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INOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIS
OIpeNeleHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEP)KAHUSA Y4EOHOro IpeaMeTa
«buonorus» cocraBuiv: KOHUENTyalbHble Tmonoxkenus @OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH ~ IIeNiell, coJepXaHus, pe3yJbTaToB OOy4YeHUS W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX EIIX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIIHEro
obmero oOpazoBanusi B Poccuiickoii demeparuu, a Takke TMOJOXKEHUS O
cnenuuke OMOJIOruM, €€ 3HAaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OECTIeueHUN
CYILIECTBOBAHUS 4eJOBEeYECKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMM MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruu Aa€r MpeacTaBIEHUE O Melsx, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIHUTAHUS M Pa3BUTHUA OOYYAIOMIMXCA CpPEACTBAMHU
yueOHoro mpeamera «buonmorusi», omnpenenasier 00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieH’ue M0 pasaeinaMm H  TeMaM,
PEKOMEHTYEMYIO MOCJIEI0BAaTENbHOCTh U3YUYEHHsI yUEOHOI0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpPa30oBaTEIbHOIO
Mpoiiecca, BO3paCTHBIX 0COOEHHOCTEN 00yUJaronIuXcsl.

B nporpamMe mo OuoiorMM @ TakXe YYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEIMETHBIM W TPEAMETHBIM pe3yibTaTam
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOMN
NeSTENbHOCTH/YIeOHBIX JCHCTBUN OOYYaIONMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHUS.

B nporpamme mo 6uonoruun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OHONOruM, Ojarojaps 4eMmMy B He
MPOCMATPUBACTCS HANPABJICHHOCTh HA PAa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTUYECKOT0 MBIIICHUS, TPEICTaBICHUN O 3I0pOBOM
oOpa3ze XU3HH M OEpeKHBIM OTHOIIEHHEM K OKpY)Kalolled MPUPOIHON cpere.
[ToaToMy Hapsiny ¢ U3ydeHHEeM OOIeOMOIOTMYECKUX TEOpPHUi, a TakKe 3HAHUU O
CTPOCHUU KUBBIX CUCTEM Pa3HOTO PaHTa U CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLIECCOB B MpOrpaMMe MO OMOJIOTUU yJEIE€HO BHUMAaHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33724, B
TOM 4Yucle: NPO(QUIAKTUKU HACIEACTBEHHBIX 3a00JIEBaHUI 4YeJIOBEKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo IMOBEJAEHUST B OKPYXKAIOLIEW NPUPOIHON cpele, aHaiusa
BIIMSTHUSL XO3SIICTBEHHOM NEATETHHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO OoOecredeHus



YCIIOBUM IS PEIICHUs] OJJTHOM M3 aKTyaJbHBIX 3374 IIKOJIHLHOTO OMOJIOrMYEeCKOro
oOpa3oBaHusA, KOTOpass MpeanoiaraeT QopMuUpoBaHue Yy  oOydaromuxcs
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOUIETrOCs
COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpefaHero oOmero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAyYHON KapTHHE MHpA, paCHIUpsieT W 0000IIaeT 3HAaHUS O KUBOU MpHUpoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHv3aluud M HBOJIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  KMBOW  TpHUpOABI,  (opmMupoBaHuUs
(YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW IIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  olmero  oOpa3oBaHus,  COLUAIM3ALUN
oOy4aromuxcs. M3ydenne O6uoiaorud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
WHTEJUICKTYabHbIX, KOMMYHUKAITMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET MHTErpALlMM OWOJIOTMYECKUX 3HAHUM C
IIPEJICTABIICHUSAMH U3 JAPYrUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O MNpEIHA3HAYEHHH Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ui OINpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot6op comepxkanusi ydyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOAXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OO0ydJaromuecs AOKHbI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMbIC IS
dbopMupoBaHusi 00IIeH KyJIbTYphl, OIpPEACIAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKAa B OKPYKAIOIIEH MPUPOAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTUICCKOW AesTenbHOCTH. Ocob0e MECTO B ITOM CHCTeME 3HAHUU
3aHMMAIOT JIEMEHTHI COJIEP KaHUsl, KOTOPBIE CIY»KaT OCHOBOM JJ1s1 popMUpOBaHHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3AlHUH
OMOJIOTMYECKOT0 00pa30BaHMUS.

CTpyKTypupOBaHHE CoOJepKaHUsl Y4eOHOro marepuaja B MpPOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HaHUM 00
OTIIMYUTENIbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHoro npeameta «buonorus»
BBIJICJIEHBI CIEAYIOIINE coAepxKaTeabHble TMHUU: «buonorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «Opranusm Kak



Ouonoruyeckas cucremay», «CuctemMa U MHOrooOpasue OpPraHUYECKOro MHUpPay,
«OBOJIIOLMS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYyYarOIIMMKCS  3HAHUSIMH O  CTPYKTYpPHO-(QYHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHH
UCMOJb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX JEHCTBHI B OTHOILIEHUH OOBEKTOB
YKUBOM MPUPOJIBI M PEIICHUS PA3TMUHBIX )KU3HEHHBIX TTPOOJIEM.

Joctixkenue uenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
yYpOBHE 00€ecIedrBaeTCs pelIeHUEM CIIEIYIOMIMX 3a7au:

OCBOCHHE O0YYalOUIMMHUCA CHCTEMbl 3HAHMM O OHOJOTMYECKUX TEOPHUSIX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOM
i (HOPMUPOBAHUS TPEJICTABICHUNA O €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O
METOJIaX HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO0Opa3Uu U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOr'0 YPOBHSI OPraHHU3aLMH, BBIIAIOIINXCA OTKPBITHIX U COBPEMEHHBIX
UCCIIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydarolmuxcs IMO3HABATEIbHBIX, WHTEIICKTyalbHBIX H
TBOPYECKHUX CIIOCOOHOCTEH B MpOILIECCE aHAM3a JAHHBIX O IYTSX pPa3BUTUS B
OMOJIOrMM HAy4YHBIX B3IVIAJIOB, MJEH M MOAXONOB K H3YUYEHHUIO JKUBBIX CHUCTEM
pPa3HOro YpOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJammmxcs oOmeld KyJIbTypbl, (YyHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH U OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MHUpa >KUBOW TPHUPOABl HA OCHOBAHMM 3HAHUW U OIBITA, TOJYYCHHBIX TMpU
U3YYCHUHN OMOJIOTHH;

dbopmupoBaHue y OOyYalIIMXCS yMEHUW WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOrMYECKUX 3HAHUM B MPAKTHUECKOH [EATENbHOCTH 4YeJNOBEKa, DPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM HKHBOU
MIPUPOJIBI, HEOOXOUMOCTH OEPEKHOT0 OTHOILIEHUS K HEH, COOIIOACHUS STUYECKUX
HOPM IIPHU MPOBEACHUU OMOJOTHYECKUX HCCIIEIOBAHUA;

OCO3HAHUE IICHHOCTH OWOJIOTWYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, AJ11 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUI B TOBCEHEBHOM MKU3HH IS
OLICHKH TOCJIECTBUNA CBOEH IESITEIbHOCTH MO OTHOIICHHUIO K OKPYKaIOIEn cpee,
COOCTBEHHOMY 37I0pPOBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero obimiero o0pazoBaHus y4eOHbINA npeameT «buosorusy,
n3y4aeMblii Ha 0a30BOM ypOBHE, ABJISETCS 0053aTEIbHBIM Y4€OHBIM MPEIMETOM.



J{ns u3yueHust 6uosoru Ha 6a30BOM ypOBHE CpeIHEro o0I1iero oopa3oBaHus
orBoauTcst 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heeo).



COJEPXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3zb OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON M MPaBOM.
Ponr Ouonoruun B ¢GopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMONOTUYECKUX HAYK.

Metoabl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTUCAHUE,
U3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKass 00paboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Kombenos, JIx. Yorcon nu ®@. Kpuk.

TaOmuiet u cxembl: «MeToAbl MO3HAHUS KUBOW TTPUPOIIBD».

JlaGopaTopHble M IpakTU4YecKne padoThbI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEeMbI U X OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaIMeT u3ydeHust ouonoruu. Orianune
YKUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYISALIMOHHO -
BUJIOBOH, 9KOCUCTEMHBIN (OMOTeOIIeHOTUYECKHU ), OnochepHBIi.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHbBIE NMPU3HAKU KU3HU», «YPOBHHU OpraHU3alluu
YKUBOU IIPUPOJBD».

O6opynoBanue: Mmojiens Mosekyibl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKU. XHWMHUYECKHE DJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHbIE BELIECTBA.

OyHKIIUM BOJABl W MHUHEPAIbHBIX BellecTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3amennmMblie 1 3aMEHUMBIE aMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TIEpBUYHAs, BTOpWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHME CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



@depMeHTHl — OuWonormyeckue KaranuzaTopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA TIEHTP, cyOcTpartHas creuuduunocts. KodepmeHThl. Butamunbl
OTnuuust pepMEHTOB OT HEOPTrAHMYECKUX KaTaIN3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo03a),
aucaxapuabl  (caxapos3a, JakTo3a) M HojdMcaxapuabl (Kpaxmal, TJIMKOIEH,
eJUTI0103a). brosornueckue pyHKIMM yTriaeBOIOB.

Jlunuael:  Tpurnuuepunbl, ¢ocomunuasl, crepouabl. [uapoduIbHO-
rugpodoOHbie cBoiicTBa. buosmorudeckue QyHkiuuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMTIHJIOB KaK UICTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykJIenHOBBIX KuchoT. Ctpoenue u ¢pynkuuun JHK. Ctpoenne u ¢pynxkuun PHK.
Bunst PHK. AT®: crpoenue u GyHKmmm.

[uronorusa — Hayka o kierke. Kiierounas teopust — npumep B3auMOAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YUYECHUS KIIETKHU.

Knerka kak 1enoctHass »uBasg cucrema. OOmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyXxHass memOpana, mosekynasl JIHK kak reHermueckuii ammapar,
CUCTEMa CUHTE3a OellKa.

Tunbl KJIETOK: D2yKapuoTHYecKas U TMpokapuoTtuueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKOW KieTku. KierouHas creHka Oakrepuil. CtpoeHue
SYKapPUOTHUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTENIbHOM, >KUBOTHOM U
IpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OmHoMemOpanHbie opraHouabl kieTku: OIIC, ammapar ['ombaxw,
an30coMbl. [loyaBTOHOMHBIE OpPraHOMABI KJIETKH: MUTOXOHJPHUH, IUIACTUIBI.
[IpoucxoxaeHue MUTOXOHApPUM W TuiacTuA. Bunabl mmactua. HememOpanHbIe
OpraHOW/bl KJIETKU: PUOOCOMBI, KIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIMY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynstopHbii HeHTp kieTku. CTpoeHue siapa: sjepHas o00JIOUKa,
KapHoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersrl: A. JleBenryk, P. I'yk, T. llIsann, M. IIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. @pankius, K. M. bap.

Huarpammel:  «PacnipeneneHue XUMHYECKUX JJIEMEHTOB B  HEXHBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBON TPUPOIE».

Tabmuner u cxembl: «llepuonuueckas TabiMlia XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHure MoJIeKyJIibl BoJbI», «brnocuHTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaotsl. JJHK», «Ctpoerne Monekyisl



AT®», «CTpoeHHE PYKApUOTUUECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOW KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuabn.

OOopynoBaHue: CBETOBOM MHKpPOCKOI, OOOpyIOBaHHE Js IPOBEICHUS
HAOJIIOICHUM, W3MEPEHUI, SKCIEPUMEHTOB, MUKpOINpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPUATTLHBIX KIIETOK.

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WM KaTaias3bl)y.

Jlaboparopnast pabora No 2. «M3yueHwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM HAa TOTOBBIX MHUKpOTpEraparax U X
OIHCAHHE.

Tema 4. ’KusHeneATeIbHOCTD KJICTKH.

OOmeH BemiecTB, Wi METabOMU3M. ACCUMIIIANINS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuYeckrii oOMeH) — JBE CTOPOHBI €JIMHOro Mpolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U JHEPIUHM B TOHUMAaHUU
MeTabom3ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(dHBIN U retepoTpodubiid. Pois dhepmenToB
B OOMEHE BEILIECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunTe3. CBetoBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTocUHTE3a. 3HaUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emuie. BausiHue ycinoBuil cpelibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HH Ha 3eMIIe.

OHepreTuueckuii oOMeH B kJeTke. PaciierneHue BellecTB, BbIACIEHUE U
aKKyMyJIMPOBaHHWE OHHEPrud B KIETKE. OTambl SHEPreTHYECKOro oOMEeHa.
I'mikomus. bpoxxenne u ero Buuabl. KucinopomHoe OKHMCIIEHHE, WM KIETOYHOE
JbIXaHHE. OkucnuTenbHOe dbocdopunupoBanue. OddexTuBHOCTH
SHEPreTUYeCcKOro oOMeHa.

Peakniun MarpuuHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanus reHetudeckol MHPoOpManuMu B KJIETKE. |'€HETHUYECKUH KOJ M €ro
cBoiictBa. Tpanckpunuus — Mmarpuunsblii cuate3 PHK. Tpancnsiuus — OuocunTes
Oenka. Otanbl TpaHcisuuu. KoaupoBanue amuHOKucHOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. WM.
NBanoBckuil). OCOOCHHOCTM CTPOEHHMA M KM3HEHHOIO LHKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacrteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunmra yenoBeka (BUY) — BozOymaurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHHs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TumMupsses.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporact», «®orocunres», «Crpoenue JIHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «CtpoeHue u >ku3HeHHbIN 1uki Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy»,
«buocunres 6enkay, «CTpoeHne KIeTKn», Mojenb cTpykTypsl JTHK.

