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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma o yueObnomy npeamety "buonorus” (nanee - OMOJIOTHs) HA YPOBHE CPETHETO OOIIETro
oOpazoBanus pazpaboraHa Ha ocHOoBe DenepanbHOTO 3akoHa 0T 29.12.2012 Ne 273-D3 «O6 o6pa3oBanuu
B Poccuiickoii ®enepaunn», PI'OC COO, Konuennuu npenogaBanus yueOHoro npeamera «buomorus»
Y OCHOBHBIX TOJIOKEHUH (enepanbHoil paboueil mporpaMMbl BOCTIMTAHHS.

VYueOnslil npeamer «buonorusp» yriyonénnoro yposHs udyudenus (10—11 xiaccel) sBisercs o1HUM
M3 KOMIIOHEHTOB IpEeIMETHOH oOmacti «EcTecTBEeHHO-HayudHbIE TpeaMeThl». COriacHO MOJOKEHUIM
®I'OC COO mnpodunbHbe yueOHBIE NPEAMETHI, W3ydaeMmble Ha YIIIyOJEHHOM YpOBHE, SBISIOTCS
criocobom auddepeHimanuu  o0ydeHUsT Ha YPOBHE CpeIHEro oO0Iero oOpa3oBaHUS W TIPU3BAHbBI
00ecreynTh  MPEEeMCTBEHHOCTh  MEXKIy OCHOBHBIM  OOIIMM, CpeAHMM  OOLIMM,  CpEeTHHM
npoeCCHOHATBLHBIM U BBICHIMM 00pa3oBaHueM. B TO ke Bpems KaXIbld U3 ITHX y4eOHBIX IPEAMETOB
JODKEH OBITh OPHWEHTHPOBAH HAa TPHOPUTETHOE peIIeHHEe OO0pa30oBaTeIbHBIX, BOCIUTATEIBHBIX U
pa3BUBAIONINX 337a4, CBSI3aHHBIX C MpodopueHTanueli 00yJaromuxcs U CTUMYJIMPOBaHUEM HHTEpeca K
KOHKPETHOW 00JIaCTM HAy4YHOrO0 3HAHHWsA, CBA3aHHOTO C OHWOJIOTHEW, METUIIMHON, DSKOJIOTHEH,
TICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy nipeamety "buonorusa" gaét npencraBieHre O ETU U 3a/1a4ax U3ydeHUs
yuebHoro npenmMera «buonorus» Ha yriayOinEéHHOM ypoBHE, ONpeAesaeT 00s3aTelibHOe (MHBApUAHTHOE)
MIpeIMETHOE COJIEp’KaHUE, €ro CTPYKTYpPHUpOBaHUE IO pa3jeiaM U TeMaM, paclpeiesieHHe MO Kaccam,
PEKOMEH/IyeT TIOCIIEIOBATEIIEHOCTh HM3YYCHHS YYEeOHOTO MaTepualia ¢ Y4ETOM MEKIPEIMETHBIX |
BHYTPUIIPEJMETHBIX CBS3€H, TIOTMKK y4eOHOro Ipoliecca, BO3pacTHbIX ocoOeHHocTel oOyuaromuxcs. B
mporpaMme 1o OWOJIOTHH pear30BaH MPHHIMI MPEEMCTBEHHOCTH C W3YYEHHUEM OHMOJIOTHH Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHusi, Ojaroaaps 4emy MpoCMaTPUBAECTCS HAPABIEHHOCTh Ha MOCIIEAYIOIIee
pa3BuTHE OHOJOTMYECKMX 3HAHWH, OPWUEHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, 3KOJOTUYECKOTO MBIIUICHUS, TPEICTaBIEHUH O 370pOBOM o0O0pa3e »KU3HU, Ha
BOCIIUTaHHE OCPEKHOTO OTHOIICHHS K OKPY’KaIIIed NMpUpoHOW cpenme. B mporpamme mo Ouosoruu
TaKKe TMOKa3aHbl BO3MOXKHOCTH ydeOHOTOo mpeamera «buomnorus» B peanmusamuu tpedoBanuit ®I'OC
COO k miIaHHpyeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M IMpEeIMETHBIM pe3ylibTaTaM OOYy4YeHHs U B
(hopMHPOBAaHUM OCHOBHBIX BHUJOB yU€OHO-TIO3HABATEIbHOUN JEATEIHLHOCTH OOYYaIOIIUXCS 10 OCBOEHUIO
coziepkaHusl OMOJIOTMYECKOro 00pa30BaHUs Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHuUsl.

VueOnplii mnpeamer «buonorus» Ha ypoBHE cpeaHero o0mero oOpa3oBaHHs —3aBeplIacT
Ouonoruueckoe oOpa3oBaHHWE B IIKOJE U OPHEHTUPOBAH HAa paclIMpeHHe U YriyOJeHue 3HaHuN
oOyyarouuxcs O KUBOW MPUPOZAE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOW OWOJIOTHH, SMOPUOJIOTUU U
OMOJIOTUH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOIIOLIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3yyenne yuebHOro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOYyYaroUuxcs K MOCIEAYIOUIEMY MOJyYEeHUI0 OHOJOTrHYecKoro oOpa3oBaHUS B By3aX U
OpraHM3alUsaX CpeaHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro cojaep)KaHHsl COCTaBIISET
cucTeMa OWOJIOTMYECKHUX 3HAHWM, MONYyYEHHBIX MPH H3y4YEHHUH OOYUYaIOUIUMUCS COOTBETCTBYIOIIHMX
CUCTeMAaTUYECKUX Pa3/IeIOB OMOJIOTUU Ha YPOBHE OCHOBHOTO o01iero oopazoBanus, B 10—11 kmaccax atu
3HAHUS TONYYarOT pa3BUTHE. TakK, paclIUpeHbl M YriIyOJieHbl OWOJIOTMYECKHWE 3HAHUA O PACTEHUSX,
KUBOTHBIX, Iprbax, OaKTepHsiX, OpraHu3Me 4ellOBeKa, OOIINX 3aKOHOMEPHOCTSIX JKU3HH, TOTIOTHUTEIHHO
BKJIIOUEHBI OHOJIOTUYECKHE CBEIEHUS TNPUKIATHOTO U TIOMCKOBOTO XapakTepa, KOTOpPhIE MOXKHO
UCIOJIb30BaTh KaK OPUEHTHUPBI IS MOCieqyomero Beidopa mpodeccuu. BosmoxHa Takke MHTErpanus
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOTYYEHHBIMU O0YYaIOIIUMUCS [TPH U3YUYEHUH
(bu3MKYN, XUMUH, Teorpa@uu U MaTeMaTHKH.

CrpykTypa nporpammsl no ydeOHOMY mpeamery "buosorus" oTpaxaeT CUCTEMHO-YPOBHEBBIM U
HBOJIIOLMOHHBIA MOJAXOAbI K H3ydyeHuto Ouosorun. CoriacHo MM, HW3y4YalOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIe MJIs JKUBBIX CHCTEM pa3HOrO YPOBHS OpraHMU3allid, 3BOJIIOLUHU
OpPraHMYecKoro MuUpa Ha 3emJie, COXpaHEeHUs1 OMOIOrHYecKoro pasHooOpasus miaHersl. Tak, B 10 kiacce
M3YYaIOTCSl OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOH OHOJOrMM, 3MOpPHOJIOTMM U OHOJOTMH pPa3BUTHS,
TeHETUKM M CEeJEeKIHMHM, OWOTEXHOJOTMH U CHUHTETUYECKOH OHOJOrMM, aKTyaTu3UpyIOTCS 3HAHHS
oOyyaromuxcss Mo OOTaHUKE, 300JI0THH, aHaTOMUH, (uznonmoruu yenoBeka. B 11 kiacce u3yuarorcs
ABOJIIOIIMOHHOE YYE€HHE, OCHOBBI SKOJIOTHU U yueHHe 0 buocdepe.



VYuebublii npeamer «buonorus» npusBaH 00ecIeYnTh OCBOCHHE O0YUYaIOMIUMUCS OMOIIOTUYECKUX
TEOPUI U 3aKOHOB, UJICH, IPUHIIUIIOB U MPABUJI, JIS)KAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpPA, 3HAHUHA O CTPOCHHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJIALNH,
OMOIIEH03a, DKOCHUCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIICIOBAHUIX B
OMOoJIOTHH, TPUKJIATHBIX acleKTax OuoJIorndyeckux 3HaHWW. [y pa3sBUTHSA M MOAJCP)KAHUS HHTEpeca
oOydaromuxcs K OHOJOTUU HApsAAy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUECKOTO Marepuaia B
COJIEp’KaHUU MPOrpaMMbl 110 OHOJOTHUU IPELYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTaHOBJEHMS U
Pa3BUTHS TOW WIM WHOK 00JIACTH OMOJIOTHUH, BKIAJOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PELICHHUE
BAKHEHIINX OMOJIOrMYECKUX U SKOJIOTMUECKUX MPOOIIEM.

Henp u3ywyenust yuyeOHoro mnpeamera «buonorus» Ha yriyOl€HHOM YypOBHE — OBJaJECHUE
00yYaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATLHON OpraHU3aIllK KUBBIX CHCTEM Pa3HOTO paHra
U TIpUOOpETeHWE YMEHHWH HCIOJb30BaTh 3TH 3HAHUS B (OPMHPOBAHWUH HMHTEpECca K OMNpeACIEHHOM
obmacTi TMPO(eCcCHOHATBHON NESTENPHOCTH, CBA3aHHOW ¢ OHONOTHMEH, WM K BBIOOPY y4eOHOTro
3aBe/IeHus Ui IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

Hoctuxenne 1nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecrieurnBaeTcs pelieHueM CIIEIYONINX 3a/1ay:

OCBOCHHE OOYyYaIOIUMHCS CHUCTEMBbI OHOJIOTMYECKHX 3HAHWI: 00 OCHOBHBIX OHOJOTHYECKUX
TEOpUSAX, KOHLEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IMpaBWJIaX, COCTaBJISIOMIMX
COBPEMEHHYIO €CTECTBEHHO-HAayUHYI0 KapTHHY MHpa; O CTPOEHHWH, MHOrooOpasuu U OCOOEHHOCTSIX
OMOJIOTUYECKHUX CUCTEM (KJIETKA, OPTaHU3M, MOMYJISAIHS, BUI, OMOTeoneHo3, ouocdepa); 0 BBIIAIOITUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICOBAHUSIX B OUOIOTHH;

O3HAaKOMJIEHHE OOYy4YaloUIuXxcs C METOJaMU TO3HAHUS >KMUBOM IPHUPOJBI: HCCIIENOBATENbCKUMHU
MeTOJaMu OHOJIOTHYECKUX HayK (MOJEKYJSIPHOW M KIETOYHON OHOJIOTHH, SMOPUOJOTHU U OMOJOTHU
pa3BUTHS, TEHETHKH M CEJIeKIUH, OMOTEXHOJOTMM M CHHTETUYECKOW OWOJIOTHMH, NaJeOHTOJIOTHH,
9KOJIOTUH); METOJaMH CaMOCTOSATEIBHOTO MPOBEACHHSI OMOJIOTHYECKUX MCCIIEeI0BaHMM B 1abopaTopuu 1
B npupoje (HabItoieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHHNE);

