYECKUX YEPT CTPOCHHUS
YeJIOBEeKa M YeJI0BEKOOOPa3HbIX
00€e3bsH».

Obopydosanue: CIENKA WU
M300pakKeHUsI KAMEHHBIX OpYyAUi

MOHSITUIN: AHTPOIOJIOT S, AHTPOIIOTCHES,
yenoBek pazymHbii(Homo sapiens),
MPSIMOXOKJICHHUE, BTOPAsi CUTHAJIbHAS
cucrema.

[TepeuncnsaTh 3a4a4u aHTPOIIOJIOT U,
ATaIBICTAHOBIICHUS U Pa3BUTHS
NPEACTaBICHUN O TPOUCXOKIECHUN
YeJI0BeKa.

N3naratb OCHOBHBIE TIOJIOKEHUS
teopun Y. /lapBuHa, KpUTUUECKU
OIIEHMBATh HEHAYYHYIOUH(POPMAITHIO
0 MPOUCXOXKACHUU YEIOBEKA.

3HaTh CUCTEMATUYECKOE MOTO0KEHUE
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TIEPBOOBITHOTO YETIOBEKA: KaMHU-
qorepsl, pyouna, ckpedia

Busa Homo sapiens, mepedncisiTh ero
MOpP(hOJIOTO-aHATOMUYECKUE TIPU3HAKH
pPa3HOTO YPOBHS (THII, KJIACC, OTPSI

u JIp.).

YcraHaBIMBaTh Ye€PThl CXOJICTBA U
pazIUYNiTYeIoBeKa U )KUBOTHBIX.
OOBICHATD U OLICHUBATh 3HAYCHUE
HAYYHBIX 3HAHUHN O MPOUCXOKICHUH
YeJIOBEKa JIJIsl TOHUMAaHMS MECTa U POJIH
9elioBeKa B MPUPOJIE

2.5

JIBMoKyIIIE CHUITBI

(pakTopsI)
aHTPOIOreHe3a

JIBrokyine cuibl ((hakTophl)
aHTpornorenesa. Hacnencrsennas
M3MEHYMBOCTb U €CTECTBEHHBIN 0TOOP.
OO01uiecTBEeHHBIN 00pa3 )KU3HHU,
U3rOTOBJIEHUE OPYIUH TPyAa,
MBIIICHUE, PEYb.

Jemoncmpavyuu:

Tabauyvl u cxemol: «CpaBHEHUE
aHATOMHUYECKHX YePT CTPOCHUS YeIIOBEKa
U 4EJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MAJIEOHTOIOTUYECKIX
HaXO0/I0K MPEIKOBCOBPEMEHHOTO
YeJI0OBEKay.

OO0opynoBaHue: MyJsHKH
«IIpoucxoxaeHue yemoBeka
(MaJeoHTOIOTUIECKUE HAXOIKH )»

PackpriBaTh conepikanrne TEpPMUHOB U
HNOHATHI: (PaKTOPBI AaHTPONOrEHE3A,
IpyNIOBOE COTPYAHUYECTBO, PEUb,
OpyInuiHas ACSITEbHOCTD,
HOJIUMOPHU3M.

XapaKkTepu30BaTh ABIKYIINE CHITBI
(akTOpHI) aHTpOIIOreHEe3a:
OMOJIOrNYECKHUE U COIMANIbHEIE,
CpPaBHUBATH UX MEXTY COO0M
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2.6

OCHOBHBIC craiuu
SBOJIIOIIMH YC€JIOBCKA

OCHOBHBIC CTa UM ¥ BETBH SBOJIIOIHHT
YEeJI0BEKa: aBCTpajlonuTeku, YemoBek
yMebii, YenoBeK MpsiMOXOISIIIUN,
YenmoBek HeaHIepTAIbCKUM, YenoBek
pa3yMHBI COBPEMEHHOTO THUIIA.
Haxoaku nckormaeMbIX OCTaHKOB,
BpEMs CYILIECTBOBaHMs, 00JIACTh
pacrpocTpaHeHus, 00bEM rOJI0OBHOTO
Mo3ra, 00pa3 >KU3HU, OPY/IUS.