Tema 5. PasMHOKeHUE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIil UK, WM >KU3HEHHBIM LuKn kieTtku. WuTepdaza u MuTO3.
[Iponeccrl, mporekaromue B uHTepdaze. Permkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JluniouaHBI W TalJIOWIHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PAa3MHOXKEHUS W WHIUBHAYAIBHOTO  Pa3BUTHSA
OpraHU3MOB.

[enenue knerkm — muto3. Cramum murosa. [Iponeccel, mpoucxoasumme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOIOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemast rubenb KJIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojyioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOKEHMSA: [JEJIEHUE HaJaBOE, IIOYKOBAHME OJHO- M MHOI'OKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE IS CEJICKIIUH.

[TonoBoE pa3sMHOXKEHHUE, €ro OTJINYHUS OT OECIONOro.

Meiio3. Cranuun Mmeiio3a. I[Ipouecchl, mpoucxosimme Ha CTaausx Meiosa.
IloBenenne xpomocom B Menosze. KpoccuHrosep. buosmormdecknii cMbIca U
3HaUYEHUE MEKo03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS IOJOBBIX KIJIETOK Yy KWUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOEHHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpUOHAILHOE Pa3BUTHE
(amOpuorenes). Jtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. IloctamOpuonanbHOE pa3BuTHE. THUIIBI
NOCTAMOPUOHANILHOTO PAa3BUTHUA: MpsAMOE, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha Pa3BUTHE OPraHuW3MOB, (PAKTOPbI, COCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m passutne pacreHunid. OHTOTr€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JlemoHcTpanum:

Tabmuet 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUun», «BereratTuBHoe pa3sMHOXKECHUE
pactenuity, «Jlenenue kierku Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe n HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIINX U
4yenoBeKay, «OCHOBHBIE CTAJIUA OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MUKPOIPENApaThI «CriepMaTo30u bl
MJIEKOITUTAKOLIErO», «SIHLEKIeTKa MIEKonuTarounero», «Kapuoknues B KieTkax
KOpEIIKa JyKa», MAarHuTHAasT MOJEb-alIUIMKauus «J/leJieHue KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKHe padoThI:

Jlaboparopnasi pabora Ne 3. «HaGmiomenne mMuTOo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

Jlaboparopnass pabora Ne 4. «M3ydeHue CTpOEHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjieiCTBEHHOCTh U M3MEHYMBOCTH OPraHMU3MOB.

IIpenmer u 3amaun reHetuky. Mcropus pa3sButus reHeTUKU. Ponb nuronorun
U OMOpPUOJIOTHMH B CTAHOBJICHWW TEHETHKW. BKiIam pPOCCHUCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE T'E€HETUKH. MeToAbl TEeHETHKH (TUOPHUA0IOrHYEeCKUH,
UTOr€HETUYECKUIM, MOJEKYISIPHO-TeHETHUEeCKUii). (OCHOBHBIE T€HETHUYECKHUE
NOHATHA. ['eHeTuUecKas CHMBOJIMKA, UCIIONb3YEMast B CXEMAX CKPELIIMBAHUM.

3aKOHOMEpPHOCTH HACIIEJIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MounoruOpuiHoe CkKpeuBaHue. 3akoH eAUHOooOpa3usi THUOPUIOB TEPBOTO
nokosneHus. [IpaBuno AOMUHUpOBaHUA. 3aKOH paCUICIUIEHUS ITPU3HAKOB.
['mnoresa ynctorsl ramet. 11oJIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

Jurnbpugnoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJeIOBaHMS
Mpu3HaKoB.  [luToreHeTnueckue  OCHOBBI  JUTHOPUAHOTO  CKpPELIMBAHUSI.
AHam3upymoee cKpemuBaHue. Vcnonb30BaHne aHATM3UPYIOIIErO CKPEITUBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuemnieHHoe  HacienoBaHue npuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. Hapylenue cuenieHuss reHOB B pe3yibTare
KPOCCHUHIOBEpA.

XpoMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | e HeTHUECKNE KapTBhl.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMocoMBI. ['omMoramernsle M rereporaMeTHsle oOpraHusMmbl. Hacienosanue
IIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BHIbI N3MEHYMBOCTHU: HEHACIICACTBECHHASA U HACIIEICTBECHHAS.
Ponb cpeabl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKAIMOHHON U3MEHUMBOCTU. BapualiMoHHBIN psii 1 BaprallmOHHAs KpUBas.
Hopma peakumu npusnaka. KoimuecTBEHHbIE M KAYECTBEHHBIE INPU3HAKA U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacrBenHasi, WiuM TEHOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTalimoHHas u3MeHYnBOCTh. Knaccudukariyss Mmytanuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. HYacToTa U nMpUYuHbI MyTanuil. MyTareHnbie (hakTophbl.
3aKOH rOMOJIOTUYECKUX PSIOB B HAacIEACTBEHHOW n3MeHunBocty H. M. BaBumosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uenoseka. Kapuorun demoBeka. OCHOBHBIE METOABI T'€HETUKH
YeJI0BEKa: FeHEaJOTHUYCCKUM, OJIM3HEIOBRIN, IMTOTCHETUYCCKUM, OMOXUMHYECCKHH,
MOJIEKYJISIPHO-TE€HETHYECKUM. CoBpemenHOE ONpEIECIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, N'CHOTUIIMPOBAHUE, B TOM YHUCIE C IOMOLIBIO
[II1P-anamu3a. HacioencTtBenHple 3a00J¢BaHMSA dYelIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeNpaclooKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CTBONOBbIE KIETKH. |IpHHIMITBL
3I0pOBOr'0 00pasa KU3HH, TUarHOCTUKHU, MPOMUIAKTUKN U JICUEHUS T'€HEeTHUYECKUX
Oone3neil. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEAUIIMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumogees-Pecosckuii, H. U. BaBunos.

Tabmumer w cxembl:  «MOHOTHMOpUIHOE  CKpENIMBAaHUE ©  €TO0
UTOTCHETUYECKass OCHOBAa», «3aKOH pacIlCINIEHUs W €ro LUTOr€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpugHoe  CKpelIuBaHUE»,
«llutonornyeckue - OCHOBBI  JAUTHOPUAHOTO  CKpEIIMBaHUS»,  «Meio3y,
«B3aumonencTere auIeNpHBIX TEHOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka moiyia», «3aKOHOMEPHOCTH HACJEIOBaHMS,
CLUEIUICHHOTO C TMoJoM», «KapuoTumel uyenoBeka M KUBOTHBIX», «BuIel
U3MEHUMBOCTWY», «MonudukanronHas W3MEHUHMBOCTh», «HacnemoBanue pesyc-
(paxTopay, «I eHeTHKa Tpymi KpoBu», «MyTallMOHHAs! ©3MEHYUBOCTHY.

O6GopynoBanue: MoOJEIU-aNIIuKauu «MOHOTHOPUAHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKpPOCKON W MukKpompenapar «Jpozoduna» (HOopma, MyTauuu
(dbopMBI KPBIIILEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTropHblie U NPpaKTHYeCKHUE PadOThI:

JlabopatopHast pa6ora No 5. «l3yueHue pe3ylnbTaToB MOHOTMOPHUIHOTO M
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3yueHue MoaudUKaIlMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PAJIa U BApUALMOHHOW KPUBOMY.

Jlaboparopnas pab6ora Ne 7. «AHanu3 myrtauuii y apo30puiabl Ha TOTOBBIX
MUKpOIIpenapaTax.

[Ipaktuueckas padbora Ne 2. «CocraBieHHWE UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Ceneknusl Kak HayKa M IpOLECC. 3apOKIAECHUE CEJIEKIMU U JIOMECTHUKALHA.
VYyenne H. WM. BaBuioBa o0 ueHTpax MPOUCXOXKIACHUS W MHOTr000pasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKICHHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpemMeHHBIE METO/BI CeleKIMU. MaccoBblii 1 MHAUBUYAIbHBIN OTOOPHI B
CEJIEKIIUM PACTEHMI M JKMBOTHBIX. OLEHKa 3KCTepbepa. bINM3KOpOACTBEHHOE
CKpeluBaHue — UHOpuAMHT. Yucras nuHus. CKpenMBaHWE YKCTBIX JIMHUH.
I'ereposuc, wiu rubpuanas cuia. HeponcTBeHHOe CKpelMBaHHE — ayTOPUIMHT.
Otpanénnas rtuOpuanzauus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TOJMUIUIONAOB. JIOCTMKEHHSI CENEKLIMU PACTEHUM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib NMPOM3BOJACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uH)XeHepusa. Kilerounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOYKEHHUE PACTEHUMU.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue ©U  dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULUPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuubl U cxembl: KapTa «lIeHTpBl MPOUCXOXKIEHUSI U MHOTOOOpasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Padotsl akanemuka M. @. lBanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHONOTHUN», «KileTouHble KyJIbTypbl |
KJIOHUPOBaHuE», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIJIOI0B IUKUX (DOPM U KYJITYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sIICTBEHHBIC PACTCHHS».



JlabopaTopHble 1 MPaAKTH4YeCKUE PadOThI:

Okckypcuss «OCHOBHBIE METOIBl W JIOCTUXKEHHUSI CEJIEKIUH PACTEHUUA H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIA  Y4aCTOK, B TEIUIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOT'O ILIEHTPA)».

11 KVIACC

Tema 1. IBosmronoHHast OMOIOTUsI.

[Ipennochlyiku BO3HUKHOBEHHUS SBOJIOLMOHHONW TEOpUM. IBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouonoruu. BrnusHue 3BOMIOIMOHHONW TEOPHUH HA Pa3BUTHE
OMOJIOTUY U JAPYTUX HAYK.

CunerenscTBa 3BOMOLMHU. [lameoHTONOrMYecKue: MNOCIEA0BATEIBHOCTD
MOSIBIGHUSI BUJOB B TIaJICOHTOJIOTMYECKOM JIETOMHCH, NEPEeXOaHbIe (HOPMBIL.
buoreorpadguueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M PA3IW4YUsi 3MOPUOHOB pPa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTMYHBIC, AHAJIOIMYHBIC,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX NYyTEed y BCeX
OpPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpenmoceuiky  BO3HUKHOBEHUS
JapBUHU3MA. J[BWKyIME CHJIBI SBOJMIOLMHM BUAOB 1O JlapBuHY (M30BITOUHOE
pa3MHOKEHUE TPU OTPAaHUYEHHOCTU PECYpCOB, HEOIpeAenéHHasT M3MEHUYUBOCTb,
O6opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boioruu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouus. [lonynamnus kak eIUuHUIA BUIA U SBOJIOLHAH.

JBuxymue cuibl (PpakTophl) SBOMIOLMK BUIOB B mpupoae. MyTallmOHHbBIN
npouecc U KOMOWHATHBHAs WM3MEHYMBOCTH. llomynsiimoHHbIE BOJHBI U JApedd
reHoB. V305K 1 MUTpalus.

EctrectBennbiii oT00p — HampaBigomuid (aktop sBogouun. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIEHHOCT, OPraHu3MOB KakK pe3ylbTar »Bosonuu. [lpumepsl
IPUCIIOCOOJIEHUH Y OpraHu3MOB. ApoMOP(O3bl U UAMOAAANITALIUY.

Bun wu BupmooOpasoBanue. Kputepun Bupma. OcHOBHBIE — (QOpMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MaxkposBomtonusi. DopMbl  3BOMIONMM:  (UIETUYECKas, JAWBEPreHTHas,
KOHBEPreHTHasd, napamienabHas. HeoOpaTuMoCTh 3BOJTIOLIMH.

[IponcxoxaeHrne OT HecleUHaIu3upOBaHHBIX MpeAkoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualus.

JdeMoHCcTpanuu:



[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuue! u cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3eMJie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooopasue COpTOB PACTCHUI»,
«MHoroobpazue  mopoa  KHUBOTHBIXY, «Ionmynsunmy, «MyranuoHHas
U3MEHUYUBOCTHY», «Apomopdosb», «nuoamanrtamumy», «OO0mmas nereHepanus,
«/Bmwxymue cunbl 3Bomouun», «Kapra-cxema wapuipyra mnyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEY, « IKOIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C Pa3IMYHBIMUA THUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KoJuteKmus «[Ipumepsbl 3amMTHBIX MPUCITIOCOOTICHUN Y
AKUBOTHBIX», MoJieJib «OCHOBHbIE HAIPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHre roJJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJuleKiusi «DopMbl COXpPaAaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHHil», wmonaenb anmiukauus «llepekpéct
XpOMOCOM», BIIaXHbIe TpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, Mmyranuu (HOpMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4ecKne padoThbI:

JlaGoparopnass pabora Ne 1. «CpaBHeHue BUIOB 1O MOPGHOIOTUUECKOMY
KPUTEPUION.

JlaGoparopras padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U Pa3BUTHE KU3HHU HA 3eM.ie.