OBJIaJiIcHHMEe OOyYarolMMHCS YMEHHUSMH: CAMOCTOATEIbHO HAXOAWTh, aHAIM3UPOBATh W
UCIIOJIb30BAaTh OHMOJOTMYECKyl0 HH(OpMalNIO; TMOJIb30BAaThCS OHOJIOTMYECKON TEPMUHOJIOTUEH U
CUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXIY pPa3BUTHEM OMOJOIMH M COLUAIbHO-3KOHOMHYECKUMU H
9KOJIOTMYECKUMHU TMpoOJIeMaMH YEeJIOBEYECTBA; OLIEHWBATh IIOCIEJCTBUS CBOEH NEATENbHOCTH IO
OTHOIICHUIO K OKpY’Kalolllel MPUPOTHOU cpelie, COOCTBEHHOMY 3JI0POBBIO U 370POBBIO OKPYKAIOLIUX
Jmosiel; 00OCHOBBIBATH M COOMIOAATh MEpbl MPOGUIAKTUKK HHGEKIIMOHHBIX 3a00JIeBaHUN, TpaBHIIa
MOBEACHUA B TMpuUpojie M odecriedeHuss OE30MACHOCTH COOCTBEHHOM IKU3HENECSATENbHOCTH B
Ype3BhIYAHBIX CUTYAIMSIX NPUPOJHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001aCTU OMOJIOTHH;

pazBuTHEe y OOYYarOMMXCS WHTEIJICKTyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSAMU U COBPEMEHHBIMH HCCIEJOBAHUSIMH B OHMOJIOTHH,
peliaeMbpIMU €10 [po0iieMaMy, METOJIOJIOTHEH  OMOJIOTUYECKOTO  HMCCIEAOBAaHHUSA, IPOBEJICHUS
AKCIEPUMEHTAJIbHBIX HCCIIEOBaHUM, perieHns OUOJIOrMUeCKUX 3aad, MOACTUPOBAHUS OMOIOTUYECKIX
00BEKTOB U MPOLIECCOB;

BOCIUTaHHE Y 00YUYaIOUINXCS IEGHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOE B LIETIOM U K OTACIbHBIM
e€ oObekTaM H SBJICHUSM; (OPMUPOBAHME DKOJIOTHYECKOM, TI'€HETHMYECKON TI'pPaMOTHOCTH, OOIIel
KyJbTYpPBI TOBEICHUS B IPUPO/IC; UHTETPAIIMH €CTECTBEHHO-HAYUHBIX 3HAHUN;

npuoOpereHue OOYYAIOIIMMUCA KOMIIETEHTHOCTH B  PalMOHAIBHOM MPUPOJONOIH30BAHUH
(cobmroienne mpaBUil MOBEACHUS B TNPHPOJE, OXpaHbl BUJIOB, 3KOCHCTEM, OHOChepsl), COXpaHEHUHU
COOCTBEHHOTO 3JI0OPOBbSI W 3/I0pPOBbSl OKPYXKAIOLIMX JtoJe (coOmofeHus Mep Npo(UIaKTHKH
3a0oneBaHuii, oOecredeHre O€30MacHOCTH KU3HENCSATENHHOCTH B  YPE3BBIYAMHBIX  CHTYAIHIX
MIPUPOJTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE UCIOIb30BAHUS OMOIOTUYECKUX 3HAHUN U YMEHUI B
MMOBCETHEBHOM KU3HH;

CO3/IaHHE YCJIOBUM JUIsl OCO3HAHHOTO BBIOOPA 00YYarOMMMHKCS UHAWBHIyalIbHON 00pa30oBaTenbHOM
TPAaeKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIHEAyIOIEMY HpOPEecCHOHATBHOMY  CaMOOMNpEICNICHHI0, B
COOTBETCTBUU C UHIUBUAYATHHBIMU HHTEPECAMU U OTPEOHOCTSIMH PETHOHA.

OOmiee 4ncino 4acoB, OTBEJCHHBIX HA H3yueHHE OMOJOTHMHM Ha YIJIyOJIEHHOM YPOBHE CpPEIHEro
obmiero oopazoBanus, cocrasiseT 204 gaca: B 10 knmacce — 102 yaca (3 gaca B Heneno), B 11 kimacce —
102 yaca (3 vaca B HE/IETIO).



Otb6op opraHu3anMOHHBIX (OPM, METOJIOB U CPEICTB OOydeHHUs OMOJIOTHUU OCYIIECTBISETCS C
yu€TOM crieun(UKU ero ColepKaHus U HAIPaBJICHHOCTH Ha MPOJOIKEHUE OMOJIOrMYECKOro 00pa3oBaHHs
B OpraHU3aLUAX CPEAHET0 MPOPECCHOHATHLHOTO U BBICIIETO 00pa30BaHuUsI.

OO0s3aTeNnbHBIM  YCIIOBUEM TMPH  OOy4YeHUM OHOJIOTMM Ha YriayOJIEHHOM YpOBHE SBISIETCA
MpOBEACHUE JIA0OPATOPHBIX M MpakTHYecKuX paboT. Tawke yyactue oOy4aromuXcs B BBIIOJTHEHUH
MPOEKTHBIX U y4eOHO-MCCIIE0BATEIBCKIX PA0OT, TEMAaTHKA KOTOPBIX OMPEACIIAETCS YUUTEIeM Ha OCHOBE
MMEIOIINXCSI MATEPUATbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBUH.



1. COAEP)KXAHUE OBYUYEHUS
10 KUIIACC

CopepkaHue IPOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY TIOCYAapCTBEHHOM
uroroBou arrecraruu (['A).

Tema 1. Buosnorus kak Hayka

CoBpemeHHass OWOJIOTHSI — KOMIUIEKCHAasi Hayka. Kparkas HCTOpusi pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M u3yyaemble UMH MpodOiaembl. DyHIaMeHTalIbHbIE, IPUKIAJHBIE U TTOMCKOBBIE
Hay4yHbI€ UCCIIEI0BAHUS B OMOJIOTHH.

3nayenne OWoJorMM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHpA.
[Ipodeccun, csizanHble ¢ Onosorueil. 3HadeHne OMOJOTHH B MPAKTUYECKOHN NESITEIHHOCTH YeNIOBEKa:
MEUIINHE, CEIbCKOM XO35ICTBE, IPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IbL.

JdeMoHcTpanuu

[loptpersl: Apuctorens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, Y. T'apseii, I.
Mennens, B. WU. Bepnanckuit, U. I1. I1aBno, . . Meunukos, H. 1. Basunos, H. B. Tumodeesn-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsI3b OMOJIOTHH C JPYTUMHU HayKammu», «CuctemMa OMOJIOTHYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U HX H3yYeHHE

XKusble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOHCTBa JKUBBIX CHCTEM: EIWHCTBO
XMMHYECKOI'0 COCTaBa, JUCKPETHOCTh M UEJIOCTHOCTh, CIOXKHOCTb U YIHOPSAJOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CAMOOPraHMU3alUs, CAMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, H3MEHUYMBOCTh, POCT U
pa3BUTHE.

YPOBHU OpraHM3aliy KUBBIX CUCTEM: MOJEKYJISAPHBIA, KJIETOYHBIN, TKAaHEBBIM, OPraHU3MEHHBIMN,
MOMYJISIUOHHO-BUIOBOM,  AKOCHCTEMHBIM  (OuoreoneHoruuyeckuit),  Ouocdepusiii.  Ilpomeccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHbBIE MPHU3HAKU KUBOTO. JKU3Hb Kak (hopma cyliecTBOBaHUS
Marepun. Hayku, nzyyaroniye )KuBble CUCTEMBI Ha Pa3HBIX YPOBHSX OpraHU3aLlUN.

N3yuenune kuBBIX cucTeM. Mertoasl Ouonornyeckoi Hayku. HaOmionmenue, wu3MepeHue,
AKCIEPUMEHT, CUCTEeMaTh3alus, MeTaaHanu3. [IoHSATHE O 3aBUCHUMON M HE3aBUCHUMOW MEPEMEHHOM.
[TnanupoBanue skcriepuMenTa. [locranoBka u npoBepka runote3. Hynesas runoresa. [lorsTiue BeIOOpKH
u e€ poctoBepHOCTb. PazOpoc B Ouosjormuyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabpTaToB. [[puunHbI HCKaXKEeHUs pe3yabTaTOB 3KcnepuMeHTa. [[oHsATHE CTaTHCTUYECKOrO TeCTa.

JdemoHcTpauuu

Tabmuipl u cxembl: «OCHOBHBIE TMpPU3HAKU KU3HW», «buonoruueckue cucremb», «CBoiicTBa
JKUBOM MaTepun», « YPOBHHM OpraHu3alluy KUBOW MPUPObD», «CTpOEHUE KUBOTHOU KIETKW», «TKaHU
AKUBOTHBIX», «CHUCTEMbI OPraHOB YeJIOBEYECKOro opranuzMmay, «buoreorenosy, «buocdepay, «MeTobl
W3YUYEHUS KUBOU MIPUPOIBD».

Ob6opynoBanue: mnabopaTopHoe 0OOpyAOBaHWE JUIsl MPOBEACHUS HAOMIOEHUN, H3MEpeHUil,
JKCIIEPUMEHTOB.

IIpakTHyeckas: padora «Vcnoab30BaHUE pa3IMYHBIX METO/IOB IPY U3YUEHUU )KUBBIX CUCTEM.

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-GyHKIIMOHAIbHAS €AUHHIIA KUBOTO. McTopus OTKphITUA KiieTku. PaboTs P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIETOUYHOW TEOPUH.

MeTosbl MOJEKYJISIPHONW U KIETOYHOM OMOJIOrMM: MUKPOCKOIUS, Xpomarorpadus, anekrpodopes,
METOJI MEUYEHBIX aToMOB, JU(QepeHInaIbHOe eHTPUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIIETOK.
Uszyuenue ¢huxcuposanuvix Kiemox. IDICKTPOHHAas MHUKpockonusi. Kougokanvhas mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuuer u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIM MHUKpOCKOM», «McTopHs pa3BUTHA
METOJI0B MUKPOCKOITUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpPENapaTbl PpPaCTUTENbHBIX, JKUBOTHBIX U
OaKkTepHUaIbHBIX KIETOK.



IIpakTuueckasa padora «V3yueHue MeETONOB KIETOYHOM Ouonorun (Xxpomarorpadus,
anekrpodopes, nuddepenimanpaoe neHTpudyruposanwne, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHMMHUYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJbTPAaMUKPOIJIEMEHTHI. Bona u €€ poisib Kak
pacTBOpUTEINS, pEareHTa, ydacTUE B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPEryJsauuu. MuHepaibHble
BELIECTBA KJIETKH, UX OMOJIOrnyecKasi posib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornueckue monumepsl. beinku. AMHUHOKHCIOTHBIM COCTaB
6enkoB. CTpyKTypsl 0eIKOoBOM MOJeKynbl. [lepBuyuHas cTpykTypa Oenka, menTuaHas cBsi3b. BropuyHas,
TpEeTUYHAs, YeTBepTHUHAs CTPYKTyphl. [lenarypamms. CpoiictBa OenkoB. Kiaccudukanms Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.

VYraeBoasl. MoHOcaxapupl, AWCAXapHIbl, OJUrOcaxapuabl M mojucaxapuapl. OOmuil TUIaH
CTpoeHus ¥ (PU3HKO-XUMHUYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GpyHKIMH yrieBoOI0B.

Jlumuael. [mapodunsHO-rUApodoOHBIe cBolicTBa. Kimaccudukamust aumumoB. Tpurivnepuisl,
dhochomunuabl, BOCKH, cTepoubl. bruonornyeckue QyHkiuu aunuaoB. O0Imme cCBOMCTBAa OMOTOTMUECKUX
MeMOpaH — TeKy4YeCTb, CIOCOOHOCTh K CaM03aMbIKaHHUIO, MTOIYIPOHUI[AEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenne nykinennoBbix kucinot. Hykneotunsl. [Ipuniun
koMruieMeHTapHocTu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxaeHHE U
ouonorunueckue pynkuuu JJTHK. Buast PHK. ®ynkuun PHK B kietke.