Hemoncmpavyuu:
Tabauyst u cxemvt: «OCHOBHBIE MECTa

MaJICOHTOJOTUYECKUX HAX0/I0K MPEIKOB
COBPEMEHHOTO YEJIOBEKa,
«JIpeBHenmue roan», «IpeBHue
oy, «llepBbie COBpeMEHHBIE JTHOINY.
O0opynoBaHue: MyJIsIKU
«IIpoucxoxaeHue yenoBeka» (OI0CTHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HEaHIepTaJIblla,KPOMaHbOHIIA); CJICTIKU
WU U300pakeHUs KAMEHHBIX Opyauit
NIePBOOBITHOTO YEJIOBEKA: KAMHH-
qormepsl, pyouia, ckpediia

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUN: aBCTPAJIOMUTEK, YETOBEK
YMEJIBIH, YETIOBEK MIPSAMOXOISAIINM,
HeaHJiepTajel, KpOMaHbOHEII,
HEOJIMTUYECKAS PEBOJIIOLINS,
NEPBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATH MEXKTY
co00# OCHOBHBIE CTaJIUU dBOJIFOIIUHA
YeJIoBeKa: XPOHOJIOTHYECKHUI BO3pacCT,
apeas pacnpocTpaHeHHs, O0BEM
TOJIOBHOTO MO3ra, 00pa3 )KM3HU U

opyzus Tpyaa

2.7

Yenoseueckue pacol
U TIPUPOJTHBIE
aJjanTallyl 4esioBeKa

UYenoseueckue pacbl. OCHOBHBIE
OOJIBIIME pachl: €BPOIIEOUIHAS
(eBpa3uiickasi), HErpo-aBCTPaIOUIHAS
(3KBaTOpUaNIbHAS ), MOHTOJIOUIHAS
(a3uaTcko-aMepUKaAHCKas).

PackpeiBath conepxanue TEpMUHOB
Y TIOHSTUN:PACHI, pACOTE€HES, COLIUA-
JApBUHU3M, PACU3M, METUCALIHS.
XapakTepu30oBaTh U CPAaBHUBATH
IIPEACTAaBUTEIIENUEIIOBEYECKUX pac,
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YepThl MpUCIIOCOOTICHHOCTH
MPEICTABUTEIICH YETOBEUECKUXPAC

K YCJIOBUSAM CYIIIeCTBOBaHUs. EqUHCTBO
yenoBeueckux pac. Kputuka
COLMAIBHOTO JIAPBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabauywl u cxemol: «Yenopedyeckue
pacsD»

PACKpBIBATh IPUUMHBI U MEXAHU3MBI
pacorenesa, nepevncisiTh U MPUBOAUTD
IIPUMEPHI IPUCITOCOOICHHOCTH YesIOBEKa
K YCIJIOBUSIM CPEZbI, IPUMEPHI
MIPUCIIOCOOUTETFHOTO3HAYCHHU S PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AMHCTBO BUaa Homo
sapiens, Hay4YHyI HECOCTOSATEIHHOCTh
PacoBBIX TEOPHUH, UIEN COLIMATIBHOTO
JapBUHU3MA U pacusma