JloHayuHblE TIPENCTABICHUS O 3apOXKIACHUM KW3HU. HayuyHblie rumoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emJie: a0uoreHe3 W TaHCHepMus. XHUMHYECKas
IBOMIOIMSI. AOWOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPTraHWYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XUMHUUECKOM 3BooIMU. HavanbHbie 3Tanbl
o6uonornueckoil spomroruu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX SBOJIOLMS.
®opMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickasi 3pel. l[lameo3oiickas spa u €€ mnepuoabl: KEeMOPHICKUM,
OPJIOBUKCKHM, CUITYPUNCKUI, IEBOHCKUIH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me30301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MAJEOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepUCTUKa KJIMMaTa U TeOoJIOTHYECKHX mpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEILHOTO M JKHMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak oOTpaxkeHue -HBOJoUUU. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIbl OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTue npencraBieHui o
MPOUCXOKIACHUN YeJNoBeKa. MeTolbl H3ydeHHs aHTpornorenes3a. (CxoactBa H
pasznuyus YeoBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE TTOJIOKEHHUE YEIOBEKa.

JBrxyime CHJIbI (axTops) AHTPONOTeHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBI 0TOOp. OOLIECTBEHHbIH 00pa3  KU3HH,
W3TOTOBJIEHUE OPYJUU TPY/A, MBIIJIECHUE, PEYb.

OCHOBHBIE CTAJIUU U BETBU HBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeloBek
ymenbii, YenoBek npaMoxoasiui, YeloBeK HeaHAEPTalbCKUuM, YenoBek
pazymHblii. HaXxoIKuM HMCKONMAeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHMS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOI'O MO3Tra, 00pa3 *KU3HH, OPYIAUS.

Yenoeueckne  packl. OCHOBHBIE  OOJIBIIME  pPAChl:  ©BPOICOMIHAS
(eBpasuiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpUalbHasi),  MOHTOJOMIHAs
(a3maTcko-amMepuKkaHckas).  YepTbl  MPHUCHOCOOJIGHHOCTH  TMpeACTaBUTENEH
YEeJIOBEUECKUX pac K YCJIOBHUSIM CYIIeCTBOBaHUsA. EMWHCTBO uenoBeYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxembl: «Bo3amkHoBeHne ConHEYHOM cHUCTEMBI», «Pa3BuTne
opraHuueckoro Mwupa», «PactutenbHas kietka», <OKuUBOTHas  KJETKay,
«IIpokaprornueckas kieTrka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKA W YEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOIOK  IPEIKOB
COBPEMEHHOI'0 4eNloBeKay, «/[peBHeimme moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JTIOJIN», «HeToBeUecKue pach».

O6opynoBanue:  mymspku — «lIpoucxoxaenne — denmoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaIblla, KPOMAHbOHIIA), CJICHKH WU
M300pakKeHUs KaMEHHBIX OpYIUi TMEPBOOBITHOIO 4YeloBeKa (KaMHU-YOIIIEpPHI,
pyOuna, ckpeOia), TeoXpoHoJoruueckas TalOnuma, Kkouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble ¥ IpaKkTU4ecKne padoThbI:

[IpakTnueckas padora Ne 1. «M3yyeHue MCKOMAEMbIX OCTATKOB PAaCTEHUH U
YKUBOTHBIX B KOJUICKITUSIX).



DKcKypeust «IBOJIOIUSL OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAaYYHBIM WJIM KPAaeBEIUECKHUIT My3€l).

Tema 3. OprannzMsbl 4 OKpYy Karoluas cpeaa.

DKoJorus Kak Hayka. 3aa4yd ¥ paszenbl 3KOJOTuru. MeTonbl 3KOIOrHYeCKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa36eMHO-BO3YyIIHAs, MOYBEHHAs,
BHYTPUOPraHW3MEHHASI.

Okonornyeckue ¢akropel. Kiaccudukanus 3SKOJOTHYECKUX (PaKTOPOB:
abuoTuyeckne, OMOTUYECKHWE U AaHTPOINOTeHHble. JIeHCTBHE 3KOJOTrMYECKHX
(baKkTOpOB HAa OPraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoansm.
[Ipucnocobnenus  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (DaKTOPOB.
buonornueckue puTMBI.

buornueckue (bakTopsI. Bunrsr OMOTHYECKUX B3aUMOJIECTBUI:
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOUO03 U ero (opmsl. [lapasutusm, koomnepaius,
MYyTyaJIi3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIHU3M,
HeWTpanu3M. 3HaueHHEe OMOTUYECKUX B3aMMOJCUCTBUN JJIsl CYIIECTBOBAHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tomyisiquu. OCHOBHBbIE IOKa3aTeln
HOIYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeTyIIsLus.

JlemoHcTpanum:

[Toptpetsr: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuuer u cxembl: kapta «IIpuponnsie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3MoBy», «@Poronepuoausm», «llomymsauumy, «3aKOHOMEpPHOCTH poOCTa
YUCJICHHOCTHU NONMYJISUU UHDY30puu-TyPenbkuy, «[lumiessie menm.

JlabopaTopHble U MPaKTH4YeCKUue padoThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckie 0cOOEHHOCTH PAaCTCHUM W3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHHe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktnueckasa padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIUI Pa3HbIX BUIOB
pacTeHUn».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

CooOuiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHA0OBAsd,
IpOCTpAaHCTBEHHas, Tpoduueckas (muiuenast). Bunbl-nomunantsel. CBs3u B
OHoleHO3E.

DKoJIOTMYecKUe CucTeMbl (dKkocucTembl). I[loHsTue 00 »dKocucTemMe U
ouoreornieHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJYLIEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpopuueckue (muIIEBbIE) YpOBHU 5SKocucTeMbl. [lumieBble 1Henu H  CeTH.
OcHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMAacca, MPOAYKLHS. IDKOJOTHYECKUE
OUpaMUJbl:  MPOAYKLHH, YHMCICHHOCTH, OuoMaccel. (CBOHCTBa 3KOCHCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilius, pa3sutue. CyKIieccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOWHOIO
WIN HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  3KOCHUCTEMBI.  ATpPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorundeckoe u X031MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak ¢dakTop ycToMuHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemectBo W ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
II00AIbHOM 3KOCHUCTEeMBbl. J[MHaMH4YecKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsI BemiecTB U OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yriieposa,
a30Ta). 30HaNBbHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIN.

YenoseuecTBo B Ouochepe 3eminn. AHTPONIOr€HHbIE U3MEHEHUs B buocdepe.
I'moGanbHbIE 2KOTOTrHYECKUE TPOOIIEMBI.

CocymecTBoBanue IIPUPOLBI U YEJI0BEYECTBA. CoxpaHeHune
Ouopa3zHooOpa3usi Kak OCHOBa ycTolunBocTH Onocdepbl. OCHOBa parmOHATILHOTO
yIpaBJeHUs] MPUPOIHBIMH pecypcaMH U UX HUCHOJb30BaHUE. JlocTukeHus
OMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaué€s, B. 1. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOuiectBay, «llemn nuTanus», «IKOJOrHUECKas MHPAMUAAY,
«buocdepa n yenosek», «IKOCHCTEMA MIMPOKOIUCTBEHHOTO Jeca», « IKocucTeMa
XBOWHOro Jyeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JICWUCTBUSA HA IPUPOAY», «BaxHeWlmne HMCTOYHHUKHU
3arpsi3HEHUs BO3JlyXa M I'PYHTOBBIX BOI», «[louBa — BakHeiIias cocTaBistonas
ounocheprr», «DakTopsl Aerpagauuu nousy, «llapHukoBsiid 3¢dexT», «PakTopbl
paZOaKTUBHOTO 3arpsAsHeHust Ouocdepr», «OOmWas cTpykrypa Ouocheps,
«Pacripoctpanenune xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Ouochepsl»,
«Kpyrosopor yriepona B 6uocdepe», «KpyroBopot azora B IpUpoIie».

O6opynoBanue: Mojelb-anukanus « TUmuaHbIe OMOLIEHO3bI», TepOapwHii
«PacturenbHble cool1ecTBa», Kouiekuuu «buouenos», «Bpeaurenu BaxxHeHIImx
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud M KOJJIEKIMH pacTeHUH U
KUBOTHBIX, MPUHAJUIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepaunu, n300pakeHUs OXPaHIEMBIX BHJIOB
pPacTeHHI U JKUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho @I'OC COO, ycraHaBmuBarOTCAd TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUS  OOYyYalOIMUMHUCSA TIpOorpaMM  CpeIHero  oO0mero oOpa3oBaHMS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJIEIYIOLINE COCTABJISIOLINE: OCO3HAHUE OOYYarOIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIIPENENIECHNI0, HAJIMYUE MOTHBalMM K oOydyeHuro Ouosoruu,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMHM JUYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEHW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOrO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAThCS B CBOEH
JESATENbHOCTH I[€HHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 0o0pa3oBaHUs, HaJIMYUME SKOJIOTMYECKOTO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIM U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIm4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeameTa «buonorus» nocturarorcs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH U TyXOBHO -
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE MpaBUIaAMH M HOpMaMmH
MOBEJEHUSI U CHOCOOCTBYIOT IpolLleccaM CaMOIIO3HAHUS, CaMOBOCHUTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3MIMM JIMYHOCTH, MATPUOTHU3MA,
YBO)XEHHS K 3aKOHY M IPaBOMNOPSAAKY, YEJIOBEKY TPYJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XCHUs, OEpPEKHOrO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsM MHOTOHAlMOHaiIbHOro Haponxa Poccuiickon denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI YydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIMEH JMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTH B IMPOLIECCE PEAIN3ALMU OCHOBHBIX HAlpPaBJICHUMN
BOCIUTATEJILHON JESATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSJIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM MESITEIHHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUH YUYeOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEISATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XKM3HU U O0BACHSTH €€

YMEHHE YYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUS JIIOJIEH C pa3HBIMH YOCKIICHUSIMH, KyJbTYPHBIMHA IIEHHOCTSIMU U
COILIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, ITO3HABATENBHBIX W HCCIEAOBATEIbCKAX 3a/Jad, YBaXKHUTEIHHOTO
OTHOIIIGHUS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON M BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON TPaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTHU3MA, YBAXXECHHUSI K CBOEMY HApOAy, UYYBCTBA OTBETCTBEHHOCTH IE€pel
Ponuuou, ropmoctw 3a cBoM Kpail, cBOW PoanHy, CBOM A3BIK U KYJBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJECIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccuu B HayKe, UICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJl POCCUMCKUX YYEHBIX B CTAHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA,;

uaerHas yOexJIEHHOCTh, TOTOBHOCTh K CIY)XKE€HHUIO M 3amuTe OTeuecTma,
OTBETCTBEHHOCTH 32 €ro Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPOa,;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO IMTOBEICHMUSI,;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYUBOIO OYAYILETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHS I[IEHHOCTEM CEMEWMHOM >KU3HU B COOTBETCTBUH C
TpaauuusiMu Hapo1oB Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYash ACTETUKY ObITa, HAYYHOrO H
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;,



MMOHUMAHUE YMOLMOHAIBHOTO BO3JICHCTBUS AKUBOW MPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSABIIATH KAUECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS U
3MOLHMOHAJIBHOI0 0JIAT OMOJIYYHS:

NOHMMAaHHWE U pealu3alus 3J0pOBOro u 0Oe3omacHoro oOpasza >KU3HU
(3mOopoBOoe  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3HYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHUE [EHHOCTH TpaBUJ HWHJAMBUAYAJBHOIO M  KOJUJIEKTHUBHOTO
0e301acHOro MOBEACHUS B CUTYALIUAX, YIPOXKAIOIIUX 370POBBIO U JKU3HH JIIOJICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MaCTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOW JAESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HAIPABJIIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITh TaKYIO JCSITEIbHOCTD;

WHTEpPEC K pa3NMyHbIM cdepaM MpoPeCCUOHAIBHON IESTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud | PeaTu30BbIBATH
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIMUTAHUSA:

HKOJIOTMYECKH 1€JIeCO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTUYECKOW KyJIbTYphl: MPUOOPETCHUE OMbITA
IJIAHUPOBAHUSA TOCTYNKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloller Cpebl;

OCO3HAaHME IJI00ATBHOIO0 XapakTepa SKOJOTMUECKUX MpoOJeM U MyTed uX
pellIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU HU3YYEHHH OUOJIOTUU
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHHE  TpaBUJl  MOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE paBHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPHUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaloIlIei
IPUPOHON Cpejie, YMEHUE MPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCTIEACTBUA NPEANTPUHUMAEMBIX JECUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOIMYECKOIO MBILIJIEHUS, YKOJIOTHUYECKON KYJIbTYPBIL,
OMbITa NEATENbHOCTH AKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HAa JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMOJICVICTBHS MEXKAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crneru@uKy OWOJIOTMM KaK HayKh, OCO3HaHMS €€ poJid B
(GbopMUpPOBAaHUN PAIMOHAITBHOTO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpeACTaBJICHUSI 00 OKpY)KalollleM MHpPE KaK O €IWHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIICeHUH MpodsieM
COXPAHEHUSI TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OWMOJIOTHHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PEeCypcHble  MPOOJEeMbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA IMyTeH BBIXOJa U3 TJIOOATBLHBIX YKOJOTUYECKUX MPOOJIeM H
oOecrieueHus1  Tepexoja K  yCTOWYHMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB UM (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OWOJOTMYECKUX 3HAHUWA B LEIAX
MOBBIIICHUS OOIIEH KyNbTyphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYIIHOCTH METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIOJb30BaTh TOJydaeMble 3HAHUS [JIs aHajiu3a |
OOBSICHEHUS SBJICHUI OKPYXKAIOIIEro MUpa U MPOUCXOASAIIUX B HEM H3MEHEHUH,
yMEHHE JeaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (PAKTOB H
VMMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOATENHLHO HMCIONIb30BaTh OMOJIOTHYECKHE 3HAHUS IS
penieHus npooJieM B PeaIbHBIX KU3HEHHBIX CUTYAITUsIX;