Crtpoenue monekysbl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonornueckue ¢pyHKInmu
AT®. BoccraHoBIIeHHBIE IEPEHOCUYUKH, NX (PYHKIIUHU B KIETKE. /[pyeue nykneozuompugpocghamor (HTD).
CexBenupoBanue [IHK. Memoowl eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouojorusi: Ouoxumuyeckue U Ouodu3MUeckue HCCIeoBaHUs COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpBl OMOMOIIEKy. Moodenruposanue cmpykmypsl U QYHKYUL OUOMONIEKYI U UX
Komniexkcos. Komnvromepnwiti Ouzaui u Opeanudeckuil Cunmes 6UOMONEKYl U UX HeNPUPOOHbIX AHANO208.

JdeMoHcTpauuu

[Toptpeter: JI. Tlomuur, [dx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, @. Cosurep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHue XUMMUYECKUX AJIEMEHTOB B HEXKMBOM Mpupoje», «PacnpeneneHue
XUMUYECKUX DIIEMEHTOB B )KMBOU MPUPOJIE».

Tabmumsr u cxemsl: «llepuogudeckast Tabaua XUMUYECKHX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJIbI», «BemiecTtBa B cocTaBe opraHu3moBy», «CTpoeHHe MOJEKYJbl Oenkay, «CTpyKTypbl OemKOBOH
MOJEKyNb», «CTpO€HHE MOJEKyd YIriaeBoaoB», «CTpoeHHe MOJeKyd JHUNUAoB», «HykinenHoBsie
KUCIOTBDY, «CTpoeHue Moiiekyyibl ATD».

O6opynoBaHue: XUMUYECKast Iocyia 1 000py10BaHUE.

JladopaTopHas pa6ora «OO0Hapy)eHHE OCITKOB C TOMOIIbIO KAYECTBEHHBIX PEAKITHIN).

JlaGoparopnass pabora «lccienoBaHue HYKIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX H3 KIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tunel  KJIETOK: dSykKapuoTHYecKas W  mpokapuotudeckas. CTpyKTypHO-(QYHKIIHOHAIbHBIE
00pa3oBaHMsI KIETKH.

Crpoenue mnpokapuoruueckoil kierku. Kiierounas crtenka Oaktepuil u apxeil. OcobeHHOCTH
CTpOCHHS TeTepoTpodHON U aBTOTPOPHONH MPOKAPHOTHUYECKHX KIETOK. MECTO U poJib MPOKAPUOT B
OHOIIEHO3aX.

Crpoenne u (QyHKIMOHHUPOBAHUE OSyKapuOTHUecKoW kieTku. [lmazmatudeckass MeMOpaHa
(mnazmanemma). CTpyKTypa miiasMaTudeckoil MemOpaHbl. TpaHCIIOpPT BEIECTB uepe3 MIa3MaTHUECKYIO
MeMOpaHy: maccuBHbIN (Tuddy3us, obneryéHHas nuddysus), aKTUBHbIN (MEpBUYHBIM M BTOPUYHBIH
akTUBHBIA TpaHcnopt). [lomynpoHunaemocts MeMmOpaHbl. PaGoTta HaTpuii-kanueBOro Hacoca.
OHAOIMTO3: MUHOLUTO3, (aronuro3. Jk3ouuTto3. Knerounas crenka. CTpykTypa U (GyHKIMHU KIETOYHOM
CTEHKU PAacTeHU, TpuOOB.

[uromnasma. Iluto3ome. Ilurockener. JIBwkenue nuromiasmsl. OpraHonjsl — KJIETKH.
OnnomeMOpaHHBIE OpPraHoOMIbl KIETKH: sHAomuazMatuueckas cerb (OIIC), ammapar [onbmxkw,
JIM30COMBI, UX CTPOCHUE U (PYHKUUHU. B3auMOCBs3b 0OHOMEMOpPaHHBIX OPraHoUJOB KieTku. CTpoeHue
TPaHyJSIPHOTO peTukyiyma. Mexanusm Hanpasnenus 6eaxos ¢ IOIIC. CHUHTE3 pacTBOPHUMBIX OENIKOB.
Cunte3 kieToyHbIX MeMOpaH. [naakuii  (arpaHysspHBINA) — SHAOIIA3MATHUECKHH  PETHKYIIyM.
CexperopHas ¢yHkius annapara ['onsmku. Moougukayusa benxos 6 annapame I onvoxcu. Copmuposka



berkos 6 annapame [onvoxcu. TpaHCTIOPT BellecTB B KIETKE. Bakyoiau pacTUTENbHBIX KIIETOK.
Kiterounstii cok. Typrop.

[losryaBTOHOMHBIE OPraHOUABI KJIETKW: MUTOXOHJPUH, IIIACTUBL. [Ipoucxodcoenie MumoxoHoputi
u nracmuo. Cumbdbuocenes (K.C. Mepeackosckuil, JI. Mapeynuc). CtpoeHue u GyHKIIUH MUTOXOHAPUHN U
wiactua.  [lepBuuyHble, BTOPUYHBIE M CIOXHBIE IUIACTHIBI  (POTOCHHTE3MPYIOUIMX  JYKAPHOT.
XJ10ponnacTel, XpOMOILIACTHI, JIEMKOILIACTHI BBICHIUX PACTEHUM.

HememOpannsie opranouzp! kieTkd CtpoeHne M (QyHKIMM HEMEMOpPaHHBIX OPraHOMAOB KIIETKH.
PubGocomel. Ilpomesxcymounvie ¢unamenmoi. MUKpODUIAMEHTBI. AKMUHOBbIe MUKPOQDUIAMEHMbI.
MpllieyHble KIETKU. AKMuHo8ble KOMNOHEHmbl Hembluieunblx Kiemokx. Muxkporpybouku. Kierounsrit
ueHtp. CTpoeHue M JBWXKEHHE XTYTHMKOB U pecHUYeK. MHKpOTpyOOukM nuroruiasmsl. LleHTpuob.
Benxu, accoyuuposanmnvle ¢ muxpogunamenmamu u muxkpompybouxamu. Momopuvie benxu.

SAnpo. Obomouka sipa, XpOMaTHH, KapuoIia3Ma, SIPBIIIKA, UX CTPOCHHE W (YHKUUHU. SnepHbIi
0enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEP(A3ZHOM siape. DyxpomamuH u
eemepoxpomamun. benku XpomaTuHa — THCTOHBL. /[unamuxa sidepnou 006010uku 6 mumose. AoepHulii
Mmpancnopm.

Knerounsle BxmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTENIbHOM,
KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuipel u cxembl: «CTpoeHHE 3YKapHOTUYECKOW KIeTKn», «CTpoeHHe KUBOTHOM KIIETKWY,
«CTpoeHHe  pacTUTENbHOM  KiIeTkw»,  «CTpoeHwe  mMuTOXOHApUM»,  «Sapo»,  «Ctpoenue
MIPOKAPUOTUYECKOM KIIETKH.

O6opyoBaHME: CBETOBOM MHUKPOCKOII, MHUKpOIpenapaThl PacTUTEIbHBIX, MXUBOTHBIX KIIETOK,
MUKpOTMpenaparbl 6aKTepUalbHbBIX KIETOK.

JladopaTopHas padora «l3ydeHne CTpoeHUs KIETOK Pa3IMIHBIX OPTaHU3MOB).

IIpakTHyeckasi padora «/3yueHnue CBOMCTB KICTOYHOM MEMOpPAHBD.

JlaGoparopHas padora «/ccienoBanue nia3mMoin3a 1 Jemaa3MoiIn3a B paCTUTEIbHBIX KIETKaX).

IIpakTnueckas padora «/3yueHue IBMKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX)».

Tema 6. O0MeH BellecTB U NpeBpalleHUue JHEPruM B KJIeTKe

AccuMWISIIUSL M JUCCUMIJIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPO(HBIA W TeTepoTpOodHBINA. YYacTHE KHCIOpOJa B OOMEHHBIX Tpolleccax. DHEPreTHYECKOe
obOecrieuenne kietku: mnpesBpaiieHne AT® B oOmeHHBIX mporeccax. DEepMEHTATUBHBIM XapakTep
peakuuil Ki1eToyHoro metabonu3ma. DepMeHThl, MX CTPOEHHE, CBOICTBA W MEXaHU3M JCHCTBHUSL.
Kodepmentsl. Otnnuns (GepMeHTOB OT HEOPraHMYECKHX KaTallu3aTopoB. benku-akTuBaTopbl U OeIKu-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKLUUN OT Pa3IMuHbIX (PaKTOPOB.

[lepBHUUHBIN CUHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U OKCUCEHHbIU
Gpomocunmes y b6axmepuii. Ceemocodouparowjue nuemMeHmovl U nUSMeHmbvl peaKxyuoHHo2o yenmpa. Ponb
XJIOPOILIACTOB B Mporecce GorocunTe3a. CBeroBas u TeMHOBas ¢a3bl. Pomoovixanue, Cz., Cs. u CAM-
munvl gpomocurmesa. IlpogykTuBHOCTH (OoTOCHHTE3a. BiusHHe paznuyHbIX (aKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue poTocuHTE3A.

XeMmocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HHUTpUUIUpPYIOIINE OaKTepuH,
Kese300aKTepuu, cepoOaKTepuu, BOJIOPOIHbIE OaKTepru. 3HAUEHUE XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buasl Opoxenus. I[IpogykTel OpoKeHHS UM UX HCIOJIb30BaHHE
4elnoBeKOM. AHa3pPOOHBIE MUKPOOPTraHU3MBI KaK 00BEKThl OMOTEXHOJIOTHUU U BO30OyAUTETH O0Je3HEH.

AspoOHBIe OpraHu3Mbl. DTarbl 3HepreTudeckoro oomMena. [loaroroBurensHelii stan. [nukonus —
OECKUCIIOPOIHOE PACIIETIIICHUE TIIIOKO3BI.

buonoruyeckoe OKUCIEHME, WM KIETOYHOE [JbIXaHue. Poilb MHUTOXOHApPUI B Ipoleccax
ouonornyeckoro okucienus. Lluxnndeckue peakuuu. OxuciautensHoe (ochopunupoBanue. Iuepeus
Membpannoeo  epaouenma  npomonos. Cunmez AT®D: paboma npomounnou ATD-cunmasol.
[IpeumymiectBa  a’poOHOro MyTH oOMEHa BeUIeCTB Mepel  aHadpoOHbIM. D((HEeKTUBHOCTH
HHEPreTUYEeCKOro 0OMeHa.

JdeMoHcTpanuu

Iloprpersr: [Ix. Ilpuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. DOnrensrapar, Il
Mutuenn, I'. A. 3aBap3uH.



Tabmuier u cxeMbl: «DoTocuHTe3», «IHEpreTHUecKuil oOMen», «buocunres 6enka», «CTpoeHHe
bepmenTa», « XeMOCHHTE3Y.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHHME JMJIsi IPHUTOTOBJICHUS MOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass pabora «l3yueHue KaTaJIUTHYECKONW AaKTHBHOCTH ()EpMEHTOB (Ha mpuMepe
aMUJIa3bl WIKM KaTanas3bl)y.

JlaGopaTtopHas paGora «M3ydyeHue (HepMEHTATHBHOTO pACIICIUICHUS IMEPOKCHAA BOIOPOAA B
PaCTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopHasi padora «CpaBHEHHE ITPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a).

JlaGopaTopHasi padora «CpaBHEHHE MTPOIECCOB OPOKCHHUSI U JIBIXAHUSY.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu MarpuuHoro cunresa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOTO CHHTE3A.
Peanmzanus HacinencTBeHHOW uH(popManuu. ['eHeTHUecKuil KojJ, ero CBOWCTBAa. TpaHCKpUIIHMA —
MarpuuHelii cuHTe3 PHK. IlpuHuunel TpaHCKpUNIMU: KOMIUIEMEHTApHOCTh, AHTHUNAPAIEIBHOCTB,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranel. Yuactue TpancnopTHeix PHK B OnocunTtese 6enka. YcioBus Ouocunresa
oenka. KonupoBanue aMuHOKHUCIOT. Posib pubocom B OnocuHTE3€e Oerka.