HToro yacos 1o teme

9

Tema 3. Opranu3Msbl 1 OKpY Kalomas cpeaa

3.1 | Dkomorus Kak Hayka 1 DKOJIOTHS KaK HayKa. 3ajlauru pa3ieibl | PackpeiBaTh copepkaHue TEPMUHOB U
AKOJIOTHUH. MOHSITUN: SKOJIOTHS, TTOJIEBbIE
MeToabl SKOJOTUYECKUX UCCIEAOBAaHUN. | HaOIOCHNUS, SKCIICPUMCHTBI,
DKOJIOTUYECKOE MUPOBO33PEHHE MOHUTOPHUHT OKPYKAaIOIIEH Cpebl,
COBPEMEHHOT0 YEJIOBEKA. MOJICTUPOBAHUE, IKOJIOTUUECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Iopmpemuwi: A. I'ymGonbaT, [lepeuncnarh 3aja4u 3KOJIOTUH, €€
K. ®@. Pynwe, O. ['ekkens. pas3zeiibl UCBA3U C IPYTMMU HAyKaMH.
Tabauywr u cxemvr: xapra «[Ipuponnsle | XapakTepru3oBaTh METOIBI
30HBI 3eMII» JKOJIOTHYECKUX UCCIENOBAHNN

3.2 | Cpenpl oOuTaHMS U 1 Cpenpl 0OuTaHus OPraHU3MOB: BOHAS, PackpeiBath cosiepkaHne TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
BHYTpPHU-OpPraHU3MEHHAs.
DKoJIOTHYeCKHEe PaKkTOpHI.
Knaccudukanus 3Ko10ru4eckux

U TIOHSITUM: cpesia oOuTaHus,
IKOJIOTHYECKUE (DAKTOPHI,
OMOJOTUYECKUN ONTUMYM,
OrpaHUYMBAIOIINHN (TUMUTHPYIOLIUH)
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bakTopoB: abuoTHUECKHE, OMOTUUECKHE
Y aHTPOIIOTCHHBIC.

JleiicTBUE DKOTOTHYECKUX (haKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauywl u cxemwvi: «CpeapioOuTaHUS

OpraHu3MOB»

dakrop.
XapakTepru30oBaTh yCIOBUS Cpel

0OUTaHUS OPTaHU3MOB;
KJIaCCU(PHUIIMPOBATh M XapaKTePU30BaTh
HKOJIOTHYECKHE (haKTOPhI: AOMOTHUECKHE,
OMOTHYECKHE U aHTPOTIOT'CHHBIC.
OmnuceIBaTh IEHCTBAE DKOJIOTHYECKUAX
(hakTOpOBHA OPraHU3MBI.
XapakTepru30oBaTh 0COOCHHOCTH
CTPOCHUS U KH3HEACATEILHOCTH
pPaCTCHHI U )KUBOTHBIXPA3HBIX CPEJT
obuTaHus

3.3

AOuoTHueCcKHue
bakTopsl

AbGuotnueckue GakTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®oronepuoausm.lIpucnocodienus
OpraHu3MOB K JICCTBUIO a0MOTUYECKUX
dakTopoB. buosornueckuepuTMEI.
Jemoncmpavyuu:

Tabauywt u cxemol: «DOTONEPUOAUIMY.
Jlabopamopnsie u npakmuueckue
pabomol:

Jlabopatopnas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pPacTEeHMI U3 Pa3HBIXMECT OOUTAHUS.
Jlabopatopnas padota Ne 4. «Bnusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIeyCca»

PackpsiBath conepxkaHue TEPMUHOB U
MOHATHI: abroTHYeckue (PakTopsl,
dboToneprou3M, OMOJIOTHYECKUE
PUTMBI.