OCO3HAHUE IEHHOCTM HAYYHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEA0BATEIIbCKYIO AEATEIbHOCTh UHINBUIYaIbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUKW 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHHUs y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMMble s (OpMHUpPOBAHHS MHUPOBO33PEHUS OOYUYAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTPaXKarollne
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPrus, SIBJICHHE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAaHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT H  JAPYrux),
YHHUBEpCAJIbHbIE Yy4eOHble JEHCTBUSA (IIO3HABATEIbHbIE, KOMMYHHUKATHBHBIE,

PEryJIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue (YHKITMOHATHHOM
IPaMOTHOCTH ¥  COIMAJIbHOW KOMIIETEHIIMA OOYyJalomIuXxcs, CIIOCOOHOCTH
oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHUE 3HAHWS W yHUBEpCAlbHBIE y4eOHBIE JCHCTBUA B
ITO3HABATEIBLHON U COLMATIbHOM ITPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOEHHS MPOrpaMMBbl CPEAHEro OOLIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMHU:

1) 6a3oBBIE JJOrHUecKHe JeHCTBHA:

CaMOCTOSITENILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBaTh  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSCHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(anayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IIEeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHNA (BBIICTATh WX XapaKTEPHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3H C JIPYTUMU TTOHSATHUSIMH );

ONpEAeNATh WENH MACATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU UX
TOCTHYKEHHSI, COOTHOCUTH PE3YyJbTAThI IEATEILHOCTH C TIOCTABICHHBIMU HEISAM;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS 111 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IIPUPOJIBL;

CTPOUThH JIOTUYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO
AQHAJIOTHWH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BHIBOJBI M 3aKTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIeTIbHBIC cpencTtBa IS peICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOrO0  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YU4ETOM aHaIU3a MMEIOLIUXCS
MaTepUaNIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OIIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKHU MOCIIEICTBUHN AESITEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYQJIbHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIeI0BaTEeIbCKHE IeHCTBHS:

BJIaJIETh HABbIKAMU Y4€OHO-MCCIIEI0BATEIbCKON U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHusi MpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUUECKUX 3aa4, IPUMEHEHHUIO
Pa3UYHBIX METOAOB MMO3HAHUS;

UCIIOJIb30BaTh Pa3iU4HbIe BUIBI JESITEILHOCTH IO TMOJIYYEHHUIO HOBOTO
3HaHUs, €ro HUHTEpPIpETalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B y4YEOHBIX
CUTYAIUSX, B TOM YUCJIE TIPHU CO3AaHUN YUEOHBIX U COIIMAIBLHBIX IIPOCKTOB,;

(dbopMupoBaTh HAyYHBI THUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METO/IaMU;

CTaBUTh W (POpMynHpoBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
JESITETbHOCTU U )KU3HEHHBIX CUTYAIINX;

BBISIBJIATh PUUUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUHN PELICHUS;

aHATM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs 3a7aud pe3yJbTarhl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IIEJICHANPABICHHBIA MOUCK TMEpPeHOCa CPEJCTB M CIOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIbHYI0O M MPAKTHYECKYIO O00JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX IPEIMETOB,

BbIJIBUTaTh HOBbIE WJIE€U, MpEAJIaraTb OpPUTHHAJIbHBIE MOAXOJbl M pPELICHHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOLIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaLMK (TeKCTe yueOHOro
nocoOusi, HAYYHO-NIOMYJSIPHOM  JUTepaType, OHMOJIOTMYECKUX CIOBApiAX H
CIpPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIU3HpPOBATH



MH(GOPMAIUIO Pa3IMYHbIX BUAOB U (JOPM IPEACTABIICHUS, KPUTUUECKH OLIEHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTb;

(GbopMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHBIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoid MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IIMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MPEACTaBICHUS
Oouonoruyeckoil nHpopmauu (cxeMbl, rpaduKH, AMarpaMmMbl, TaOJIULbI, PUCYHKA
" Ipyroe);

UCIONb30BaTh HAay4YHBIA S3BIK B KadyeCTBE CpeAcTBa Mmpu pabore ¢
Ouonornueckoil umHQpoOpMalued: TNPUMEHATh XUMHYECKHE, (u3Mueckue Hu
MaTeMaTHYeCKHe 3HAKH U CUMBOJBIL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCNOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIAIHOCTH;

BJQJI€Th ~ HABbIKAMM  PACIO3HaBaHUA M 3allUTBl  WMHQOpMaLuH,
MH(POPMAIIMOHHOM 0€30aCHOCTH JINYHOCTH.

OgyageHne yHUBepCcaIbHBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oOmenme:

OCYILIECTBIIATh KOMMYHUKALIUH BO BCEX chepax KU3HU, AKTUBHO YHaCTBOBATh
B JMajore WM JAUCKYCCHUU IO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHUE 3a/1aBaThb
BONPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIBHO BBINOJIHEHUS MPEIJIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTH MO3WLUNA APYTMX Y4aCTHHUKOB
JMaJora Wi JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUS, IOHMMAaTh 3HAUYECHUE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHIL;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, OHUMATh
HaMEpPEHUs APYTUX JItOJIeH, MPOSBIISATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (GOpMYIUPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSiITeIbHOCTh:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHAMBHIYaJIbHOU
paboThI IpU peIICHUH OUOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUWA C YYETOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN Ka)JI0I0 YWIEHA KOJIJIEKTUBA;



MPUHAMAaTh LEIHM  COBMECTHOM  NESITEIbHOCTH, OpPraHU3O0BBIBATH U
KOOPAMHUPOBATH JIEUCTBHUS O €€ JOCTH)KCHHMIO: COCTAaBJISTH IUIaH JIEWCTBUIA,
pacnpenensaTh poiad € YY4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaTh pE3YJIbTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAThb HWJEW C TIO3ULIHMA HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUUECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

OgyaeHre YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU ACHCTBUAMM:

1) camoopranmsanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KU3HECHHBIX U YYEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUMN I1IeJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOUX JEHCTBHUSAX M MOCTYNKAX MO OTHOIIEHUIO K JKMBOW MPUPOIE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATENBbHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUS MpoOdJieMbl ¢  Y4E€TOM
UMEIOITUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsATh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEUICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW JPYAULIUUA B
pa3HbIX O00JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATh CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JAESITEIHbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIAJIeTh  HABbIKAMHU  IIO3HABATEIbHOM  pedieKkcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENIbHBIX MPOIECCOB, HMX pE3yIbTaTOB U
OCHOBaHMI, UCHOJIB30BaTh MPUEMBI peIIeKCUU NJIsl OLEHKM CUTYyalluH, BHIOOpA
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



OPUHUMATh MOTHUBBI W apryMEHTBl JPYTrUX IpHU aHaAIU3€ pE3yJIbTaTOB
NEeATENbHOCTH;

3) npuHATHE cedst M APYTrUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBbI U apryMEeHTbl JAPYIMX @pPH aHalM3€ pe3yJbTaToB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TTO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarthl ocBoeHus mporpammbl COO 1o Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUABI IEATEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX YYEOHBIX CUTYyalHsX, a TaKXKE B peajbHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Ouosyorueidl. B mporpamme mnpeamMeTrHbie
PE3yNbTaThl IPEICTABIEHBI IO ToJaM 00y4YEeHUSI.

[IpenmeTHbIE pe3ysibTaThl OCBOEHUA ydyeOHOro mpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HaHUSl E€CTECTBEHHbIX HAayK, B (OPMHpPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCHUHCKUX WU
3apyO€KHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JJI PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpPKaHHE OMOJOTMYECKUX TEPMHHOB M MOHSTHI:
KHU3Hb, KIETKa, OpraHuW3M, MeTaboiau3M (0OMEH BeUIeCTB M IIpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOpEryJsIus), YpOBHEBasT OpraHU3allis KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIEHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOTrMYECKHe TeOopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsA, LEHTpajbHas J0rMa MOJIEKYJSIpHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yueHust (0 eHTpax MHOrooOpa3usi u
MPOUCXOXKIEHUSI KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHulibl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMi HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJII0/IEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIECHWUW, OPraHU3alMs WU IPOBEICHUE
OMOJIOTMYECKOT0  HDKCIEPUMEHTAa,  BBIIIBU)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEAYyEeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pE3yJbTAaTOB, MCIOJb30BAHHBIX HAy4YHBIX IOHATHM, TEOPUA U 3aKOHOB, yMEHHUE
JieN1aTh BBIBO/BI HA OCHOBAHHMM MOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBICIATH CYIIECTBEHHbIE NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEUIECTB W MPEBPAILECHUS] YHEPIrUU B KJIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 U JHEPreTMYecKkoro OoOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, WHIUBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHITh NOJyYEHHbIC 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l TIPUHATHUS NPAKTUYECKUX PEUICHUU B IOBCEIHEBHOU
KHU3HU C IEeIpl0 obOecreyeHus Oe30MacHOCTH CBOETO 3I0POBbS M 370POBBS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpelie, NMOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHUS JTOCTUKEHUI
COBPEMEHHOU ounonoruu 51 OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IPUPOJIOIIOIb30BAHMS;

YMEHHE pelaTh 3JIEMEHTAPHBIE TEHETHYECKHME 3aJauyl Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEA0BAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPELIUBAaHUS JUIsl MPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHME BBITIOIHATH JIA0OpATOPHBIE U TPaKTUYECKUe padoThl, COOJIIO/IATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTUYECKHM OLEHUBaThb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIOIIYIO TICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MacCOoBOM MH(OpMaIuu, HayYHO-MOIMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOIIOTUYECKYI0 MHPOPMALIMIO M3 HECKOJIbKUX MCTOUYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUNHBIN anmnapar OuoJOruHu.

[IpeameTHbie pe3ynbTaThl OCBOCHUSI yuyeOHoro mpenmera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4yHOW KapTUHBI MHpa M HAYYHOTO MHUPOBO33PEHHMS, O BKIJIAJE POCCHUICKUX U
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl PELLCHUs KU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTHI:
BU/JI, ONYJISIKUsSA, T€HOPOH I, IBOJIOLHUS, IBUXKYIIUE CUIIbI ((PaKTOPbI) SBOIIOLUH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BU000Pa30BaHHUE, AKOJIOTHYECKHE (HaKTOPHI,



HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHThl, LENU MNUTaAHUS,
AKOJIOTMYecKasl mupamMua, OuoreoreHos, ornocdepa;

YMEHHE u3Jaratb OWoJOrHYecKue Teopuu (IBOJOLHMOHHAS Teopusi Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HANpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o 6mochepe B. M. Bepuanckoro),
OTIPECNIATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OMHMCAHME JKWBBIX CHUCTEM, IMPOILIECCOB W SIBICHHI, OpPraHu3aiusi U TMPOBEIACHHE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIIBW)KCHHE  THIIOTE3bl,  BBISBJICHHC
3aBUCHUMOCTH MEXIY HCCICAYEMbIMH BEIMYMHAMHU, OOBSICHEHHE IOTYyYECHHBIX
pE3yNbTaTOB, MCIOJH30BAHHBIX HAYYHBIX TMOHATHA, TCOPHUH M 3aKOHOB, YMEHUE
JIeNaTh BHIBO/IBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMCHHE BBIICTATh CYIIECTBCHHBIC NPHU3HAKA CTPOCHUSI OWOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMONYJSALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEAYIEHTOB,
OMOreoIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
M3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHIOCOOTICHHOCTH
OpPraHW3MOB, JEHUCTBUSA JKOJIOTHYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHoca
BEIICCTB M TOTOKAa JHEPrUHM B HKOCUCTEMaX, AHTPOIOTEHHBIX HW3MCHCHHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BELIECTB M OHOr€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B MOBCEIHEBHOU
KU3HU C IIeNpl0 obecredeHns Oe30MacHOCTH CBOETO 30POBbS U 3I0POBBS
OKPYKAIOITUX JIFOICH, COOIOIEHUSI HOPM TPAMOTHOTO MOBEJCHUS B OKPY>KalOIIen
OPUPOIHON Cpelie, TMOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JIOCTHXKEHUM
COBpEMEHHOW OMOJIOTHH JIJIsl PAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

YMEHHE peliaTh 3JEMEHTapHbIE OMOJOTHYECKUE 3aJla4H, COCTABISATh CXEMbI
NEepPEeHOca BEUIECTB U HYHEPTUU B IKOCHUCTEMax (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE padoThI, COOIIOAATH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIEHWBAaTh W HMHTEPIPETHPOBATH HHQPOPMAITHIO
OMOJIOTMYECKOTO COJAEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAaIuu, HAyYHO-TOIYJISIPHbIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO O3UIHUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN arnmapar OWOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
HanmeHnoBaHue pa3aesioB U TeM iIeKTpPOHHbIE (LU POBbIE)
Ne n/m Konrpoasbnbie | IIpakTuyeckue
NporpaMmel Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/I1 A1Z8RIE
2 JKuBple cucTeMbl M UX OpraHu3anus 1 https://m.edsoo.rt/L7K105N9Q
3 XUMHUYECKUM COCTaB U CTPOEHUE KIETKU 8 1 https://m.edsoo.ru/A614J7HSH
4 KuzHenesaTenbHOCTh KJIETKU 6 https://m.edsoo.ru/WA4TIH4X1L
P
5 ASMHOICCHIE T HHAMBIAYAILHOC 5 1 https://m.edsoo.ru/BOM3ID10Q40
pa3BUTHE OPraHU3MOB
6 HacnencrBeHHOCTb U H3MEHYMBOCTh g L5 hitps://m.cdsoo. W KAQ4P3Z3Y
OpPraHu3MOB
Cene opranu3MoB. OcHO
7 JICICHDT OPFATHEMOB. LICHOBH 3 https://m.edso0.r/G8FSQOR3K
OMOTEXHOJIOTUH
8 PezepBHOE Bpems 1 https://m.edso0.ru/D40108L0OS
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KUIACC