Cospemennvie npedcmasnenus o cmpoeHuu 2eHos. OpraHuzalus reHoMa y IpOoKapHoT U SYKapHuoT.
Perymsiiiust aktuBHOCTH TeHOB y npokapuoT. ['unoresa onepona (. Kako0, XK. Mano). Monrexyrsapuoie
MeXanu3mbl IKCHpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomel 2enos. Perynauus
0OMEHHBIX IPOIECCOB B KileTke. KieTouHslil roMeocTas.

Bupycsl — HekileTouHble ()OpMBI )KU3HU U 00IUTraTHbIE Mapa3suTbl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, pPETpOBHUpPYcOB, Oaktepuodaros. Kusnenmwii yuxn JHK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Qopamuas mpancKpunyus, pesepmasd, uHmezpasd.

BupycHble 3a0osneBaHus 4enoBeka, kHBOTHBIX, pactenuid. CIINJ], COVID-19, coumanbHbie U
MEJUIMHCKUE MPOOIEMBIL.

Buoungopmamuka: ummeepayus u ananuz 6Oonvwux maccusos («bigdatay) cmpyxmyprvix
ouonoeuveckux Oanuvix. Hanomexmonocuu 6 oOuonocuu u meouyuwne. Ilpoepammupyemvie ynxyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUI.

Tabmuub! u cxemsl: «buocunTes Oenkay, «['eHeTndeckuit Koy, «Bupycen», «bakrepuodaruy.

IIpakTuyeckas padora «Co3aaHue MOJCIN BUPYCay.

Tema 8. 7 Ku3zHeHHBIN HUKJ KJICTKH

Krnerounslit mukin, ero nepuonasl U perynsiuusa. Mutepdaza u Muto3. OcoOEHHOCTH MPOIIECCOB,
nporekaromux B uarepdasze. [loaroroska kietku k nenenuro. IlpecunreTnueckuii (IOCTMUTOTUYECKHI),
CUHTETUYECKUN U MOCTCUHTETHUECKUH (IPEMUTOTUYECKHI) epro bl HHTEP(A3HL.

Marpuunblii cunre3 JHK — perukanus. ITpunmuner perumnkanun [IHK: xommnmemeHTapHOCTSD,
MOJIyKOHCEPBATUBHBIN CHHTE3, aHTHHapaienbHOCTh. Mexanusm perukanuu JITHK. Xpomocomsl.
Crpoenue xpomocoMm. Temomepbl U TeroMepasa. XPOMOCOMHBIH HabOp KIETKM — KapUOTHI.
JIMTIIONAHBIN U rarIouAHbIN HaOOpbl XpoMOcOoM. ["'oMonornyHbie XpoMOCcOMBI. [10710BbIE XPOMOCOMBI.

Jenenue kimetkd — mMuTo3. CTaauu MHTO3a M MPOUCXOISANINE B HUX MIpOIEcChl. TUIBI MUTO3A.
Kapuokunes u nurokunes. buonornueckoe 3HaueHne MUTO3A.

Perynsiius MuTOoTHYECKOTO LIUKIIA KIETKU. [IporpaMMupyemast KieTouHasi ruoesb — arnornTo3s.

Knerounoe sapo, XpoMocombl, (yHKIIMOHANbHAs TeHOMUKA. Mexanuzmsl npoaugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — 6uoungopmamuieckue mooenu
DYHKYUOHUPOBAHUS KTEMKUL.

JdeMoHcTpanuu

Tabmuie! U cxembl: «OKHU3HEHHBIN UK KIETKI», «MuTo3y», «CTpoeHrne XxpoMocomy, «Permmkanus
JIHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: « MUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopHasi pa6ora «/3yueHre XxpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax.

JlabopaTopnas padora «HabmiofgeHnne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOTpernaparax).

Tema 9. CTtpoenune u pyHKIMU OPraHu3mMoB



buonornyeckoe paznooOpasue opraHuzmMoB. OHOKIETOYHBIC, KOJOHUAIbHBIE, MHOTOKJIETOYHBIC
OpraHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3HEASATEILHOCTH OJHOKIETOYHBIX OpraHM3MOB. bakrepuu, apxew,
OJTHOKJICTOYHBIE I'PUOBI, OHOKJIETOYHBIE BOJOPOCIIH, APYTHe NPOTUCTHI. KoOHNaNbHBIE OpPraHU3MBl.

B3anMOCBs3p 4acTeil MHOIOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl M CHCTEMBI OPIaHOB.
Opranusm Kak exuHoe Lenoe. 'omeocras.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAs, MPOBOAALIAS,
OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpoeHUs, (PYHKIMI W pacHoiOKEHUs TKaHEH B oOpraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4YEJIOBEKA. THIBI KMBOTHBIX TKAHEH: OSIHTENWAIbHAsA, COCAVMHUTEIIbHA,
MbIIeyHasi, HepBHasi. OCOOCHHOCTH CTPOCHHS, (PYHKIMA M PACHIOJIOKEHHUS TKaHEH B OpraHax XUBOTHBIX
U YEJIOBEKa.

Opranbl. BereraruBHble M TeHepaTHUBHbIE OpraHbl pacTeHuil. OpraHbl M CHCTEMBl OpPraHOB
JKUBOTHBIX U 4enoBeKa. OyHKIIMU OPraHOB U CUCTEM OPI'aHOB.

Omnopa Tena opranu3moB. Kapxac pactenuit. CkeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbI!l 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEMHEHUSI KOCTEH.

JIBukeHre OpraHu3MoB. JIBWJKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIHOE, KT'yTHKOBOE,
pecHu4HOE. J[BHKEHHE MHOTOKJIETOYHBIX PACTEHUM: TPOIHU3MBbI U HACTHM. /[BHIKEHHME MHOTIOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pediuexc. CkeneTHble MBIIIIBI U UX paboTa.

[Intanne oprann3moB. IloryionieHue BOJBI, YIIEKHCIOTO Ta3a M MHHEPAIbHBIX BEIIECTB
pacteHussmu. [IluTtaHue XKUBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPHKIETOYHOE nuieBapeHue. [Iuranue
ITIO3BOHOYHBIX KMBOTHBIX. OTHenabl MUIIEBAPUTENBHOTO TpakTa. lluimeBapuTenbHbIE — KENE3Bl.
[InmeBapuTenpHas cuCTEMa YEIOBEKA.

Jpixanue opraHu3MoB. Jlpixanue pacreHuid. [[pixanme >xuBOTHBIX. [luddys3us razoB uepes
MOBEPXHOCTh KiIeTKU. KoxxHoe nprxanue. JprxarenbHas moBepxXHOCTh. JKabepHoe U JIETOYHOE JbIXaHUe.
JIpIXaHWe TO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIIOIUOHHOE YCIOKHEHHE CTPOCHHUS JIETKHX
[M0O3BOHOYHBIX >KMBOTHBIX. [[pIXaTenbpHasi cUCTEMa 4esloBeKa. MexXaHW3M BEHTWISLHU JETKUX y NTULl U
MIekonuTamux. Perynsnus apixanud. JlpixareabHble 00bEMBIL

TpaHcnopT BEMIECTB Y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHUil. TpaHCmopT BEHIECTB y
XKUBOTHBIX. KpoBeHoCHast cuctema u €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX JKUBOTHBIX WU
yenoBeka. Cepjie, KPOBEHOCHBIE COCYIAbl W KpoBb. Kpyrm KpoBooOparieHus. DBOIIOIMOHHBIC
YCIIO)KHEHHSI CTPOEHHUSI KPOBEHOCHOM CHCTEMbl IIO3BOHOYHBIX KHUBOTHBIX. Pabora cepama u eé
peryJsnus.

Brinenenue y opranusmoB. Beigenenue y pacrenuil. Boinenenue y UBOTHBIX. COKpaTUTEIIbHBIE
Bakyosd. Opransl BelaenaeHus. OunbTpanus, cekperus 1 00paTHOE BcachIBaHUE KaK MEXaHU3Mbl pabOThI
OpraHoB BblAeNieHHs. CBs3b MOJOCTH Te€la ¢ KPOBEHOCHOM W BBIICIMUTENIBHONW cUcTeMaMU. Bolaenenue y
MMO3BOHOYHBIX KUBOTHBIX U yesoBeka. [louku. Ctpoenue u pyHkumonuponanue Heppona. ObpazoBaHue
MOYH Yy YEJIOBEKa.

3ammra y OpraHu3MOB. 3alUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W LUCTHI
MpOoCTeNIINX. 3aluTa y MHOTOKJIETOUHbIX pacTteHui. KyTtukyna. CpencTBa MacCUBHOM M XUMHUYECKON
3a1uThl. ODUTOHLIMIBL.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M MX NpOM3BOJHBIE. 3aliUuTa OpraHu3Ma OT
6one3neil. UMMyHHast cuctema yenoBeka. KieTouHbI U TyMOpaibHBIH HUMMYHHUTET. BpoxAE€HHBIN U
npuOOpeTEéHHBIN creunpuyecknii UMMyHUTET. Teopusi KiIOHaNbHO-cenekTuBHOro ummyHutera (I1.
Opnux, ®. M. bepuer, C. Tonerasa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib BpoxIEHHOTO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

PasgpakuMoCTh M pErymsius y OpraHu3MoB. Pa3gpakxuMMoCTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npaxuMocCTh U peryJisinys y pacTeHuil. POCTOBbBIE BellleCcTBa U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas peryisius y XKMBOTHbIX. HepBHas cucrema W €€ OTHENbI.
OBOJIOIIMOHHOE YCIIOKHEHUE CTPOCHMSI HEPBHOM CHCTEMBI y JKUBOTHBIX. OTIENBI TOJIOBHOTO MO3Ta
MI03BOHOYHBIX KUBOTHBIX. Pedrexc u pedaexropnas ayra. bezycioBHble U yCIOBHBIE pe(IeKChI.

I'yMopanbHas perymnsuus U 3HIOKPUHHAs CUCTEMA XXMBOTHBIX M 4esloBeka. JKenes3bl SHJOKpUHHON
CUCTEMBI M HX TOpPMOHBI. JleliCTBME TOPMOHOB. B3aMMOCBS3b HEPBHOM M JHIOKPUHHOW CHCTEM.
l'unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu



IToprper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OJHOKIETOUHBIE BOAOPOCINY, « MHOTOKIETOYHBIE BOIOPOCTI», «bakrepuny,
«IIpocreiiuey», «Opranbl IBETKOBBIX pacTeHUi», «CHCTEMbl OPraHOB IO3BOHOYHBIX >KHBOTHBIXY,
«BHyTpeHHee cTpoeHne HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHue cTedus,
«CTpoeHue JIMCTOBOW IIAaCTUHKM», «TKaHM >KMBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas
cucremay, «KpoBeHocHass cucrema», «J/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mpleynas cucteMay, «BoigenurenbHas cuctemay, « HIOKPUHHAA cucTeMa», «CTPOEGHHUE MBIIIIIBDY,
«mmyHnuter», «KumeunonosoctHele», «CxemMa mnOHUTaHUsS pacTeHuid», «KpoBEHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IulaHapun», «BHyTpeHHee CcTpoeHue
noxzaesoro uepBsi», «HepBHast cucrema poio», «HepBHas cucrema narymku», «HepBHast cucrema
npecMmbIkaomuxcs», «HepBHas cucrema nrumy, «HepBHas cucrema wmiekonutaroumx», «HepBhas
cucTtema yesoBekay, «Peduekcy.