AHaIN3UPOBATH JICHCTBUE CBETA,
TEMITepaTyphl, BIAKHOCTH HAa OPTaHU3MBbI
Y TIPAUBOJIUTH TPUMEPHI
IPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoUTH OMONOTHYECKIE HAOTIOACHHUS
U OPOPMJISITH PE3YJIBTATHI MPOBEAEHHBIX
HaAOJIOICHU
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3.4 | buoruueckue buotnueckue paxtopsl. Buas PackpbIBaTh conep:kaHue TEPMUHOB
(akTopsI OMOTHYECKUX B3aUMOJICHCTBHIA: U TIOHATUIN:0M0THYECKUE (PaKTOPHI,
KOHKYPEHIIMSI, XUIITHUYECTBO, CAMOMO3 U | XMIIIHUYECTBO, IIapa3uTU3M,
ero gopmel. [lapasutusm, Koomepaius, | KOHKYPEHLUs, MyTyalu3m, CHMOHO03,
MyTyaJli3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUYECTBO). KBapTUPAHCTBO, AMEHCAIIA3M,
AMeHCanu3M, HEUTPAIU3M. HEUTpAJIU3M.
3HaueHue OMOTUYECKUX XapaxkTepru3oBaTh OMOTUYECKHE
B3aMMOJICHCTBHM JIJIS1 CYyIIECTBOBAHHUS (aKkTOpBI U BUABIB3aUMOOTHOLIEHU I
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIY OpraHU3MaMu; TPUBOJAUTH
Hemoncmpayuu: IPUMEPHI B3aUMHOU
Tabauysl u cxemwl: «llumiessle Lenm» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MeX]1y COOON BU/IbI
OMOTUYECKUXB3aUMOICHCTBUI
OpraHu3MOB
3.5 | Dxomoruyeckue DKOJIOTHYECKHUE XapaKTEPUCTUKH PackpbIBaTh cofiepkaHue TEPMUHOB U
XapaKTEPUCTUKHU nonyisiuuu. OCHOBHBIEIOKAa3aTEIN MOHSITHI: TOMYJIALHNS, YACICHHOCTb,
BUJIA U TOMYJISIIUU HOIYJISIUU: YACIEHHOCTb, IIJIOTHOCTD, IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTB,

POXKJIaEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4ucieHHOCTH
HNOMYJISIUUN U €€ Perysuusl.
Jemoncmpavuu:

Tabauysl u cxemwl: «Ilonynsauumy,
«3aKOHOMEPHOCTH POCTA YACIEHHOCTH
HOMYJIALUUA UHPY30pUU-TY(DETBKI.
Jlabopamopnwvie u npakmuueckue
pabomui:

PUPOCT, MUTPALIUS], TUHAMUKA
YUCJIEHHOCTHU TTOMYJISIIIUY.
XapakTepu30BaTh OCHOBHBIE [TOKA3aTEN
U DKOJIOTUUYECKYIO CTPYKTYPY
MOMYJIAIUU; ONUCHIBATh MEXAHU3MBI
pEryJiiuy YUCICHHOCTH MOIMYJISIUN
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[Tpaktuueckas padbora Ne 2. «IToacuér
MJIOTHOCTH TIOMYJISIIAN Pa3HBIX BUIOB
pacTEeHU»

HToro yacoB o teme

5

Tema 4. Coo01ecTBa M DK0JOIrHYeCKHE CHCTEMbBI

4.1 | CooOmiectBa 1 Coo00111eCcTBO OPraHU3MOB — OHOIIEHO3. PackpsiBath conmepikaHie TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHI0Bas, MOHATHI: OMOIIEHO3, YKOCUCTEMA,
IPOCTpPaHCTBEHHAs, Tporaeckas OMOTeOIeHO3, BUIbI-IOMUHAHTHI,
(nmuieBasi). Bunbl-noMUHaHTEIL. AKOJIOTUYECKasl HUIIA.
CBsi3u B OHMOIIEHO3E. XapakTepuszoBaTh OMOIIEHO3
Jlemoncmpayuu: (coo0I111eCTBO), €T0 BUIOBYIO,
Tabauywl u cxemwi: «llnuimespie memmy, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«burorIeH03: cOCTaB B CTPYKTypay. CTPYKTYPBHI.
Obopyoosanue: MOJIEIb-aNTUTAKAIIS OOBSACHATH POJIb KOMIIOHEHTOB
«Tunuuneie OUOIIEHO3BI»; TepOapuit OWMOIICHO3a B MOICPKAHUN €r0
«PacTtutensHbIE COOOIIECTBAY, CTPYKTYPBI U CYIIECTBOBAHUS
KOJUTEKITUS «BHOTIeHO03) Ha OTpeICIEHHON TEPPUTOPHUH.
OOBACHATH OMOJIOTMYECKUM CMBICTT
SPYCHOCTH UITUCTOBOM MO3AMKH.
CpaBHHMBaTh KOMIIOHEHThI OMOIICHO30B,
WX BUJIOBYIO, IPOCTPAHCTBCHHYIO U
TPOPUUECKYIOCTPYKTYPBI, CBSI3H MEKIY
OpraHU3MaMH
4.2 | DKOCHUCTEMEI U 2 DKOJIOTUYECKHE CUCTEMBI (PKOCUCTEMBI). | PackpbIBaTh cojiepKaHue TEPMHHOB U