KoJsnyecrBo yacos
HanmeHnoBaHue pa3aesioB U TeM uieKTpOHHbIE (LU POBbLIE)
Ne i/m Kourposbhubie | TIpakrudeckue
NporpaMMmel Bcero oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThI
1 DBOJIOLUOHHASL OMOJIOTHS 9 1 https://m.edsoo.rt/R6GOTOB2H
2 BOSHHKHOBEHNE i1 pasBHTHE KH3HIT Ha 9 0.5 https://m.edsoo.ru/YOH2Q3P9A
3emiie
3 Opranu3msbl U OKpy>Karomias cpeaa 1 https://m.eds00.ru/QOF7W3Q4C
4 Coo011ecTBa U 3KOJIOTUYECKUE CUCTEMBI https://m.eds00.ru/Z3D90Q3V0S
5 Pe3epBHOE Bpems https://m.edso0.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosnuecrBo yacos
Ne HMara DJIeKTPOHHBIe Hu(poBbIE
Tema ypoka KonrTpoabnbie | IIpakTHuyeckue
n/n Bcero u3yueHHusi | oOpa3oBaTeibHbIe pecypchl
padoThI padoThbI
1 buonorus B cucreme Hayk 1 https://m.edsoo.rt/L3INSX6G2Y
Metoapl mo3HaHUS )KUBOK
npuposl. [Ipaktuueckas padora
Ne 1 «Mcnonb3oBanue
2 1 0.5 https://m.edso00.ru/J3G9X4D7E
pa3IM4HBIX METOJIOB IIPU
U3y4eHUU OMOIOrHYeCKUX
00BEKTOBY»
buomornyeckrne CHCTEMEI,
3 1 https://m.edsoo.ru/P6ASWSC2X
MPOIIECCHI M KX U3yUCHHUE
X €CKHI COCTaB KIIETKH.
4 VIMHFICCITIT COCTAB [UICTRR 1 https://m.edsoo.rt/HIK8A6CIOF
Bona n MuHepanbHbIE COH
benxu. CoctaB u cTpoeHue
5 P 1 https://m.edso00.ru/Q6J2I5K 1J
0enKoB
depMeHTb — OMOJIOrHYECKHe
Katanu3atopsl. JlabopaTopHas
aborta Ne 1 «M3yuenune
6 P qu 1 0.5 https://m.edsoo.ru/P8Q204TOF
KaTaJIMTUYECKON aKTUBHOCTHU
(epMeHTOB (Ha mpuMepe
aMuJIa3bl UM KaTajaas3bl)»
7 Vraesoapl. JIunuael 1 https://m.edso00.ru/Q8Y8G5J1B
Hyxnennossie kucnotsl. AT® 1 https://m.eds00.ru/M1Q8NOYSC
9 Hcropust u MeToabl U3ydeHUs 1 https://m.edsoo.rt/AOPOE1L6Q



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q

kietku. Knerounas teopus

10

Knerka kak neigocrHas >xuBas
cuUcTEMA

https://m.edsoo.ru/ISB9Y9Z 1IN

11

CrpoeHnue 3ykapuoTH4ECKON
kneTku. JlJabopaTtopnast pabora No
2 «3ydenue cTpoeHus KIETOK
pacTeHu, )KUBOTHBIX, TPUOOB U
OaxTepuil Moag MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIpenaparax 1 ux
OIHCaHUE»

0.5

https://m.edsoo.ru/USC3M3A10

12

OOMeH BeNecTB Uin
MeTad0Iu3M

https://m.edsoo.ru/W3W7F8M9B

13

dorocunTe3. XEMOCHUHTES

https://m.edsoo.ru/E1Z2R009B

14

DHepreTuyeckuii ooMeH

https://m.edsoo.ru/H3D3Y6VOH

15

JKU3HEHHDBIN UK KIIETKH.
Jenenue kiaeTku. MuTo3s.
JlabopaTopHas pabora Ne 3
«HabOnrogeHne MUTO3a B KJIeTKaX
KOHYHKA KOpeIIKa JiyKa Ha
TOTOBBIX MHKPOIpPErapaTaxy»

0.5

https://m.edsoo.ru/E0X7D6P5C

16

BbuocunTes Oenka. Peakius
MaTPUYHOT O CUHTE3a

https://m.edsoo.rw/E3R8I3D8J

17

Tpancnauusa — 6uocunTes 6enka

https://m.edsoo.ru/ESTONSWIH

18

Heknetounsie GopMbl )KU3HU —
BUPYCBI

https://m.edsoo.ru/J3B9G7A8B

19

DopMbI pa3MHOKEHHUS
OpraHU3MOB

https://m.edsoo.ru/P7EOV8VOS

20

Meiios

https://m.edsoo.ru/VOS8G3A6W



https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W

21

Ob6pazoBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
OmnonorBopenue. JlaboparopHas
pabota Ne 4 «3yuenue
CTPOEHHMSI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpErapaTax»

0.5

https://m.edsoo.ru/B5G7Q9N3B

22

I/IH}II/IBI/I)IyaJ'H)HOC pa3sBUTUC
OpraHu3MoB

https://m.edsoo.ru/ASSEWIF2F

23

I'enernka — Hayka o
HAaCJIEACTBEHHOCTU U
U3MEHYUBOCTH

https://m.edsoo.ru/E2A4C4G51

24

3aKOHOMEPHOCTH HACJIECJOBAHUS
MPU3HAKOB. MOHOTHOPHIHOE
CKpelIMBaHUE

https://m.edsoo0.ru/X0T3G9D4X

25

JurnbpuHoe CKpenuBaHue.
3aKOH HE3aBUCHUMOTO
HacJeIOBaHUsI IPU3HAKOB

https://m.edsoo.ru/USM0QO0T6M

26

CuenneHHoe Hacieq0BaHue
npusHakoB. JlabopatopHas
pabota Ne 5 «3yuenue
pe3yJIbTaTOB MOHOTHOPUIAHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y
Ipo30(¢HIIbI Ha TOTOBBIX
MUKpOIIpernapaTax»

0.5

https://m.edsoo.ru/B3F9A3Y7K

27

T'eneruka nmona. HacienoBanue
HpI/I3HaKOB, CHCIINICHHBIX C
I10JIOM

https://m.edsoo.ru/F6T4COV1Z

28

3MeHYnBOCTE.
Henacnencrsennasa

0.5

https://m.edsoo.ru/SOLOX1U5SX



https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

M3MEHYHMBOCTD. JlabopaTopHas
pabota Ne 6. 3yuenue
MOIM(UKAIIMOHH O
W3MEHUYMBOCTHU, ITOCTPOCHUE
BapUALIMOHHOTO psija U
BApUALIMOHHOM KPUBOW»

HacnencrBeHHast ©3MEHUYUBOCTD.
JlabopaTopHas pabora Ne 7.

29 . 1 0.5 https://m.eds00.ru/X008Q8M6C
«AHaJIM3 MyTalui y 1po30(UIbI
Ha TOTOBBIX MHUKPOIIpErapaTax

30 I'enernka yenoBeka 1 https://m.edsoo.ru/K9JOM1Y4N
PesepHbIii ypok. O60011IEHHE 110

31 teMe «HacieqcTBeHHOCTh U 1 https://m.edsoo.ru/H2D5SHIX4W
W3MEHYHMBOCTh OPraHU3MOBY

32 Cenexuys Kak HayKa M Iporece 1 https://m.edsoo.ru/ WOFOPOH3Y

33 Metozet HOCTH)I(?HHH 1 https://m.edsoo.ru/D2LOY6L3S
CEJICKITUU PACTCHHUH M )KUBOTHBIX

34 brotexHonOrit KaK OTpaci 1 https://m.edsoo.ru/Y9Q2W2U4V
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO HACOB I10 34 4

I[TPOT'PAMME



https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoJibHbIe
padoThI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUA

DJIeKTPOHHBIE HU(pPOBbIE
o0pa3oBaTesbHbIE PeCypChl

DBOJIIOINS U METOJIBI €6
U3YYCHHS

https://m.edsoo.ru/T1A2H0O4W

Hctopus pa3BuTUs
MPEACTaBICHUN 00 IBOJIIOLIUU

https:/m.edsoo.ru/K4X7N1R3K

Mukpo3sBomonus

https://m.edsoo.ru/D2U6E3B0Y

[Tonmynauus Kax 3eMeHTapHas
eMHUIA BUIA U YBOJIOIUH.
JlaGopaTopHas pabora Ne 1
«CpaBHeHHE BUIOB 110
MOP(HOIIOTUYECKOMY KPUTEPHIO»

0.5

https:/m.edsoo.ru/O9U2MSL5H

JBroKymme cuiisl
(amemeHTapHBIE (AKTOPHI)
ABOJIIOLIUU

https:/m.edsoo.ru/RIBSI6ASL

EcTtecTBeHHBIi 0TOOD U €ro
(hopMbI

https:/m.edsoo.ru/H2R2B9K4P

Pe3ynbpTaTel 3BOIIOLNN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB
1 BUJI000pa30BaHuUE.
JlabopaTtopnas pabora Ne 2
«Onucanue Npucrnoco0IeHHOCTH
opraHu3ma u €€ OTHOCHTEIBHOTO
XapaxkTepa

0.5

https://m.edso0.ru/X2U8Z1K4N

Hamnpasnenus u mytu

https:/m.edsoo.ru/N3BOG3K9D



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D

MaKpOIBOJIOIIUN

HeobpaTtuMocTh 3BOMIOIIUN

https:/m.edsoo.ru/Z7H7Q5R9]

10

Hcropus xu3Hu Ha 3eMie U
METOJBI €€ U3y4CHUS

https:/m.edsoo.ru/K2G8W172W

11

['umoTe3sl MPOUCX 0K ICHHS
KU3HU Ha 3emiie

https://m.edsoo.ru/U60O4K7W7W

12

Pa3Butue xu3nu Ha 3emMiie 1o
3paM U epuoiaM

https://m.edsoo.ru/K3B9QOH4U

13

OCHOBHBIE 3Tarbl SBOTIOIHIH
PAaCTUTEIBHOTO U )KHBOTHOT'O
mupa. [IpakTnueckas padora Ne 1
«M3yueHne ucKonaeMbIxX
OCTaTKOB PACTEHUU M KUBOTHBIX
B KOJUIEKIUSX

0.5

https:/m.edsoo.ru/Q6E3C3IW7X

14

CoBpeMeHHas cucrema
OpPraHUYEeCKOT0 MUPa

https:/m.edsoo.ru/G5TO0A6U0G

15

DBOIIOLUS YEIOBEKA
(aHTpOIIOreHe3)

https://m.eds00.ru/M2G5Q6F5N

16

JIBrxyupe cuibl (paKTopbl)
aHTPOIIOT€He3a

https:/m.edsoo.ru/P1H5SB7N2Y

17

OcHOBHEBIE CTaJuu 3BOJIIOIIUH
YCIOBCKa

https://m.edsoo.ru/D2J2T6Z0L

18

YenoBeueckue pacel U
IPUPOJHBIE afaNTalluy YEJIOBEKa

https://m.edsoo.1u/Y6J6T6R3P

19

Pe3epBHbIii ypok. O0001IIeHNE 110
TeMe «BO3HUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMJIe»

https:/m.edsoo.ru/Z8HID6MEB

20

DKOJIOTHsl KaK HayKa

https:/m.edsoo.ru/W2W7M17Z8Y



https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y

21

Cpenpl oOuTaHus 1
AKOJIOTHYECKHE (DaKTOPBI

https://m.edsoo.ru/A50Q4Z8VIL

22

AbuoTtnueckue GaKkTOpPHI.
JlabGopaTtopnas pabora Ne 3.
«Mopdonornueckne
0COOEHHOCTH PacTeHUH U3
pa3HBIX MECT OOUTaAHUS.
JlaGopaTopHas pabora Ne 4.
«BnusiHue cBeTa Ha POCT U
pa3BUTHUE YEPEHKOB KOJIEyca»

0.5

https:/m.edsoo.ru/FSM2L3R8&S

23

buortnueckue pakTopbl

https://m.edsoo.ru/Q9Z3R2Y0Z

24

DKOJIOTUYECKHUE XapaKTePU CTUKU
nonyJisanuu. [Ipaktudeckas
pabora Ne 2 «ITogcuér
TJIOTHOCTH TOMYJISIITUN pa3HbIX
BUJIOB PACTEHUI»