O6opynoBaHMe: CBETOBOM  MHKPOCKOIN, MHKpOIpEnaparbl  OAHOKJIETOYHBIX OpPraHU3MOB,
MUKpOTpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKUBBIE
9K3EMIUISIpbl KOMHATHBIX PpAacTeHWH, repOapuu pacTeHUH pa3HbIX OTAEIOB, BIIAXKHBIE IpPENapaThl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJIJIEKIUH OECIIO3BOHOUYHBIX JKMUBOTHBIX, CKEJET YEeJIOBEKa,
o0opynoBaHue JUIsl JEMOHCTPAllMK IOYBEHHOI'O M BO3AYLUIHOIO NHUTAHUSA PACTEHHH, pacIierieHUs
Kpaxmaja M OenkoB Moj JeicTBueM (EepMEHTOB, OOOpyJIOBaHHME MJis JEMOHCTPALMH OIBITOB IIO
M3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHW3Ma JbIXaTeJIbHBIX JBWKEHUMN, MOJEIN T'OJOBHOTO
MO3ra Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas pa6ora «l3ydyeHne TkaHel pacTCHUIN.

JladopaTopHas padora «l3ydeHune TKaHel KUBOTHBIX).

JladopaTopHas pa6ora «l3ydyeHre opranoB IBETKOBOTO PACTCHUS.

Tema 10. PasMHOXkeHNEe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPraHW3MOB: Oecroyioe (BKJIIOYAs BETeTaTUBHOE) M TIOJIOBOE. Buibl
0€ecIoIoro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJISILHMS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pa3zmuoxkeHue. IlonoBbie kineTkw, win ramerel. Meino3. Cragun meinosa. [loBenenue
xpomocoM B Meito3e. Kpoccunrosep. buonornueckuii cMbIC MeH03a M TIOJIOBOTO Tipoiiecca. Meno3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pazputue. ['amerorene3 y >KMBOTHBIX. [losnoBwie jxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CniepmaroreHes u ooreHes. CTpOeHHE MOJOBBIX KIETOK.

OmnogoTBOpeHre 1 3MOpPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHM3MOB (OHTOreHe3). OMOpHUONOrus — HayKa O pa3BUTUU
opranu3mMoB. Mopgoeene3 — o0Ha u3 enaeuvix npobaem smopuonocuu. Konyenyus mopghozernos u mooenu
mopgpoeerneza. Ctanuu SMOpHUOTEHE3a )KMBOTHBIX (Ha IpUMepe JIArymKH). Jpobnenue. Tumsl npobiaeHus.
Jlemepmunuposanunoe u HedepmuHuposawnoe Opoobaenue. bnacmyna, munvi O6nacmyn. OcoOEHHOCTH
OpoOJIeHUST MJICKOMUTAIOIMIKX. 3apOJIbIIIeBble JIMCTKU (racTpylisius). 3aKkjiajJjka OpraHoB U TKaHEH u3
3apOJIBIIIEBBIX JIUCTKOB. B3anMmHOe BIMsSHME dYacTell pa3BHUBAIOIErocs 3apoibliia (dMOpHOHAIbHAS
WHIYKIOMS). 3aKiajika IJlaHa CTPOEHHUS >KMBOTHOTO KakK pe3ysbTaT MEpapXUUeCKUX B3aUMOICHCTBHIA
reHoB. Brnusinue Ha SMOpHOHAIbEHOE pa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u passurue xuBoTHBIX. [locTomOpuoHanbHbll nepuoa. Ilpsimoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ meramopo3om y 6ecrio3BOHOUYHBIX U MO3BOHOYHBIX JKMBOTHBIX. buonornyeckoe 3HadyeHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHUA, UX PACIPOCTPAHEHHE B Hpupoze. Tumbl pocra KUBOTHBIX. PaKTOPbI
PETYISIIIMN POCTa KUBOTHBIX M 4YenoBeka. CTaauu MOCTAIMOPHUOHANBHOTO PA3BUTHS Y JKUBOTHBIX H
yenoBeka. [lepuosipl oHTOreHe3a uenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasMmHOXXeHMe M pa3BuTHEe pacTteHuil. ['amerodur u crnopopur. Meiio3 B KU3HEHHOM LIUKIE
pacrenuil. OOpa3oBaHue crop B mpouecce Meio3a. ['amerorenes y pactenuil. OIUio0TBOpeHHE U
pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [/[BOMHOE OIUIOIOTBOPEHUE Y LIBETKOBBIX pacTeHnil. OOpa3oBaHue
U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryasiiuyi OHTOI€HE3a Y PACTEHUM U dKUBOTHBIX.

JdeMoHcTpanuu

[Moptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuier u  cxembl: «BereraTuBHOE pasMHOXKEHHE», «THIBI OECHONOT0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXeHHe »3BrieHsl», «Pa3MHOXKeHUE TrUiIpby, «Melo3y,



«Xpomocombl», «l'amerorenes», «CrpoeHue SHLEKIETKM M cliepMaTo3ouaa», «OCHOBHBIE CTauH
oHTOreHesa», «lIpsmoe m HenpsiMoe passutue», «PasBurhe MaliCcKoro xyka», «PasButue capaHum»,
«Pa3Butue narymku», «J/IBoilHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHil», «CTpoeHue ceMsiH
OJIHOJOJIBHBIX U JIBYZOJIBHBIX PAaCTCHUI», «KU3HEHHBIM LIMKI MOPCKOM KalyCTbD», «’KM3HEHHBIN LUK
MXa», «KM3HEHHBI UK NATOPOTHUKA», <« KU3HEHHBINA LUK COCHBD».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPEIapaThl SHIEKIETOK U CIIEPMATO30MI0B, MOJIENb
«LluKI pasBUTHS JIATYILIKW.

JlabopaTopHas pa6ora «/I3yueHune cTpoeHUs OJOBBIX KIETOK HAa TOTOBBIX MUKpOIIpenapaTax.

IIpakTnueckas padora «BplsiBIeHHME NPU3HAKOB CXOJACTBA 3apOJbIIEH  MO3BOHOYHBIX
KUBOTHBIX).

JladopaTopHas padora «CTpoeHHe OPraHOB Pa3MHOMXEHHUS BBICIITUX PACTCHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wcropusi craHoBiIeHUsSI U Pa3BUTHsS M€HETUKH Kak Hayku. PabGotel I'. Mengens, I'. ne ®@pusa, T.
Moprana. Ponb oTteuecTBeHHBIX Y4y€HBIX B pa3Butuu reHetuku. Paborer H. K. Koasmosa, H. U.
BasuiioBa, A. H. benozepckoro, I'. /I. Kapneuenko, 0. A. ®umunuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHbBIE T'€HETHMUYECKHUE TOHATUS U CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlJI€NIbHbIE TEHBI,
albTepHATUBHbBIC PU3HAKN, TOMMHAHTHBIA U PELECCUBHBIN NMPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTAs
JMUHUS, TUOpUIbl, TeHOTUN, ¢eHoTun. OCHOBHBIE METOJbl T'E€HETUKH: THOPUIOIOTUUECKHM,
LIATOJIOTUYECKHAN, MOJIEKYJIIPHO-TEHETHYECKU.

JdemMoHcTpauuu

[optpersr: I. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 1O0. A. ®unumnuenko, H. B. TumodeeB-PecoBckmii.

Tabmuis! u cxeMbl: « MeTobl TeHETUKIY, «CXEMBI CKpEIIBaHUSI.

JladopaTopHas pa6ora «/Ipo3oduina Kkak 00BEKT TEHETHIECKUX MCCIICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. I[lepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3usi THOPHIOB
nepporo mnokosieHus. [IpaBuno noMuHMpoBaHusA. BTopol 3akoH MeHnens — 3aKOH pacIleIuICHHs
npu3HakoB. LluTonoruyeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. ['unore3a 4MCTOTh raMerT.

AHanusupyroniee ckpemuBanue. IIpomexyTouHblii XapakTep HacieaoBaHusd. Pacuierienue
MIPU3HAKOB IIPU HETMIOJHOM JTOMHUHHUPOBAHUMU.

JlurnOpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO HAacJIeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruieHHoe HacienoBanue npusHakoB. Paborel T. Moprana. CrensieHHOe HaclieIoBaHHUE T'€HOB,
HapyLIEHHUE CLEIUICHNS MEXKly TeHaMH. XPOMOCOMHas TEOPHUS HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBI MEXaHU3M OIPEAEIECHUs 110Ja. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHsIil U reTeporameTHeld noj. ['eHeTnueckast CTpyKTypa MojioBbIX xpomocoM. HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX C IIOJIOM.

l'enotun kak 1uenoctHas cucrema. llnedoTponusi — MHOXECTBEHHOE JCHCTBUE TI'€HA.
MHOXeCTBEHHBIN aienu3M. B3aumopeiicTBue HeauleNbHBIX T'e€HOB. KOMILIEMEHTApHOCTh. DNHCTAa3.
[Tonmumepus.

I'eHeTHuecKuil KOHTPOJIb PA3BUTUS PACTEHUH, )KMBOTHBIX U YEJIOBEKA, a TaKXKe (PU3MOIOrHYecKux
IPOLIECCOB, IOBEACHHUS M KOTHUTHUBHBIX (yHKUMH. ['eHeTMueckue MeXaHHU3Mbl CHMOHOreHe3a,
MEXaHU3MBbl B3aUMOJIEHCTBUS «XO35MH — MapasuT» U «XO35UH — MUKpOOHMOM». ['eHeTnuecknue acteKTbl
KOHTPOJISL M U3MEHEHMsI HaclIeZICTBEHHONW MH(POPMAIIH B TOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuuel u cxembl: «IlepBblii U BTOpoM 3akoHbl Mennens», «Tperuit 3akoH MeHaens»,
«AHamusupymooliee ckpemuBanue», «HemonHoe noMuHMpoBaHME», «CIEIUIEHHOE HACIEI0BaHUE
NpU3HAKOB y aApo3opuiby, «['eHermka mnonay, «Kapumotun uyenoseka», «Kapuotum apozopuiisny,
«Kapnotun nrunen», «MHOKECTBEHHBIN aluienu3M», «B3anmoaeiictBre reHosy.

OOGopynoBaHue: Mojenb s JAEMOHCTPALMM 3aKOHOB €AMHOO0Opasusi THOpPUIOB IEPBOIO
IIOKOJICHUS M pAacCIUEIUICHUs [PU3HAKOB, MOJENb JUIl JEMOHCTpAlMM 3aKOHA HE3aBUCUMOIO
HACJIEAOBAHUA IIPU3HAKOB, MOJEIb Ui JEMOHCTPALMM CLEIJICHHOTO HAaCIEAOBAHUSA IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpo3opunay.

IIpakTuuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIUBAHUS Y IPO30(DHIIBD.



IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEITUBAHUS Y JPO30(UITBDY.

Tema 13. 3aKoHOMepPHOCTH N3MEHYNBOCTH

B3aumoneiictBue reHoruna u cpeabl npu GopmupoBanuu (eHoTura. VI3MEeHUYNBOCTh MPU3HAKOB.
KauectBeHHbIE ¥  KOJIMYECTBEHHbIE MpPHU3HAKK. BuUIbl HM3MEHYMBOCTH: HEHACJIECACTBEHHAs U
HaCJIEICTBEHHAsI.

MoudukanuonHas W3MEHYMBOCTh. Poib cpeasl B (OPMHPOBAHMM — MOJU(PHKAIIMOHHON
n3MeHunBoctd. Hopma peakumm npusHaka. BapuanuoHHbI psni u  BapuanuoHHas kpuas (B.
Noranncen). CoiicTBa MOAN(PUKAIIMOHHON U3MEHUYUBOCTH.

l'enotunuueckass  uW3MeHYUBOCTh.  CBOMCTBA  T'C€HOTUIMYECKOW  HM3MEHUYMBOCTH.  Buapl
TEHOTHUITUYECKON M3MEHUYMBOCTU: KOMOWHATUBHAS, MyTAIIHOHHAS.