3aKOHOMEPHOCTHU UX
CYILIECTBOBaHMS

IToHsaTHE 00 BKOCHUCTEME U
OHOTEOIIEHO3E.
OYHKITMOHAJIbHBIE KOMITOHEHTHI

MTOHSTHI: DKOCHCTEMa, OMOreoIeHO3,
IPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI,
Tporueckre ypoBHH, UIIEBAS
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AKOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,
PEIYIEHTHI.

KpyroBopoT BemiecTB v MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (MUIIEBbIC) YPOBHU
AKOCHUCTEMBI. [IumieBbie enu u ceTu.
OCHOBHBIE MOKA3aTEIH 3KOCUCTEMBI:
o6romMacca, MpoIyKIHUs. DKOJIOTHYECKUE
MUPAMUJIBL: IPOAYKIIMU, YUCIICHHOCTH,
6uomaccel. CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJISAIINS,
pa3BUTHE.

Cykueccusl.

Jemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencin,

B. H. Cykaués.

Tabnuywt u cxemwl: «IIpupoaHsie
coobmecTBay, «llenu mutanusy,
«IKOJIOTHYECKasi MTUPAMUIAY

LEMb U CETh, SKOJIOTMUECKUE
nUpaMubl, bomMacca, mpoIyKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA SKOCUCTEMBI
(e€ cmoCOOHOCTH K ATUTEIILHOMY
CaMOIIO/JIEP>KaHNI0, OTHOCUTEIBHO
3aMKHYTBIN KpyTOBOPOT BEILECTB,
HEOOXOIMMOCTh TOTOKA 3HEPTHH).
CpaBHUBaTh TaCTOUIIIHBIC U IETPUTHBIC
NUIIEBbIE LIENH, TPO(PUIECKUE YPOBHU
9KOCHUCTEMBI.

Pa3znuyats nupamMuabl IpoaAyKIUH,
MUPAMUIBI YUCIICHHOCTH U MUPAMUJIBI
OMOMacCHI.

CocTaBmisITh IIENH U CETH MUTAHUSI.
[IepeuncnsaTe CBOMCTBA YKOCUCTEM:
YCTOHYMBOCTh, CAMOPETYJISALINSA,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M TOICPKAHHS
paBHOBECHSI B 9KOCHUCTEMaX.
XapakTepu30oBaTh CyKIIECCUHU, BBISBIATh
OPUYMHBI U O0IIHE 3aKOHOMEPHOCTH
CMEHBI 3KOCHUCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoiHBIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKOCUCTEMA XBOMHOTO UJIN
IIUPOKOJIMCTBEHHOTO Jieca.

PackpbIBaTh cojiep:kaHie TEPMUHOB U
TIOHSTHI: BOJHBIC YKOCHCTEMBI,
OMOTEOIICHO3bI, (PUTOIIAHKTOH,
300IUTaHKTOH, OEHTOC, TyMYC.
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Jemoncmpayuu:

Tabauywvt u cxemol: « IKOCUCTEMA
IIMPOKOIUCTBEHHOTO JIECAY,
«DKOocHCTEeMa XBOMHOIO JIeca,
«bunoneHos Bo1oéMay.