0.5

https:/m.edsoo.ru/H5J8R3NIP

25

Coob1iecTBa OpraHu3MOB —
OMOIIEHO3

https://m.edsoo.ru/Z6J8HOGEB

26

DKOJOrMYeCKHE CHCTEMBI
(3KOCHUCTEMBI)

https://m.edsoo.ru/L4F7FOR2W

27

OCHOBHEBI€ ITOKA3aTEIN
SKOCHCTEMBI. DKOJIOTHYECKUE
nupamusl. CBoiicTBa
skocucreM. Cykueccus

https:/m.edsoo.ru/G3M3T9D20

28

[TpupoHbie 3KOCHCTEMBI

https:/m.edsoo.ru/X9K1X9S61

29

AHTpOHOFeHHI)IC O9KOCHCTEMBI

https://m.edsoo.ru/P5SD2A0F8T

30

buocdepa — rmobdanpHas
sKOCHCTEMA 3eMIn

https:/m.edsoo.ru/M60O1B3B6R



https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R

3aKOHOMEPHOCTH

31 1 https://m.eds00.ru/G3X3B7G9A
CyIlleCTBOBaHUS OHOochepsl

32 Henoseacctso B Grochepe 1 https:/m.edsoo.ru/N20Q8H4U71
Semiu
C

33 OCYHICCTBOBAHMIE HPHPOARI H | hitps://m.eds00.r/Y8Q8X900G
YeJI0BeY€ECTBA
PesepBHblii ypok. O600meHne

34 TeMbl «Coo00111eCcTBa U 1 https://m.edsoo.rt/E6M 1R5V2D
JKOJIOTUYECKHAE CUCTEMBDY

OBLIEE KOJIMYECTBO HYACOB I10 34 )5

ITPOTPAMME



https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJIBHOM ITPOT'PAMMBbI

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

CchopMHpPOBaHHOCTb 3HAHUH O MECT€ M POJM OUOJIIOTUH B CHCTEME
HAy4YyHOI'0 3HaHMsI €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAaYYHON KapTUHBI MUpPAa U HAYYHOI'O MHPOBO33PEHMUS; O
BKJIQZIE POCCUICKUX U 3apyOeXKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
O6uonoruy; (GyHKIHOHAJIBHON I'DPaMOTHOCTH 4EJOBEKa [JIs pPEIICHUsS

JKHN3HCHHBIX 3aJa4

YMeHue packpeiBaTh COJEPKAHHE OMOJIOTMYECKHMX TEPMHUHOB U
MOHSTHI: JKU3HB, KJIETKA, OPraHu3M; MeTaboan3M (0OOMEH BEIIECTB H
MpEeBpAIllEHUE DJHEPruu), TOMEOocTa3 (CamMOperylsiius), ypOBHEBas
OpraHu3aIys KUBBIX CHCTEM, CAMOBOCHPOHM3BeleHUE (PEHpOaAYKIIH),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTbL, POCT U PA3BUTHUC

YMmeHue usnaraTh OMOJIOTHUECKHE TEOPUH (KJIETOYHAsI, XPOMOCOMHas,
myTtanuonHas), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBuiioBa) u
ydeHust (0 IEHTpax MHOrooOpa3usi U MPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H.W1. BaBuiioBa), onpenensars TpaHUIlbl UX IPUMEHUMOCTH K

KHUBBIM CHCTEMAM

YMenue BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHHA B OMOJIOTUH
(Ha6J’II-O,Z[eHI/Ie U OIIMCAHUEC KHUBLIX CUCTEM, IIPOLECCCOB U HBHCHHﬁ;
OopraHu3anus u IIPOBCACHUC OHOJIOrUYECKOI 0 OKCIICPUMCHTA,
BBIIBHXKCHUC T'HIIOTEC3hI, BBIABJICHHC 3aBUCUMOCTHU MCXKOY
HCCJIICAYCMBIMU BCJIMYMHAMU, 00BACHCHUEC IMOJYUYCHHBIX PE3YJIbTAaTOB,
HCIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ N 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJbI HA OCHOBAHHWHU IMOJIYUYCHHBIX p€3yJ'II)TaTOB)

10 KVIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

1

2

3

4

5

YMeHue BBIIEIATh CYILIECTBEHHbIE IPU3HAKA BHPYCOB, KIIETOK
OPOKAPUOT W DJYKAPUOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX
OpPraHu3MOB; OCOOEHHOCTM TPOIECCOB  OOMEHa  BEIIECTB U
MPEBPAIICHUS] DHEPrUUd B KIETKe, (POTOCHHTE3a, IMIACTUYECKOTO H
SHEPreTHYecKoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOZIOTBOPEHUS,  PAa3MHOXXEHHUS,  HWHIAMBUIYAJIBHOTO  Pa3BHUTHUS

opranusma (OHTOT€He3)




YMenue IIPUMCHATH IMOJTYYCHHBIC 3HaHUA JJIA 00BACHEHUS

OMOJIOTHYECKHUX TPOIECCOB M SBJICHUU, NI TMPUHATHS MMPAKTHUYCCKUX
PCIICHUI B MMOBCEAHEBHOM KU3HU B IEISX 00ECIeUeHH 0€30I1aCHOCTH
CBOET0 3JI0POBBS U 37I0POBbS OKPYKAIOUIUX JIOIEH, COOTIOICHUS HOPM
rPaMOTHOTO TIOBEACHUS B  OKpYXarolen

MIPUPOAHON  cpene;

IIOHUMAaHHC HCO6XOI[I/IMOCTI/I U CIIOJIB30BaHUA I[OCTI/I)KeHI/Iﬁ

COBpEMEHHOW OMOJOrMM U OHMOTEXHOJNOTHH M PaLHUOHAIBLHOTO

PUPOAOI OJIb30BAHNUS

YMeHue pemiath 3J€MEHTapHbIE T€HETUYECKHE 3aJadyd Ha MOHO- U
JTUTHOPUIHOE CKpEIlMBaHUE, CIETJICHHOE HACIEeIOBAHHUE, COCTABIIATH
CXeMbl ~ MOHOTHOPHUIHOTO

CKpCIIMBaHUA JIIA ImpeacCKasaHusa

HACJIeI0OBAaHUs IPU3HAKOB y OPraHU3MOB

YMeHue BBIIONMHATH JIAOOpaTOpHBIE M IMPAaKTUYECKHE pPaloTHl,

cobmonate mpaBujia Inpu pabore ¢ ydyeOHBIM M JaOOpPaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OLEHMBATh U MHTEPIPETUPOBATH MH(POPMALUIO
OMOJIOTMYECKOr 0 COAEPKAHMS, BKIIOYAIOIIYIO IICEBOHAYYHbIC 3HAHUS
U3 pa3nu4HbIX ncTouHUKOB (CMU, HayuHO-MONMY I pHBIE MaTepUasbl);
TUYECKUE AaCMEeKThl COBPEMEHHBIX HCCIIEJOBaHMM B OHOJIOTHH,

MEOUITUHE, OMOTEXHOJIOTHU

10

YMeHne co3aBath COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001m1ast OuomornuecKkyo nHGOPMAIKI0 U3 HECKOJIBKHX WCTOYHUKOB,

I'pPaMOTHO HCITI0JIb30BATh MOHS TUNHBIN arrapar Oouoornu

11 KNIACC

Kon
NpoBePsSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

CdopMupoBaHHOCTh 3HAHUW O MECT€ W POJU OMOJOTMH B CHUCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HaYK, B (POPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHPAa U HAYYHOTO MHUPOBO33PEHUS;, O
BKIIQZIE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonornu; (yHKIMOHATHHOW TPaMOTHOCTH 4YeJOBEKa I pPEUICHHS

JKHU3HCHHBIX 3a1a4

YMenue PacKpbiBaTb COJACPKAHUC OMOJIOTMYECKUX TCPMHUHOB H

MOHATHI: BUJ, TOMYJISAINS, TeHOMOHI, IBOIOIUS, IBWKYIIUE CHIIBI




(dakTopsl) ABOJIFOIINH, MPUCIIOCOOICHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, 9KOJIOTUYECKUE dbaxTopsl, IKOCHUCTEMA,
HOPOJAYLEHThl,  KOHCYMEHTHI, PEIYyIEHTHI, enu MUTAHUS,

9KOJIOTHYecKas upamMmua, OMoreoeHos, onocdepa

YMeHue usnarath OMONOrHYECKUE TEOPUH (IBOMIOIIMOHHAsT Teopus Y.
JlapBuHa, CHHTETHYECKass  TEOpUsS  OBOJIOIMU), 3aKOHBI |
3aKOHOMEepHOCTHU (3apojsieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u nyteil asomonnn A.H. CeBeprioBa, yueHus o
omochepe B.M. BepHaackoro), omnpenensTth TpaHHUIBI  HUX

IMPUMCHUMOCTH K )KMUBBIM CUCTCMaM

YMeHue BiazeTh METOAAMU HAy4yHOro T[I03HaHWs B OHOJOrMH
(HaOnroieHMe M ONMCAHME >KMBBIX CHCTEM, IPOLIECCOB U SIBIECHUN;
OopraHu3alnyss M INpPOBEACHHE OUOJIOTMYECKOTO  AIKCIEPHUMEHTa,
BBIJIBUKEHUE  TUIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXKAY
UCCIIEAYEMbIMHM BEIMUMHAMU, 00bsSCHEHHE MOJIyYEHHBIX PE3Y/IbTaTOB,
WCIOJIb30BAaHHBIX HAy4YHBIX IIOHATUH, TEOPUM M 3aKOHOB;, yMEHHE

ACJIaTh BbIBOJbI HA OCHOBAHHWHU IMOJIYUYCHHBIX p€3yJ'II)TaTOB)

YMmenue BBIJICIISATh CYILLIECTBEHHBIE IIPU3HAKU CTPOEHUS
OMONOrMYecKux OOBEKTOB: BHUAOB, TOMYJSLHUNA, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OMOreOLlEHO30B M  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIECTBEHHOU WU3MEHYHMBOCTH,
€CTeCTBEHHOIr0 0TOOpa, BHUI000pa30BaHMS, MPHUCIIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUS DKONOTHYECKHUX (PAKTOPOB Ha OPraHU3MBI,
IIEPEHOCA BELIECTB U MIOTOKA YHEPIUU B DKOCUCTEMAX, aHTPOIIOI€HHBIX
MU3MEHEHUH B 9KOCHUCTEMAX CBOEH MECTHOCTH, KPYIrOBOPOTA BELIECTB U

OMOreoXMMHY eCKUX IUKIIOB B Ouocdepe

YMeHue NOpUMEHSTh IOJIydeHHble 3HaHMS JUIsl  OOBACHEHHUs
OMOJIOTUYECKUX MPOLIECCOB U SBJICHUH, A MPUHATUS MPAKTUYECKUX
peleHnil B TOBCEIHEBHOM JKMU3HU B 1IesAX o0ecredeHus: 6€30MacHOCTH
CBOETO 37I0POBBS M 37I0POBBSI OKPYKAIOIINX JIFOJICH, COOIIOICHUS HOPM
rpaMOTHOTO TOBEAECHUS B  OKpYXKAlolled MPUPOJHON  Cpene;
IIOHUMAaHUEC H€06XO[[I/IMOCTI/I HCIIOJIb30BaHUsA I[OCTI/I)KCHPI?I

COBpGMCHHOﬁ ouoJjiorun AJIA palluOHAJIBHOI'O MPUPOA0II0JIb30BaAHUA

YmMmeHue peuiatb 3JCEMCHTAPHBIC OMOJIOTMYECKHE 3aJa4d, COCTaBJIATH

CXEMBI ITepeHoca BEUIECTB U SHEPrUH B IKOCHCTeMaxX (11eTH MUTaHUS)

YMeHue BBINOJHATH JIAOOpPAaTOpHBbIE W TMPAKTHUYECKHE pPaboTHI,
coOmonaTe mpaBwjia INpu padbore ¢ ydyeOHBIM MU J1a0OpPaTOPHBIM

o0opyaoBaHUEM




YMeHue KpUTHUYECKH OIEHHBATh M HHTEPIPETUPOBATH HMHQPOPMAIUIO
OHMOJIOrHYECKOr0 COAePXKaHMs, BKIIIOYAIOIIYIO IICEBOHAYYHbBIC 3HAHUS

U3 pa3auuHbIX UCTOYHUKOB (CMMU, HaydHO-TOMyJIsipHBbIE MaTEepHAabl);

? paccMaTpHUBaTh rJ100aTbHBIC 9KOJIOTUYECKUE POOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIINIO
YMeHne co3aBath COOCTBEHHBIE MMCHMEHHBIC U YCTHBIE COOOIIEHUS,
10 00001mast OMoNIOrnYecKy0 HHPOPMAIUIO U3 HECKOJIbKUX MCTOYHHUKOB,

IrPaMOTHO HUCIOJIb30BaTh MOHATHIHBIN anmnapaT Onosorun




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xax HayKa

1.1

buonorus — Hayka o »xuBOM mpupoae. Pomb Oumomormu B (dopMupoBaHHH

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUPA. CucreMa OHOJIOTHYECKUX HayK

1.2

MeTonpl 1o3HaHUS >KMBOW HpPUPOIBI (HAOIIOAEHUE, 3KCIEPUMEHT, ONHUCAHUE,
U3MepeHue, Kiaccupukanus, MOAECIUPOBAaHUE, CTaTUCTUYecKas o0paboTka

JTAHHBIX )

JKuBnIe cucTeMBl B UX opranusanusa

2.1

Xusble cuctembl (OMOCHCTEMBI) KaK MpenMeT u3ydeHust Ouonoruu. CBoiicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU oOpraHu3alnuu OHOCHUCTEM: MOJIEKYJSIPHO-T€HETUYECKUM, KIETOYHBIH,

OpPraHU3MEHHBIN, TOMYJIAIIMOHHO-BU0BOM, DKOCUCTEMHBIH, OMOChepHBIiA

XUMHYECKUH COCTaB U CTPOCHUE KIETKU

3.1

XAMUYECKUM COCTaB KJIETKH. XHUMHYECKHE DJIEMEHTHI: MaKpPOAJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u MuHepanbHble BeniectBa. @OyHKIMH BOABI U

MHUHCPAJIbHBIX BCIICCTB B KJICTKC. HozmepxcaHHe OCMOTHYECKOro OajtlaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amenumble W 3aMeHUMBIE aAMUHOKHCIOTBI. AMMHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYphl O€IKOBOM MOJEKYJbl (I€pBUYHAs, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAsl CTPYKTypa). XHUMHUECKHe cBocTBa OeskoB. buonorumueckue
(byHKIUH OEITKOB.

depMeHThl — Ouooruyeckue kataauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
LEeHTp, cyOcTpatHas crenuguuHocts. Kodepmentsl. Butamuuel. Otianuus

(epMEHTOB OT HEOPraHUYECKUX KaTaTH3aTOPOB

33

VYrieBoasl: MOHOCaxapuabl (TJIFOKO3a, pud03a M AE30KCHpr003a), aucaxapuibl
(caxapo3a, JnaKkTO3a) W MOJMCaXapuabl (Kpaxmal, TJIUKOTEH, IE/UII0JI03a).
buonornueckue GyHKIMH YTIIEBOIOB.