KoMOuHatuBHasT W3MEHYMBOCTh. MeiH03 ¥ TIOJIOBOM TpOIlECC — OCHOBAa KOMOWHATHBHOU
U3MEHUMBOCTH. Ponb KOMOMHATHMBHOM HM3MEHUMBOCTH B CO3/IaHUM TE€HETUYECKOro pa3HooOpas3usi B
npeenax oJHOro BUA.

MyTarmonHasi U3MEHYUBOCTh. BUIbI MyTalMii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIC. CTIOHTaHHBIE U
WHIYIIUPOBaHHBIE MyTallMu. SlnepHble W HHUTOIDIa3MaThdeckue myTaruu. CoMaTHYeCKHWe U TOJIOBHIE
MyTanuu. [IpUuvMHBI BO3HUKHOBEHMsSI MyTanuid. MyTareHbl W WX BJIUSHHE HA OpPraHU3MBL
3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoliecca. 3aKOH T'OMOJIOTMUECKHX PSJI0B B  HACIEACTBEHHOMN
n3menunBocty (H.U. BaBunoB). BHesinepHast ©'3MEHUMBOCTh M HACIIEICTBEHHOCTb.

Onucenemuka U dNUSEHOMUKA, PpOIb INULEHEMUYEeCKUX (Hakmopoe 6 HACLe008aHuu U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Noranncen, H. U. BaBuios.

Tabmuupt w  cxembl: «Buabpl  w3MeHunBOoCcTHY», «MoauduKanMOHHAs  WU3MEHUYHUBOCTHY,
«KomOMHaTUBHASsT W3MEHYHBOCTHY, «Meito3», «OmnomorBopenue», «l'eHeTndeckue 3a00JIeBaHUS
yenoBeka», « Buapl MmyTarmin.

OOGopynoBaH#ue: )KUBBIC U TepOapHbIE SK3EMIUIAPhl KOMHATHBIX pacTeHHUH, pUcyHKH ((oTorpadun)
YKUBOTHBIX C Pa3JIUYHBIMHA BUJIAMH U3MEHYUBOCTH.

JladopaTopHas padora «lccremoBaHue 3aKOHOMEPHOCTEH MOIU(MUKAITMOHHOW HW3MEHYHBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia M BApUALIMOHHOW KPUBOI.

IIpakTHyeckasi padora «MyTanuu y 1po30¢uiasl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun denoBexka. MexayHapoaHasi mporpaMMa HCCIIEIOBaHUS T€HOMa 4YesloBeKa. MeTombl
M3Y4YeHHs] TEHETUKH 4YeJIOBEKAa: IeHEeallorMYecKui, OJIM3HELOBBIM, ITUTOreHETUYECKUH, MOMYIISILIHOHHO-
CTATUCTUYECKUI, MOJIEKYJSIpHO-TeHeTnYecKuil. COBpEMEHHOE OIpeAeIEHHE TeHOTUIIA: MOJHOI€HOMHOE
CEKBEHUPOBAHUE, T'€HOTUNHPOBaHHWE, B TOM uMcie ¢ nomombto [II[P-ananu3za. HacnencrBeHHble
3a0onieBaHus 4YelloBeKa. ['eHHble W XpOMOCOMHbIE OO0JIe3HM uenoBeka. boje3Hum ¢ HacieICcTBEHHOM
MPEAPACIIONOKEHHOCTRIO. 3HAUYEHHE MEAMIMHCKOM T'€HEeTUKM B MPENOTBPALLECHUNA U JICUYCHUU
TreHeTUYECKUX 3a00JeBaHul YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYIbTHpoBaHUE. CTBOJIOBBIE KIETKH.
[ToHsiTHE «TE€HETUYECKOro TIpy3a». DTUYECKUE AaCMEKThl HCCIEAOBaHUNA B 00JacTH peIaKTUPOBaHUS
F€HOMAa U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (akTOpbl TOBBIIIEHHON YYBCTBUTEIHHOCTH UeJIOBeKa K (QU3MUYECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpY’Karollell cpeibl. ['eHeTnueckas MpeapacrnoiioKeHHOCTh YeJIOBeKa K
MaTOJIOTUSIM.

JdeMoHcTpanun

Tabmuet u  cxembl: «Kapuotun uyenoBeka», «MeTonbl HU3y4eHUS TEHETHKH YeIOBEKay,
«"eneTnueckue 3a00I€BaHUS YETTOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATINU3 POJIOCIOBHO.

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTukanus M celekius. 3apokIeHue celeKIuu 1 nomectukanuu. Yuenue H. Y. BaBunosa o
[leHTpax MPOUCXOKIEHUSI U MHOT000pasusi KyJIbTYpPHBIX pacTeHuil. Poib cenekiuu B CO3aHUU COPTOB
pacTeHui ¥ nopoA KUBOTHBIX. COpT, MOpoja, TaMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHOM
n3menunBoct H. M. BaBuiosa, ero 3HaueHue AJis CENEKIIMOHHOM pabOTHI.

MeTtoabl ceneKiMoHHONW paboThl. cKycCTBEHHBIN OTOOp: MacCOBBIN UM WHAMBHUIYalbHBIN. DTarbl
KOMOMHAIIMOHHOW cenekiuu. McnplTaHue mnpow3BoAuTENe MO MOTOMCTBY. OTOOp MO TEHOTHIY C
MTOMOIIBI0 OIIEHKH (PeHOTHUIA ITOTOMCTBA U OTOOP 1O T€HOTUMY ¢ ToMoIbio ananuza JITHK.



HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEeKIMOHHOW paboThl. PaguanvoHHBIA M XUMHUYECKUN
MyTareHe3 Kak HCTOYHUK MYyTalMi y KyJbTypHBIX (opM oOpranu3MoB. lcrmonbp3oBaHHE T'€HOMHOTO
penakTupoBaHuss U MeToJ0B pexkomMOuMHaHTHBIX JIHK nns momydenust mcxogHoro marepuana s
CEJIEKIIUH.

[lonyuyenune mnonumionnoB. BHyTpuBuaoBas rubpuansanusi. BIM3KOpOACTBEHHOE CKpELIMBaHHUE,
win uHOpuauHr. HeponcTBeHHOe CKpelMBaHWE, WM ayTOpUIMHT. [eTepo3uc W ero NpPHYMHBL
Hcnonp3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpunusamus. [Ipeomonenue OGecroaus
MEXBUJOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIIMN PACTEHUN U )KUBOTHBIX. «3€1EHAS peBONIOYULY.

CoxpaHeHHe U U3yUeHHE N'€eHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHM U UX AUKUX POIUYEH IS
CO3/1aHHS HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SANWCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
ynpaenenue 2eHemu4ecKuMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbICIIOBbIX HCUBOMHBIX 6 YEJIAX
VAYUUEHUS CYWecmeyIowux U cO30aHUs HOBbIX NOPOO, JUHUL U KPOCCOB, 8 MOM YUcie ¢ NPUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEO08AHUL, NEPEO0BbIX U0l U NePCNEKMUBHBIX MEXHOTIO2UI.

JdeMoHcTpauuu

[Toprpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykesnenko, b. JI
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! u cxeMbl: «L{eHTpbl MIPOUCX0XKIEHUS U MHOT000pa3us KyJlIbTYPHBIX PacTeHMID», «3aKoH
TOMOJIOTMUECKUX PSIIOB B HACJIEACTBEHHOM wH3MeHUMBOCTH», «MeTonpl cenekuun», «OTaanéHHas
rudpuanzanusy, «MyrareHes».

JlabopaTopHass pabora «l3yyeHue cCOpPTOB KyJIbTYPHBIX pACTEHMH U TMOPOA JAOMAIIHUX
KUBOTHBIX).

JlabopaTopHas pa6ora «l3ydueHre METOIOB CENEKITUN PaCTCHUI.

IIpakTHyeckas padora «IIpuBuBKa pacTeHUI».

IKkekypeust «OCHOBHBIE METOABI U JOCTHUIKEHMSI CEJIEKIIMM pPAacTeHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIHUIO, INIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIN YYacTOK, B TEIJIMUHOE XO3SICTBO,
B JIaOOPaTOPHIO arpOYHUBEPCUTETA WIIM HAYIHOTO IIEHTPA)».

Tema 16. buorexHoJ10rusi U CHHTeTHYeCKasi 0HMOJIOT U

OObeKThl, HCIONb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYJbTYPBI,
MUKpPOOPTaHU3MbI, MX XapaKTepUCTUKA. TpaauiioHHas OMOTEXHOJOTHs: XjeOoreueHue, MOIydeHHe
KHCJIOMOJIOYHBIX MPOJYKTOB, BHUHOJIEJHE. Muxkpo6uonorunyeckuit CUHTE3. OObeKThI

MUKpOOHOIIOrHuecKkux TexHonaoruit. [lpouszBoacTBo 6enka, aMUHOKHCIOT U BUTAMHUHOB.

Co3naHne TEXHOJOTMA M WHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHHS U KOHCTPYUPOBAHMS
F€HOMOB C LIEJII0 TOJyYEHHUs] OPraHU3MOB M MX KOMIIOHEHTOB, COJEpXkAIIMX HE BCTPEYAIOUIUECs B
pHUpoie OMOCUHTETUYECKUE Ty TH.

Knerounas nnxenepus. MeToibl KyJIbTypbl KJIETOK U TKaHEH pacTeHUN U KUBOTHBIX. KprobaHku.
Comarnueckas ruOpuanM3alMs U coMaTU4eckuil smOpuorenes. Vcmnoiabp3oBaHue ramionioB B CEIEKIUU
pacteHuid. [lonyuenue moHoKnIOHANbHBLIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIIIOAOTBOpeHUE. PEKOHCTPYKIMS AWLIEKIETOK U KIIOHUPOBAHHE
KUBOTHBIX. MeTOoJ TpaHCIUIAaHTAMH SACp KIETOK. [exHono2uu 0300pO6IeHUs], KVIbMUBUPOSAHUS U
MUKPOKIIOHATIbHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHAasi M TEHHas WHXKeHepusa. VICKyCCTBEHHBI CHUHTE3 IeHa M KOHCTPYHpPOBaHUE
pexombunantueix JIHK. Cozdanue mpanceennvix opeanuzmos. JlocTKeHUsT W TEPCIEKTHUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPUU. DKOJIOTHYECKHUE U AITHUECKUE TPOOIeMbl T€HHON MH)KEHEPUH.

Menmununckue OuotexHosnorud. IloctreHomHas nmdpoBas Memunuua. [II[P-guarsocruka.
MeTaboIOMHBINM aHaNW3, TEHOLIGHTPUUYECKUN aHanu3 MPOTEeOMa 4YeJOBeKa JUIS OLEHKU COCTOSHHUS €ro
310poBbs. lcmonp3oBaHME CTBONIOBBIX KIETOK. TapreTHas Tepamusi paka. 3D-Ouommxenepust s
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEIHUIIMHCKMX TEXHOJOTHH, CO3JaHHs KOMIUIEKCHBIX TKaHeH
COUETAaHHEM TEXHOJIOTUH TpEXMEPHOTO OuWonmpuHTUHra © ckaddonauHra [Uisi peuieHus 3aaad
MIEPCOHAIIM3UPOBAHHON MEIUIIUHBI.

Coznmanne BEKTOPHBIX BaKIWMH C IENbl0 oOOecreueHuss KOMOWHUPOBAHHOM 3aIllWTHl  OT
Bo3Oyautener OPBU, ycTtaHoBieHue MOJEKYISPHBIX MeXaHu3MOB (yHkuuoHupoBanus PHK-
COJIEpIKaIINX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMAacHbBIE 3a00JI€BAHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmuier u cxemsl: «lcnonb30BaHHE MUKPOOPTaHU3MOB B IMPOMBIILICHHOM IPOU3BOJCTBEY,
«Knerounas unxxenepus», «I'eHHast UHKEHEPUS.



JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IpakTnuyeckas padora «I[loydeHrne MOIOYHOKUCIIBIX MTPOTYKTOBY.

IOkckypeusi «bUOTEXHONOTMS — BaKHEHIIas MPOU3BOJUTENbHAS CHIIA COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xkaenne u pasBuTHE IBOJIOLMOHHBIX NIPeACTABJICHUH B 0M0JI0THHI

OpomtonmonHas teopust Y. JlapBuna. Ilpennoceuiku BO3HMKHOBEHMsI JAapBuUHU3MA. JKu3Hbp U
Hay4Has aedaresabHocTh Y. /lapBuHa.

JBuoxkyie cuibl 3BosonMyd BUAoB 1o Y. JlapBuHy (BbICOKAasi MHTEHCHUBHOCTh Pa3MHOXKEHUS
OpraHM3MOB, HAacCJIEJICTBEHHAasT HM3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoi Tteopun sBomouuu (CTD). HeitpanbHas Teopusi 3BOIIOIMH.
CoBpemMeHHasi HBOJIIOLMOHHAS OHOJOrMs. 3HAYEHHE OHBOJIOLMOHHOM Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanuu

[Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. lapsun, C.
C. YerBepuxkos, 1. U. llImansraysen, Jx. Xonnein, /. K. benses.

Tabmumsr 1 cxembl: «Cucrema xuBoil mpupoasl (no K. Jlunuerw)y, «JlecTHUIA KUBBIX CyIIECTB
(o Jlamapky)», «Mexanusm ¢popMUpOBaHUs NPUCIIOCOOIEHUN Y paCTeHUI U KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyta myrtemectsusi U. Jlapsuna», «Haxoaku Y. apsuna», «®Dopmbl 60prOBI 3a
cymectBoBanue», «llopoasl romybeit», «MnHoroobpazue KyJabTypHbIX (opMm KamycTb», «Ilopossl
JIOMalTHUX XKUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BUIO0B (1o Y. JlapBuny)», «Cxema cOOTHOILIEHUS
JBUKYIIUX CHJT SBOJTIOLMIY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOW TEOPUH IBOJTIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHS U €€ pe3yabTaThbl

[Momynsust kak osiaeMeHTapHas eauHuna HBoiouud. CoBpeMEHHbIE METOIbl  OICHKH
FeHETUYECKOTO pa3Hoo0pa3usi U CTPYKTypbl mnomyisiuuil. M3meHeHue reHodoHIa MOMYNALUU Kak
AJIEeMEHTapPHOE IBOIOIMOHHOE SBJICHUE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (HaKTOPHI (IBMIKYIIME CHIIBI) 3BOIIOIMK. MyTanroHHbIH mipotiecc. KomOnnatuBHas
M3MEHYUBOCTh. Jpeli reHoB — ciaydaliHbie HeHaINpaBJICHHBIC H3MEHEHHSI YacTOT ajlieieh B TMOIMYJISIIIHIX.
Oddexr ocHoBatens. Dhgexm Oymuviiounoco eopaviwika. CHudiceHue 2eHemu4ecKkoco pasHooopasusi:
npuuunsl u creocmeus. Ilposenenue s¢gpghexma Opetigha cenos 6 OOILUWUX U MATBIX NONYIAYUSX.
Murpanuu.  W3omstiust  momynsiumii:  reorpaduueckas  (MpOCTpaHCTBEHHas),  Ouoyioruyeckas
(penpoayKTHBHAS).

EctectBennsiii orO0p — HampaBistomuii (axkrop sBomonuu. DopMbl ecTECTBEHHOro 0TOOpA:
JBIDKYIIUN, CTaOWUIN3UPYIONINH, paspbiBatomuii (qu3pynTuBHbIN). [logoBoit oTO0p. Bo3HukHOBEHHE M
ABOJIIOLIMS COI[UAIBHOTO MOBECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJdbTaT  MUKPOIBOMIONMH.  BO3HUKHOBEHHE
npucrnocoOieHnii 'y opranu3smoB. Apomopdosbl W uaumoanantaiuu. [lpumepsl mpucnocoOneHui y
OpPraHU3MOB: Mopdororudeckue, dbuznonorunyeckue, OMOXMMUYECKUE, MOBE/ICHYECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xpurepuu u ctpykrypa. BunooOpa3oBanue kak pe3ysibTaT MUKpO3BoOonuu. V3omsmus —
KioueBoil  paktop BumooOpazoBanus. Ilyth U cmocoObl  BuAOOOpa3oBaHUsS:  AJLIONATPHUECKOE
(reorpaduyeckoe),  cuMmaTpuyeckoe  (3KOJIOrMYECKOEe),  «MTHOBEHHOE»  (TOJMIUIOMAM3ALUS,
ruOpuau3anys). JaurenbHOCTh SBOIIOIMOHHBIX MPOIIECCOB.

MexaHu3Mbl (HOpMUPOBaHUS OHOJIOTHYECKOTO pa3HOOOpa3Hsl.

Posib 3BOMIOIIMOHHON OMOJIOTHN B pa3pabOTKe HaydHBIX METOJIOB COXpaHEHUs OHopazHOOOpa3usl.
MHUKpPO3BOTIONHS U KOIBOJIOLUS MAPAa3UTOB U MX X03s5€B. MexaHn3Mbl (pOpMUPOBAHMS yCTOMUYUBOCTH K
aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

TaGnuue! 1 cxembl: «MyTallMOHHAs U3MEHYMBOCTBY, «IlomysaiMoHHas CTpyKTypa Buga», «Cxema
NposiBJICHUsI 3akoHa Xapau—BaitnOepray, «/IBmKyline CHibl 3BONIOLUNY, «IKOJIOTHYECKAS H3OJIALUSL
MOTYJIALMI CeBaHCKOM (opemnm», «I'eorpaduyeckast M30AMMS TUCTBEHHHUIIBI CHOMPCKOM U JTMCTBEHHHIIBI



naypckoi», «llomynsiiMOHHBIE BOJIHBI YHCJICHHOCTM XWIIHUKOB M XKepTB», «(Cxema nedcTBUs
€CTECTBEHHOro 0TOO0pa», «®Dopmbl OOpbObI 3a cyliecTBOBaHHE», «MHAyCTpUANbHBIA MeEIaHU3M,
«Kusble uckonaembie», «I[IoKpoBUTEIBCTBEHHAs OKpacKka >KUBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX», «Du3nonornveckue  amanrtamun», «l[lpucmocobieHHOCTH  OpraHu3MoB © e
OTHOCUTENBHOCTBY, «Kputepun Buna», «Bunpi-aBoitHukn», «CTpykTypa Bujia B npupoje», «CrocoObl
BUJ000pa3oBanusy, «leorpapuueckoe BHI00OpazoBaHHE TPEX BUIOB JIAHJBIIICH», «IKOJIOTHYECKOE
BHU1000pa30BaHue BUIOB CUHUID, «llomummonasl pacrenuit», «KamycTHO-peneunblii rudpum.

Ob6opynoBanue: repoapry pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Uydesa ITHI] U 3Bepeil ¢ mpruMepaMu
Pa3IUYHBIX MPUCTOCOOICHHM, Yydena NTHUIl U 3Beped pa3HBIX BHUIOB, repOapuy pacTeHUU OJIM3KUX
BUJIOB, 00pa30BaBIINXCS Pa3IMYHBIMU CITOCOOAMHU.

JladbopaTopHas padora «BrIsiBIeHHE U3BMEHYUBOCTH Y 0COOEH OJIHOTO BUJIA».

JladopaTopHas padora «IIpucrnocobienust OpraHu3MOB U UX OTHOCUTENIbHAS 1IEJIECO00PA3ZHOCTDY.

JlaGopaTopnas padora «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/ionusi M e€ pe3yJibTaThbl

Metoapl u3ydeHHus MakpodBomronuu. IlaneoHTonormueckue MeETOAbl W3YyUEHHUS DBOJIOLUH.
[Tepexoaubie GopMbI U (PUTOTEHETUUECKHE PSJIBI OPTaHU3MOB.

buoreorpaduueckue meroabl nzydenus sBostouuu. CpaBHeHue (uopbl U (payHbl MaTEpUKOB U
ocTpoBOB. broreorpapuueckue obmactu 3emian. Buabl-sHAEMUKHA U PEITUKTHI.

OMOpHOIOTMYECKHE UM CPaBHUTEIbHO-MOP(OJIOTMYECKHE METOJbl  M3YYEHHS  DBOJIOLUU.
['eneTndeckne MeXaHWU3MBl DJBOJIIOIMM OHTOT€HE3a M TOSBJICHHUS OSBOJIOIMOHHBIX  HOBIIECTB.
['omonornunpie W aHAJIOTWYHBIC OpraHbl. PyauMeHTapHBIE OpraHbl W aTaBU3MBL. MoOJEKyIsIpHO-
TeHETUYECKHEe, OMOXMMUYECKNE ¥ MaTEeMAaTUYECKUE METOJIbI U3yUCHHUsI IBOIOIMU. [ OMOJIOTUYHBIE TCHBI.
CoBpeMeHHbIE METOIbl TOCTPOCHHUS (PUITOTEHETUUECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTallUU U SBOJIIOIHS T€HOMOB.

OO6mwme 3akoHOMEpPHOCTH (TpaBmia) 3BOMONUU. [lpunyun cmenvr @yuxyui. HeobpatuMocTs
SBOJIIOLMU. AJTaNITUBHAS paguanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuupl u cxembl: «DUITOTCHETHUECKHUH PS IO, K APXEONTEPUKCY, «3BEPO3yObIe SIIEPhI»,
«Creronedanb», «Punnodute», «CemMeHHbIE TANOpOTHUKH», «buoreorpaduueckue 30HBI 3eminy,
«peiid xonTuHeHTOB», «PenmukThl», «HauyanbHble cTaguu SMOPHOHAIBHOTO PAa3BUTHS MO3BOHOUYHBIX
KUBOTHBIX», «I'OMOJIOTMYHBIE U aHAJIOTHUYHBIE OpraHbDy, «PyINMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE
HaOOpbl YellOBEKa M IIHUMIIaH3e», «[7aBHble HampaBieHHs 3BoOJOLNUNY, «OOlMEe 3aKOHOMEPHOCTU
3BOIOLAN.

O6opynoBaHue: KOJJIEKIUHU, repOapuu, MYJSDKA HMCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB M ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. [Ipoucxoxaenne U pa3BUTHE )KU3HU HA 3emule

Hayunble rumotes3sl MpOUMCXOXKACHUS XKU3HU Ha 3emie. AOuoreHe3 u maHcnepmus. JloHayuHble
MIPEJICTaBJICHUS O 3aPOKACHUU KU3HU (KpeannoHu3M). ['Unore3a mocTOSHHOTO caMO3apOKICHUS KU3HU
u e omposepkeHue omnbiTamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxokieHue >KU3HH U
acTpOOHOJIOTHS.

OcHoBHBIE JTanbl HeOpraHudeckoil osBoitonuu. [lmaHerapHas (reojoruveckasl) HBOJIOLUS.
XuMuyeckasi IBOMOLKA. AOUOTEHHBI CUHTE3 OpraHMYeCKHX BelecTB U3 HeopraHumdeckux. OmbiT C.
Mumnepa u I'. FOpu. OGpa3oBanue noaumepoB u3 MoHoMmepoB. KoanepBarnas runoresza A. M. OnapuHna,
rurnoresa nepBu4Horo OyiapoHa JIx. Xomnzeitna, renerndyeckas runore3a ['. Ménnepa. Pu6osumsl (T. Yek)
u runote3a «mupa PHK» V. 'un6epra. ®opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIETKH.