Obopyoosanue: TepOapuu U KOJUICKIINH
PACTEHHI U )KUBOTHBIX,
MIPUHAJICKAIUX K Pa3HbIM
AKOJIOTHYECKUM TpyIIaM OJJHOTO BU/Ia

[IpuBOIUTH MPUMEPHI MPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh Ha3€MHBIE U BOJIHBIC
AKOCHUCTEMBI; OpTraHU3MbI, 00pa3yIOIIHe
pasHbie Tpo(UUECKHE YPOBHU

4.4 | AHTpOIIOTCHHBIC AHTpPOTIOTEHHBIE YKOCUCTEMBI. PackpeiBaTh copepkaHle TEPMUHOB U
HKOCHUCTEMBI ATPOIKOCHCTEMBI. MOHATHI: aHTPOTIOTEHHASI 9KOCHCTEMA,
VYpboskocucremsl. bruonornueckoe u arposkocucrtema, ypoo3kocucTema,
X035MCTBEHHOE 3HAYEHUE OonopazHooOpasue.
arpo3KOCUCTEM U ypPOOIKOCUCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI U
buopasHoobpasue kak pakTop ypOOIKOCHUCTEMBI, OCOOCHHOCTH UX
yCTOWYMBOCTHU dKOCUCTEM. COXPaHEHHE | CyHIECTBOBAHMS.
OMOJIOrNYECKOr0 pa3Ho00pasus [TpuBOIUTE MpUMEPHI AHTPOIOTEHHBIX
Ha 3emuie. HKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATH
Jemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemol: «KATPOLEHO3». CpaBHHMBATbH COCTaB M CTPYKTYPY
Obopyooeanue: Konnekuys « BpeMTen | mpupoaHbIX SKOCUCTEM H
BaXHEHUILUX CEIbCKOXO03AMCTBEHHBIX arpod’KOCHCTEM, arPOIKOCHUCTEM H
KYJIBTYp» ypOO3KOCUCTEM
4.5 | buocdepa — VYuenue B. W. Bepuanckoro o 6uocdepe. | PackpsiBaTh coqepikaHre TEPMUHOB U
riio0aabHast ['panuIrel, cocTaB U CTPYKTypa MOHATHI: OMocdepa, )KUBOE BEIIECTBO,
’KOCHCTEMA 3eMJITU ouocdepsl. )KuBoe BE1EeCTBO U €ro JMHAMHYECKOE paBHOBECHE.

bysakuu. OcobeHHOCTH Onocdepbl Kak

OuenuBath Bknajg B. M. Bepuanackoro
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rJ100aIbHON YKOCUCTEMBI.
JlnHamMu4yeckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocdepe.

Hemoncmpayuu:

Iopmpemuwi: B. . Bepraackuil.
Tabauywl u cxemwvi: «OOMmAs CTPYKTYypa
6uocdepo», «PacnpocTpaHeHne KU3HH
B Ouocdepe», «O30HOBBIN dKpaH
ounocdepb»

B CO3JIaHKE yueHHs o buocdepe.
XapakTepu3oBaTh cocTaB buochepsi,
(GYHKIMH )KUBOTO BelecTBa OMochepsl
U OmIpeaesITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIIErO PacIPOCTPAHCHUS.
[TpuBOANTE MPUMEPHI TTPOSIBICHUS
(byHKIIH )KUBOTO BelllecTBa Onocdepsl,
OMOTCOXMMHYCCKOH IeATEeIThHOCTH
YeloBeKa.

[TepeuncnsaTe ocoOeHHOCTH OHOCc(epbl
KaK r100aJIbHOM SKOCUCTEMBI 3eMJITH

4.6 | 3akoHOMEpPHOCTH KpyrosopoTts! BemecTs u PackpsiBaTh conep;kaHue TEPMUHOB U
CYIIECTBOBAHHUS OMOT€OXUMUYECKHUE ITUKITBI 3JIEMEHTOB MOHSATUMN: IIETOCTHOCTH Orochepsl,
ouochepsl (yriepona, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOre0OXUMHYECKHUE LIUKIIbI

OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTH OroCc(hepHl,

Jemoncmpayuu: OUOMBI.