Jlumunel:  TpUraMUOepuabl,  crepounbl,  Gochomunuapl.  [mapoduisHO-
ruapodoOHbIle cBoicTBa. buonmornyeckue QyHkuuu unugoB. CpaBHEHUE

YriieBoaos, 0OENIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHEPIruun

34

Hyxnennossie kucnorsl: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKIIEHHOBBIX




kucinoT. Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxkumm PHK. ATO:

CcTpoeHue U QYHKIIHH

3.5

HuTonorus — Hayka o kiierke. Kiierounas reopus. MeTonbl U3ydeHus: KIETOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOuye MpU3HAKU KJIETOK: 3aMKHYTast
HapyxkHasg MeMOpana, mosiekynsl JIHK kak renermueckuii ammapat, cucrema

cuHTe3a Oenka

3.7

Tumel KIETOK: dyKapHOTHUYECKass M MpokaproTHueckas. OcoO0eHHOCTH CTPOCHHUS
npokapuotuuyeckod  kiuetku. Kierounas creHka Oaktepuil. CTpoeHue
SyKapruoTUYeCKOU KiIeTKH. OCHOBHBIE OTJIMYHUS PACTUTEIHHOW, >XUBOTHOW U

IrpuOHON KIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpbhl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAJIMKC, MX
¢yskuuu. [1nasmatuueckas MmeMOpaHa, €€ cBoiictBa u pyHkuuu. Lluronnasma u eé
opranonsibl. OnHOMEMOpaHHbIE OpraHOUIbl KJIETKU: 3HJIOIMJIa3MaTH4ecKas CETh
(BIIC), ammapar ['ombmxu, ausocoMmsel. I1oiryaBTOHOMHBIE OpraHOUABI KJIETKU:
MUTOXOHJpUM, IIacTUAbl. I[lpoucxokaeHne MUTOXOHApUM M miuactu. Bunel
wiactua. HemeMOpaHHbIE OpraHoMIbl KIETKH: PUOOCOMBI, KJIETOUHBIA LEHTD,

PECHUYKH, KIyTUKU. DyHKIMU OpraHOUIOB KJIETKU. BrirroueHus

3.9

SAnpo — perynsatopHblii 1eHTp kieTku. CTpoeHue sipa: sjiepHas o00J0dKa,

KapuoImjasMa, XpOMaTHH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcIOpT BELECTB B KJIETKE

}KI/I3HGI[G}IT6JIBHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WIM MeTa0OIM3M. ACCUMHIALUS (MJacTUYecKuid oOMeH) U
JTUCCUMUJIAIUS (SHEPreTUUEeCKuii OOMEH) — JBE CTOPOHBI €IMHOTO IpoIllecca
Merabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHblid. Ponb

(epMEHTOB B OOMEHE BEIECTB U NPEBPAILlEHUN S3HEPTUU B KIIETKE

4.2

dotocunTe3. CBeToBas u TeMHOBas (as3bl porocuHTe3a. Peakuuu portocuHTe3a.
OddextuBHOCTh (hoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3a MJIs JKU3HH Ha 3emuie.
BnusiHue ycnoBui cpensl Ha  (POTOCHMHTE3 H  CIIOCOOBI TOBBIIICHHUS €rO0
IPOJYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3MpPYIOIIMe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

43

DHepreTruecknii oOMeH B KieTke. PaciierieHne BEIIeCTB, BBIACICHUE U
AKKyMyIUpPOBaHHWE OJHEPrMH B KIETKE. OTambl DJHEPreTUYecKOro OOMeHa.
I'mukomu3. bpoxenue u ero Buabl. KuciopoaHOe OKUCIIEHHE, WIH KIETOYHOE

neixanue. DPPEKTUBHOCTh YHEPTeTHYeCKOro oOMeHa

4.4

Peakuun matpuuHoro cunresa. I'enernueckas nanpopmanus u JJHK. Peanuzanuus

TFEeHETUYEeCKOW HMH(pOpManuu B KIETKE. ['éHeTH4ecKHil Koj M €ro CBOMCTBA.




Tpanckpunmuss — matpuunbiii cuate3 PHK. Tpancnsnus — OuocuHTEe3 Oenka.

KonupoBanue amuHOKHUCIOT. Posib pubocoM B OnocuHTe3e Oenka

4.5

Heknetounsie ¢opmbl xu3Hu — Bupychl. Mcropusi otkpbitus Bupycos (/.H.
HBanoBckuit). OCOOEHHOCTH CTPOCHHUS M JKU3HENCSITEIIBHOCTH BHUPYCOB.
bakrepuodarun. bomnesHu pacTeHHil, >XUBOTHBIX W YEJIOBEKA, BBHI3BIBAEMBIC
BUpycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo30yaurens CITN/a.

[IpodunakTika pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUN

PasmuoxeHue u HUHAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

5.1

Knerounslii 1K, WM KU3HEHHBIM 1UKI kieTku. MHTepdaza m muros.
[Ipoueccel, npoTekatomue B uHTepdaze. Permnmukanus — peakuuss MaTpUuYHOTO
cunateza JIHK. Ctpoenue xpomocoM. XpPOMOCOMHBIM HaOOp — KapHOTHIL.
JIMnIouaHBIA W TaIUIOMJIHBIAE ~ XPOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[IuTomoruuyeckue OCHOBBI PAa3MHOXKEHUSI M HMHIUBUAYAJIbHOTO Pa3BUTHUA
OpraHU3MOB.

Henenue kierkn — wmuTo3. Cramum muto3a. I[Iporeccel, mpoucxoadiiue Ha

Pa3HBIX CTAJIUSAX MUTO3a. BHOJIOrHYeCcKUuil CMBICT MUTO3a

5.2

@opMbl pa3MHOXKEHHST OpPraHu3MOB: Oecroyioe W mojioBoe. Buubl Oecrionoro
pa3sMHOXEHHS: JeIeHue HaJABOE, IMOYKOBAHHME OJHO- W MHOTOKJIETOYHBIX,
copoodpa3zoBaHue, BEreTaTuBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUEC OPraHu3MOB, €I'0 3HAYCHHUC OJIA CCIICKIINH
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[TonoBoe pa3sMHOXKEHUE, €0 OTINYHSI OT OECIIONIOrO.
Meiio3. Cragum wMeiosza. Ilporeccel, npoucxonsue Ha CTaauax MeHosa.
IToBenenne xpomocoMm B MeHnose. KpoccuHrosep. buonormdeckuil CMbICH H

3HaYEeHNE Meiio3a

5.4

["ameTrorenes — mporecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Yy KHUBOTHBIX. [TosioBBIE
JKeNe3bl: CEeMEHHUKU M SUYHUKU. OOpa3oBaHUE W pa3BUTHE IMOJIOBBIX KIETOK —
ramer (CrepMaTo30u, SHIEKIIeTKa) — cliepMaTorene3 u oorenes. OcobeHHOCTH

CTPOEHUS ANULIEKIETOK U criepMaTo3onnoB. Omionorsopenue. [laprenorenes

5.5

WnpuBunyansHoe — pa3BuTHE  (OHTOreHes).  OMOpHUOHAIbHOE  Pa3BUTHE
(amOpuorenes). Otanbl SMOPUOHATIBHOTO PAa3BUTHUS Y NTO3BOHOUHBIX >KHBOTHBIX:
JIpOOJICHHE, TacTPyJsius, opraHorene3. IlocTaMOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPHOHAIBHOT'O Pa3BUTHUS: IMPSIMOE, HeEnpsMoe (JIMYMHOYHOE). BiusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (aKTOPhI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YPOZICTBA.

Poct u pa3Butue pactennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHUE CEMEHH,

CTalur pa3sBUTHUA

HaCJIC,Z[CTBeHHOCTL U U3SMCHYUBOCTb OpPraHM3MOB




6.1

[Ipenmer u 3amaun renetuku. McTopus pa3BuTus reHeTuKU. Bkiang poccuiickux
U 3apyOSKHBIX YYEHBIX B pPa3BUTHE TEHETUKU. MeToapl TEHETHKHU
(rubpu10TOrnYeCcKui, [IUTOT€H e TUYECKUH, MOJIEKYJIAPHO-T€HETUYECKUH ).
OCHOBHBIE TeHETHYECKHE MOHATUS. | eHeTu4eckasi CHMBOIIMKA, UCIONb3yeMas B

CXeMax CKpelIUBaHUI

6.2

3aKOHOMEPHOCTH HACIICIOBAHMS TPU3HAKOB, yCTaHOBJIEHHbIE [. MeHneneM.
MoHOruOpuIHOE CKpelMBaHue. 3aKOH eInHOo0Opa3us THOPHUIIOB IIEPBOTO
nokoneHus. [IpaBUi0O JOMUHHpPOBAHUS. 3aKOH pACIICIUICHUS ITPU3HAKOB.
l'umotesa yncrorel ramer. [loHOE ¥ HETTOTHOE TOMIUHUPOBAHUE.

JuruOpunHoe ckpenBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBAHUS TPU3HAKOB.
[{uToreHeTHYECKNEe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIM3UPYOIIEe
CKpemuBaHue.  Vcrmonp3oBaHWE — AHANM3UPYIOMIETO  CKPENIMBAHHUS  JUIS

OIIPCACIICHHUA I'CHOTHUIIA ocobu

6.3

CuennienHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana mno cuemnjieHHOMY
HACIECIOBAHUIO TeHoB. HapymieHue cuemieHus T€HOB B PE3yNbTaTe
KPOCCUHIOBepa. XpPOMOCOMHasi TEOpUsl HacielCcTBeHHocTH. ['eHernueckue
KapThl.

I'enernka moma. XpoMOCOMHOE OINpenaeieHue Ioja. AyTOCOMBI U IOJIOBBIE
XPpOMOCOMBI. TI'omorameTHnsie u IeTeporaMEeTHbIC OpPraHu3MBblI. HaCHeI[OBaHI/Ie

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3meHunBOCTh. BUABl M3MEHUMBOCTU: HEHACIIEACTBEHHAs M HACJEICTBEHHAs.
Ponp  cpenbl B HEHACIENCTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOIU(GUKAMOHHONW M3MEHYMBOCTH. BapualnuMOHHBI psag M BapHallMOHHAs
kpuBasg. Hopma peakuuum npusHaka. KonMuecTBEeHHbIE U KayeCTBECHHBIC

IPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIMOHHON U3MEHYMBOCTU

6.5

HacnencrBennas, uad TeHOTHIHYECKas, H3MEHUYHMBOCTh. KoMOMHATHBHAA
W3MEHUMBOCTh. Melo3 W TI0JIOBOM TMpOIEecC — OCHOBa KOMOWHATHBHOM
W3MEHUMBOCTH. MyTalmoHHass M3MEHYUMBOCTh. Kiaccudukanus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MPUYMHBI MyTauuid. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACTIEACTBEHHOM n3MenunBoctu H. M.

Basuiosa

6.6

I'eneruka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJIbI T'€HETUKH
YyeJIoBeKa: reHeaJornYeCcKui, OJIM3HELOBBIN, IIUTOT GHETUYECKUH,
OMOXMMUYECKUH, MOJEKYIsIpHO-TeHeTu4Yeckuii. (COBpEeMEHHOE Ompe/eeHue
TEHOTHIIA: TOJIHOTEHOMHOE CEKBEHMPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomotipio III[P-anamm3a. HacmeacTtBenHbie 3a00JICBaHHUS YEIIOBEKA: T'CHHBIC
0ome3Hn, OO0JIE3HN C HACIEACTBEHHON MPEapacnoioKEeHHOCThIO, XPOMOCOMHEBIE

6one3nn. Comartnyeckue W TeHEpaTHUBHbIE MYyTaluu. [IpUHIMIBI 310pOBOTO




o0pa3a JKM3HU, JHUAarHOCTHKH, MPOQUIAKTUKH M JICUCHHUS T'CHETHYCCKUX
0ose3Hel. MenrKO-TeHETHYeCKOe KOHCYJIbTHPOBAHHUE. 3HAUYCHUE MEIUIIMHCKON

TCHCTHUKH B ITPCAOTBPAICHHUU W JICUCHUH I'CHCTUYCCKUX 3a00J1€BaHMI YETOBEKA

Cenexuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexknys Kak HayKa M IIPOLECC. 3apOoKJIECHHE CEJIEKIMM M JIOMECTHUKaIUs.
Vyenne H.M. BaBunoBa 0 1eHTpax TMPOUCXOXKAEHUS ¥ MHOroo0pasus
KYJIbTYPHBIX pacTeHui. LleHTphl MpOUCXOKAECHUS JOMAITHUX KUBOTHBIX. COpT,

nopoja, ITaMM

7.2

CoBpeMeHHbIE METOABI CeJeKIMH. MaccoBbli M MHAMBUAYaIbHBI OTOOpHI B
CEeJIEKLIMU pacTeHuil U KuBOTHBIX. OleHka 3kcTepbepa. bimskopoacTBeHHOE
cKkpemuBanue — WHOpuAMHr. Yncras muaus. CKpelnMBaHUE YHCTHIX JUHUM.
['eteposuc, unu rubpuaHas cuna. HepoacTBeHHOe CKpeluBaHue — ayTOPUIUHT.
Otnanénnass tuOpuausanus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIyYEHHUE MOJUMIIOUI0B. JlOCTHXKEHUS CeNeKUUH pacTEeHUM, >XKUBOTHBIX MU

MHUKpPOOPraHu3MoB

7.3

buorexHosorust kKak oOTpacib NPOU3BOACTBA. ['€HHas HWHXKEHepHus. DTambl
co3nanusi pekomOuHantHoW JIHK wm TpaHcreHHsix opranusmoB. KierouyHas
uHxeHepus. Kierounble  KyJnbTypbl. MHUKpPOKJIOHAJIBHOE  pa3MHOKEHUE
pactennii. KiloHMpOBaHME BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJIIOTHYeCKHe U dTHueckue mpodiembl. MO — reHermyecku

MOTU(DUITUPOBAHHBIE OPraHU3MBI

11 KJIACC

Kon

HpOBGpﬂEMbIﬁ 3JIEMEHT COACPKaAaHUA

DBOIIOLIMOHHAS OHOJIOrUst

1.1

DBOIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBujeresabcTBa  IBOJIONMH.  [laJCOHTONIOTMYECKHE:  MOCIENOBATEIbHOCTD
NOSIBJICHUS BUJOB B TAJICOHTOJOTHMYECKON JICTOMUCH, MEPEeXOIHbIC (OPMBI.
buoreorpaduueckue: cxoacrBo M pasznuuyue ¢dayH u  (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHUECKHE: CXOCTBA U pa3anyuus SMOPHOHOB Pa3HbIX BUI0B
N03BOHOYHBIX. CpaBHUTEIFHO-aHATOMHYECKUE: T'OMOJIOTUYHBIC, aHAJOTHYHBIC,
PYAMMEHTAapHBIC OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHH3MOB HACJIC[ICTBEHHOCTH W OCHOBHBIX METaOOIMYECKHX IyTeH y BCEX

OpraHu3MOB




1.2

OpomounonHas teopus Y. Jlapuna. Ilpennoceliku  BO3HUKHOBEHUS
JapBUHM3MA. J[BYIKYIIME CHUIIBI IBOJIOLUMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE IIPU OTPAaHUUYEHHOCTH PECYpPCOB, HEONpPEAENEHHAs U3MEHYUBOCTD,

0opnOa 3a cyIecTBOBaHUE, €CTECTBEHHBIA OTOOD)

1.3

Cunretrnueckass Teopus osBomonuu (CTD) M OCHOBHBIE €€ TMOJIOXKEHHS.

MI/IKpO3BOJ'II-OL[I/I$I. HOHYJIHL[I/IH KaK ¢JMHHNIa B4 U O9BOJIIOITHUHU

1.4

JBmwxynmwe cuibl ((akTopsl) HBOJIOINMHM BHIOB B MpHpoAe. MyTalHOHHBIH
nporecc U KOMOMHATHUBHAs M3MEHYMBOCTh. [lomyssiioHHBIE BOJIHBI U Aped
reHoB. M3omsuus m murpanus. EcrectBeHHbIM 0TOOp — HampaBisitonmil akTop
3BOMIOIMU. DOPMBI €CTECTBEHHOT 0 0TOOpA.

[IpucriocoGneHHOCT,  OPraHU3MOB  Kak  pe3yiabTaT 3Botonuu. IIpumeps
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMopd 036l M UAMOAAANITAIIUH.

Bun u Bunoobpazosanue. Kpurepuu Buna. OcHoBHbIE POPMBI BU000pa30BaHUS:

reorpaduyueckoe, IKOJIOrHIecKoe

1.5

MaxkposBomonusi.  Dopmbl  3BomOIUU:  (QHUIETHYECKas, JAUBEPreHTHas,

KOHBEpPreHTHasl, napajienbHas. HeoOpaTuMocTs 3BOMOLMH

Bo3HuKkHOBEHUE U pa3BUTHE KU3HU Ha 3eMlie

2.1

JloHay4dHBIE TIPEACTABICHHUS O 3apOXAEHUU KU3HU. HaydHble rumoressl
BO3HMKHOBEHMS JKM3HM Ha 3emie: aOUOreHe3 W MaHCHepMHUs. XUMHYECKas
IBOJIIOLUSA. OKCIEPUMEHTAIbHOE IOATBEPKACHUE XMMHUYECKOH OSBOJIOLUU.
HauanpHbie stanbel 6monorndeckoit spomonuu. ['mmoreza PHK-mupa. IlepBbie

KJICTKH U UX D5BOJIIOLI M. (DOPMI/IpOBaHI/IC OCHOBHBIX I'DYIIII )KUBBIX OPraHU3MOB

2.2

PasButue xu3HM Ha 3emiie 1o spam u nepuonam. Karapxeil. Apxelickas u
nporepo3oiickass 3pbl. I[lanmeo3oiickas »pa W €€ mEpHOAbl: KEeMOPHIICKUH,
OpJIOBUKCKUW, CHJIYPUMCKUH, JEBOHCKHW, KaMEHHOYTOJbHBIA, MEPMCKHUU.
Mes3o3oiickas 3pa U €€ MePUoibl: TPUACOBBIN, FOPCKUH, MEIOBOM.

Kalino3olickas 92pa ®u €€ Mepuoibl:  MAJEOrE€HOBBIA,  HEOrE€HOBBIA,
AQHTPOIIOT€HOBBIM. XapakTepUCTHKAa KJIMMAaTa M TIEO0JOIMYECKHX IIPOLECCOB.
OCHOBHBIE 3Tallbl 3BOJIIOLMHU PACTUTEIBHOTO U )KUBOTHOIO MHpa. ApoMop(h o3kl y
pacTeHuil W KXUBOTHBIX. [losBIeHME, pacuBET U BbBIMUpPAHUE TPYII KUBBIX

OpraHu3MOB
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Cucrema OpraHM4eckoro MHpa Kak OTpakeHHe 5BoJtoUuU. (OCHOBHBIE

CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB
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OBomONMs 4enoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTue npencraBieHud o

IMPOUCXOXKACHNUUN YCJIOBCKA. MCTOJII)I HU3Yy4YCHUA QaHTPOIIOICHE3A. CXO)ICTBa n




pazau4us YesoBeKa U KUBOTHBIX. CUCTEMAaTHUYECKOE MMOJIOKEHHE UETIOBEKA.
JBuxyime cuibl (hakTopbl) aHTpororeneza. HacienctBeHHas M3MEHYHBOCTD U
€CTeCTBEHHBIH 0oTOOp. OOmIecTBEeHHBI 00pa3 KU3HU, HM3TOTOBICHUE OpPYyIUi

TpYZJa, MBILIJIEHUE, PEYb

2.5

OCHOBHBIC CTaJlMM W BETBU DBOJIOIMHM YEJIOBEKA: aBCTPAJONMUTEKU, YeToBeK
yMenbii, YenoBek mnpsaMoxonsiuid, UYenoBek HeaHAepTalbCckuii, YenoBek
pasymHbIii. Haxonku MCKOMaeMbIX OCTaHKOB, BPEMsl CYIIIECTBOBaHHS, 00JIACTh

pacrpocTpaHeHus, 00bEM T'OJIOBHOTO MO3ra, 00pa3 KU3HU, OpyIusl

2.6

Yenoseueckue pacbl. OCHOBHbBIE OONBIIME pachl: eBporeouaHas (eBpasuiickas),
HErpo-aBCTpaJIONIHas (3KBaTOpUANBHA), MOHT'0JIOUIHAs (a3uarcko-
amepuKaHckas). YepThl IpUCIOCOOIEHHOCTH IPEACTaBUTENIEH YeIOBEYECKHX pac

K YCJIOBUSAM CYHICCTBOBAHMA. EnuncTBO YenoBedeckux pac. KpI/ITI/IKa pacuima

OpranusMsbl U OKpy>Karomias cpeaa

3.1

OKonorusi Kak Hayka. 3ajadyd M pas3jiesibl 9KOJIOTMU. MEeTonbl 3KOJOrH4eCKHX
UCCIIeIOBAaHUN. DKOJIOrnueckoe MUpoBo33peHue. Cpenbl 0OUTaHUS OPraHU3MOB:

BOAHAasA, HA3CMHO-BO31yllIHasA, IOYBCHHAA, BHYTPHUOPraHu3MCHHAasA

3.2

Okonoruueckue  (akropsl. Krnaccuduxamus  skojormuyeckux  (HakTOpoB:
abuoTtuyeckue, OMOTHUECKHE M aHTpPONOreHHble. JlelicTBHE SKOIOTMYECKUX

(hakTOpOB Ha OPraHU3MBI

3.3

Aouotnyeckne (akTOphl: CBET, TEMIEpaTypa, BIAXHOCTb. DoTonmepmoansm.
[IpucnocoGnenuss OpraHU3MOB K JEHCTBHIO aOMOTHYECKUX  (HaKTOPOB.

buonornueckne puTMel
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buornueckue Qakropel. Buasl OMOTHMUECKMX B3aMMOAEHCTBHM: KOHKYpEHLUS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyallu3M, KOMMEHCaIW3M (HaxJeOHUUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJu3M, HeWTpaiu3M. 3HaueHue  OMOTHYECKUX

B33HMOI[CI71CTBPII>1 AJI1 CYHICCTBOBAHMA OPraHu3MOB B ITPUPOAHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYSCKHE XapaKTCPUCTUKHU MOy U. OCHOBHEIC ITOKa3aTCJIn
nmonyJjanuu: YUCICHHOCTb, INJIOTHOCTb, POXAAEMOCTb, CMCPTHOCTH, HIPHUPOCT,

mMurpanus. J{nHaMuKa YMCIEHHOCTH MOMYJISILUU U €€ peryJsisiuus

COO6HIGCTB3 1 9KOJIOTHYCCKUE CUCTCMBI

4.1

CoobmiectBo opranu3MoB — OuornieHo3. CTpykTypsl OWOIIEHO3a: BHUIO0Bas,
NpPOCTpaHCTBEHHAst, Tpoduueckas (mumeBas). Bumsl-momuHanTel. CBSi3M B

OHoIleHO3€E

4.2

Dxonoruyeckue cucteMbl (9kocuctembl). Ilonstue 00 »sKocucremMe U




6uoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BEIIECTB U MOTOK YHEPIHUHU B IKOCUCTEME.
Tpoduyeckue (MuIIEeBbIC) YPOBHH D3KOCHUCTEMbI. [IWIEeBbIC IIEMHM W CETH.
OcHOBHBIE IIOKa3aTed 3KOCUCTEMBbI: OuoMmacca, MPOAYKLHs. OKOJOIMYECKHe
OUPaMUJBL:  TPONYKLUUHU, YHCIEHHOCTH, Ouomacchl. CBoiHCTBa 3KOCHCTEM:

YCTOMYUBOCTb, CAaMOpEryJsiius, pasButue. CyKueccus

4.3

[TpupoaHbie SKOCUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCUCTEMAa XBOHHOTO HMIIU
HIMPOKOIMCTBEHHOT O JIECa.

AHTpOINIOT€HHBIE 3KOCHCTEMBI. ATPO3KOCUCTEMBI. YpOosKkocuCTEMEI.
buonornueckoe u X0351ICTBEHHOE 3HAYEHUE aIrPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpa3zue kak (akrop ycroiunBocT sKkocucreM. CoxpaHeHue

OMOJIOrMUecKoro pasHooOpa3us Ha 3emie

4.4

Yuenue B.M. Bepnaackoro o Ouocdepe. I'panuubl, coctaB M CTpyKTypa
6uocoepsl. Kuoe BemectBo U ero ¢yHkuuu. OcobeHHoctu Ouochepsl Kax
rio0anbHON 3KocucTeMbl. J[MHaMuyeckoe paBHOBeCME U OOpaTHas CBs3b B
6uocdepe. KpyroBopoTsl BemiecTB M OMOr€OXMMHUYECKHE LHKJIBI 3J€MEHTOB

(yrnepona, azora). 3oHaIbHOCTh OMOC(hepbl. OCHOBHBIC OMOMBI CYIIIH

4.5

YenoseuecTBO B Omochepe 3emiu. AHTPONOTreHHbIE M3MEHEHUs B Ouocdepe.
I'moGanpHbIE SKOTOTUYECKHE TPOOITIEMBI.
OcHoBa palMOHANIBHOIO  YINpaBleHUs MPUPOAHBIMU pecypcamMH U HX

UCTIONIb30BaHMe. JloCcTKeHNs OMOIOTUU M OXpaHa IIPH POJIbI
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