Tabnuywvl u cxemor: «KpyroBopor OnuceiBaTh KPYyroBOPOT BEIECTB,

yriepoaa B 6uochepe», «Kpyropopot OMOreOXUMUYECKUE IIUKJIIBI a30Ta U

a30Ta B IPUPOCH yriepoaa B oumocdepe.
OOBACHATH MPUUNHY 30HATLHOCTH
ouocdepsl. [lepeuncisats u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyIlIH 3eMiu

4.7 | YenoBeuecTBO YenoeuecTBO B Onochepe 3emiu. PackpbIBath cosiepkaHre TEPMUHOB U

B Onocdepe 3emin

AHTpPONIOreHHBIC U3MEHEHUS
B Onocdepe. ['modanbHbIe

MOHSITUIN: aHTPOIIOT€HHBIE U3MEHEHUSI,
9KOJIOTUYECKUN KPU3HC, TII00ATHHBIC
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AKOJIOTUYECKHUE TTPOOTIEMBI.
Hemoncmpavyuu:

Tabauywvl u cxemol.: «IIpumepHbIe
AHTPONOT€HHBIEC BO3ACHCTBUS

Ha IpUPOY», « BaxkHenmme nCTOUHUKN
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
BO», «IlouBa — BaxkHeHIIIas
cocTaBJsitonias ouocgepon, « PaKTopsI
Jerpasanuu nouny, «IlapHUKOBBII
ahPpexT», «PaKkTopbl paIHOAKTHBHOTO
3arpsizHeHus Ouocdepsn»; Kpachas
kaura P®, n300pa>keHust OXpaHIeMbIX
BUJIOB PACTEHUM U )KUBOTHBIX

pOOIEMBI.

Xapakrepu3oBaTh OMOCHEPHYIO PO
YeJIOBEeKa.

[TpuBOIUTH MPUMEPHI AaHTPOMIOTEHHBIX
U3MeHEeHHH B Onocdepe.

OneHnBaTh MOCIEICTBUS 3arPA3HEHHUS
BO3/TYIIIHOM, BOAHOU Cpe/Ibl, U3MEHEHUS
KJIMMaTa, COKpaIeHus
OuopazHooOpasusi.

DopMyIHPOBaTH COOCTBEHHYIO MTO3HIIUIO
110 OTHOIICHHUIO K II100aJIbHBIM U
PETHOHAJIBHBIM 3KOJIOTHYECKUM
npobsieMaM, apryMEHTUPOBATh CBOIO
TOUKY 3pPCHHSI.

HazbiBaTh NpUYMHBI NOSIBICHUS
IPUPOIOOXPAHHON ITUKH,

pacKpbIBaTh 3HaYEHHE IIporpecca

IUIs TIPEOIOJIEHUST KOJIOTUYECKOTO
KpHu3uca

4.8

CocymiecTBoBaHuE
IPUPOJIBI U
YeJI0BeueCTBa

CocyuiecTBoBaHUE IPUPOBI U
yenoBeyecTBa. CoXpaHeHUE
Ouopa3zHooOpa3us Kak OCHOBA
yctoiunBocTu 6uocheprr. OcHoBa
PaIMOHAIBHOTO YIIPABJICHHSI
IPUPOTHBIMH PECYPCAMH H UX
UCTIOJIb30BaHKe. JloCTHKCHSI OMOIOTHH
¥ OXpaHa MPHUPO/IBI.

PackpsiBaTh conep:kaHue TEPMUHOB U
NOHSATHN: pallMOHAIBHOE
IIPUPOIOITIOJIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KODBOJIFOLIUSL.
XapaxkTepu3oBaTh paAllMOHAIBHOE
VICTIOJIb30BAaHUE IIPUPOJHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHNS KOHUEILIHAH
YCTOMYUBOI'O Pa3BUTUSA
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Jemoncmpayuu:
Tabnauyvt u cxemwl: «buochepa u
YEJIOBEK»

HToro yacos o teme 9
PesepBHoe Bpemsi 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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