Ucropus 3emnu u Meroasl €€ nzyueHus. Vckomaemble opraHnyeckue ocTtaTku. ['eoxpoHosorus u
e€ Mmeroapl. OTHOCUTENbHAS U A0CONIOTHASI TEOXPOHONOTHA. ['eoXpoHOIOrnYecKkas mKaia: 30HbI, PbI,
MIEPUO/IbI, TOXHU.

HauanbHeie 3Tansl opranndeckoi 3Bosmonuu. [losBieHne u 3BOMIOLKS MEPBBIX KIETOK. DBOIIONUS
MeTtabonn3Ma. Bo3HukHOBeHUE MepBhIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHalloT
nepBbIxX Ha 3emite coobmecTB. CTpoMaTonuThl. [IpOKaproOThI 1 SyKapUOTHI.

[Ipoucxoxaenue dSykapuoT (cuMOHOreHe3). DBONIOIHMOHHOE TMPOUCXOXKACHHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HHKHOBEHHME OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.



OcHOBHBIE 3Tallbl SBONIONUH BBICIIMX pacTeHUd. OcHOBHBIE apoMopdo3bl pacTeHuidl. Bbixon
pactenuii Ha cymy. [losiBieHHe CIOpOBBIX pacTeHHM M 3aBoeBaHHWE UMHU Ccyld. CEMEHHBIE PAaCTEHMS.
IIpoucxoxaeHNe IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tambl ABOJIONHMH KXKUBOTHOTO Mupa. OCHOBHBIE apoMop(}o3bl KUBOTHBIX. BeHuckas
tdayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUTIOB. [IepBbie XOpI0BbIC )KUBOTHBIC. JKU3HB B
Bojie. OBoNOLUSA TO3BOHOYHBIX. [Ipomcxoxaenue amdubuii u pentumii. [IpoumcxoxneHue
MIeKONUTalomux u nrtul. llpuHmun kimodeBoro apomopdosza. OcBoeHne O€CIO3BOHOYHBIMU U
MM0O3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazButne xu3Hum Ha 3emiie MO 3paM W TEpPHOJAM: apXeu, MPOTEpO30H, Mane030l, ME3030MH,
KaifHO30M. OOmmas XapakTepUCTHKa KIMMaTa M TeO0JIOTMYecKHX TpoueccoB. llosBieHne W pacuser
XapaKTepHBIX OPraHU3MOB. YTIe00pa3oBaHue: ero YCIOBUS M BIUSHIE Ha ra30BBIH COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOIMYECKUE KPU3HUChI IPOILIOro. [IpuduHbI U CleICTBUS MacCOBBIX
BboIMHpaHuidi. COBpEMEHHBIN JKOJOTHUECKHH KpH3HC, ero ocobenHoctu. Ilpobmema coxpaHeHus
O6uopaszHoobOpazus Ha 3emie.

CoBpemeHHasl cucTeMa oprannyeckoro mupa. IlpuHnune! knaccupukanuu opranu3smMoB. OCHOBHbBIE
CUCTEMAaTUYECKUE TPYIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: @. Peau, JI. Ciannannanwy, JI. [Tacrep, M. 1. Meunukos, A. U. Onapun, JIx. XonneiH,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubpr u cxemsl: «Cxema ombiTa ®. Peam», «Cxema ombita JI. ITlactepa mo wu3ydeHHro
caMo3apoKIeHUS KU3HN», «Cxema onbita C. Musepa, I'. FOpu», «9Tanbl HEOpraHM4eCKon 3BOJIIOIUN,
«I"eoxpoHonornyeckas mkana», «HaganpHble sTanbl opraHudeckoi 3Bosouuny», «Cxema oOpa3oBaHUS
9yKapuoT myTéM cumOHorenesa», «Cucrema >XKUBOH Npupoib», «CTpoeHHe BUpyca», «ApoMopQo3bl
pactenuit», «Punnodurs», «OIHOKIETOUHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOAOPOCIN», «MXu»,
«ITanmopotHukn», «l'onocemenHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
KUBOTHOTO MHpa», «Apomopdo3bl XUBOTHBIX», «lIpocteitmme», «Kumeunomonoctasie», «Ilmockue
yepBu»,  «YUnenucronorue»,  «PweiOb»,  «3emHOBOmHBIE»,  «lIpecmpbikatoruecs»,  «llTuiby,
«Mnekonuraromue», «PazButue )KU3HU B apXxeruckou spe», «Pa3BuThe KU3HU B MPOTEPO3OUCKON 3pey,
«Pa3BUTHE XU3HU B MAJICO30MCKOI 3pey, «Pa3ButHhe KU3HU B ME3030MCKOM 3pe», «Pa3Buthe KU3HU B
KallHO30MCKOM 3pey, « COBpeMEHHAasi CUCTEMAa OPTaHUYECKOTO MUPaY.

O6opynoBanue: repOapuyl pacTEHUI pPA3IUYHBIX OTHENOB, KOJUJIEKIMHM HACEKOMBIX, BIIa)KHBIE
rpenaparsl JKMBOTHBIX, PAKOBHMHBI MOJUTIOCKOB, KOJUIEKIMHM WIJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX
KUBOTHBIX, 4yueja NTUI[ U 3BEpEH, KOJUIEKIIMM OKaMEHEJIOCTEW, IOJIE3HbIX HCKOIMAEMbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgadoparopHasi pabora «MojaenupoBanue onsiToB Muuiepa—tOpu no u3ydeHuro
aOMOTeHHOr0 CUHTE3a OPraHUYEeCKUX COeIMHEHUN B MEpBUYHON aTMochepe».

JlabopaTopHas padora «/3ydyeHne u onrMcaHue NCKOIIaeMbIX OCTaTKOB JIPEBHUX OPraHU3MOB).

IIpakTHyeckasi padora «/3yueHue ocOOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yueHrne 0cOOEHHOCTE CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIponcxokaeHne 4eJJ0BeKa — AHTPOINOTeHe3

Paszpgensl u 3agaun antponosnioruu. MeToasl aHTPONOJIOTUH.

CraHOBlIeHHE MPEICTAaBICHUNH O TMPOUCXOKICHUU 4YelOBeKa. Penurvos3Hble  BO33pEHUS.
CoBpeMeHHbIE HAyUYHbIE TEOPUH.

CxoncTBO 4yenoBeka C KMBOTHBIMU. (CHCTeMaTHYecKoe NOJIOKEHUE uenoBeka. CBUIETENbCTBA
CXOJICTBA YE€JIOBEKa C KMBOTHBIMHU: CpPaBHUTEIbHO-MOpPQoIoruueckue, sMOpruonornieckue, Gpusnoiaoro-
ouoxumuueckue, mopeaeHUeckue. OTIUYMS YeloBeKa OT KUBOTHBIX. [IpAMOXOKJIEHHE U KOMILIEKC
CBS3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxyie cunbl (dakTopel) aHTpomoreHesa: Ouonorumueckue, couuaibHbie. COOTHOIIEHHE
OMOJIOTMYECKHUX U COLMATBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaAMH aHTpoOIIOTeHe3a. PaHHKE YenoBekooOpa3Hbie 00e3bsiHbI (TPOKOHCYIIBI) U PAaHHHE
MOHTH/IbI — OOIIKE MPEIKU YeIOBEKOOOPa3HbIX 00€3bsiH U JII0JIeH. ABCTPAJIONIUTEKU — IBYHOTHE MPEIKU
mojed. YermoBek yMenbli, MEepBble U3TOTOBJICHUS OpyAUM TpyAa. UenoBeK NPSAMOXOIALIUN U IEPBBIN
BBIXOJ Jrozieit 3a mpenaensl Agpuku. YenoBek reinenboepreckuii — oOmmid NpeoKk HeaHIepTalbCKOTO
YeJIOBEeKa M 4YeNOBEeKa pasyMHOro. YeloBeK HEaHAEPTaNbCKUW Kak BHJI JIOJAEH XOJOJHOTO KIMMATA.



UenoBek pa3yMHbIi COBPEMEHHOTO THUIA, JIC€HUCOBCKUN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeesiaMu
Adpuku. [TaneoreHeTrka u majaeoreHOMHKA.

DBOJIOIUS  COBPEMEHHOTO 4YeNOBeKa. ECTECTBEHHBI OTOOp B  MOMYJSAIUSAX — YEIOBEKa.
MyTanuoHHbIH nporece u nonumopusM. [lomynsnuonHsie BOIHBL, Ipel( reHoB, MUTpaus U «3PQeKT
OCHOBATEJISH» B MOMYJISIIIUSIX COBPEMEHHOI'O YEJIOBEKA.

Uenoseueckue pacel. [lonsitue o pace. bosnbiiue pacel: eBponeonnas (eBpa3uiickas), aBcTpajo-
HEerpouHas (dPKBAaTOpUajIbHAs), MOHIOJOUHAs (a3MaTcKO-aMepuKaHCKas). BpeMsa u myTu pacceneHus
yeloBeKka MO I[ulaHeTe. EaMHCTBO denoBedeckux pac. HayuyHas HeCOCTOSTENBbHOCTh —pacu3Ma.
[TprcrocoOIeHHOCTh YeNIOBEKa K Pa3HBIM YCJIOBHSIM OKpYKamoImen cpensl. BrusHue reorpadudeckon
cpensl U apetida TeHoB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YEIOBEKA.

MeXIuCUUIUIMHAPHBIE METOIBI B (pr3nyYecKoi (OMOIIOTHYECKOI) aHTPOMOJIOTUH. DBOJIOIUOHHAS
AQHTPOIIOJIOTUA U TAJCOAHTPONOJOTHS YETOBEUECKUX TMOMyJsiuid. buocomnuanbHble HCCIeI0BaHUS
IpUpo/bI yeaoBeka. MccnenoBanue K03BOIIOIUN OMOJOTHYECKOTO U COLIMATIBHOTO B UEIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. S. Porunckunii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTobl aHTponoyIorun», «['oToBHOM MO3T YenoBekay, «UenoBexooOpa3Hbie
00e3bsiHb), «CKeNeT 4YejoBeKa M CKelleT IIUMIIaH3e», «PynuMEeHTBl U aTaBU3MBDy, «JIBHDKYIUE CHIIBI
AHTPOIIOTeHE3a», « IBOJIONUMOHHOE JPEBO YEIIOBEKa», « ABCTpajonuTex», «UenoBek ymensiity, «HemoBek
npAMOXOJAIIniy, «JlenncoBckuii yenoBek» «Heanaepranbup», «KpomanboHub», «IIpenku yenoekay,
«OTarnbl HBOJIIOLINN YeTIOBEKay, «Pachl 4yemoBeka.

O6opymoBanne: MyJSDKM OKAMEHEJIOCTEH, TPEeIMETOB MaTepHAIbHOM KYJIBTYpPhl TIPEIKOB
4yeyoBeka, pernpoaykiuuu (dortorpadun) KapTHH ¢ MHUDOIOTHYCCKUMUA W OHUOJICHCKUMHU CIOXKETaMHu
MIPOMCXOXKACHUS 4esoBeKa, (oTtorpaduy HaXOAOK HMCKOMAEMbIX OCTATKOB YEJIOBEKa, CKENEeT 4YeOBeKa,
MOJICJIb Yepera 4YejoBeKa W dYeperna IIMMIIaH3e, MOJAENb KHCTH 4YejOBeKa W KUCTHU IIUMIIaH3€, MOJICTH
TOpca MPeIKOB YeJIOBEeKa.

JladopaTopHas pabora «l3ydeHne ocoOCHHOCTEH CTPOCHHS CKeJeTa 4YeOBEKa, CBSI3aHHBIX C
MPAMOXOKICHUEM.

IIpakTuyeckas padora «l3yueHue 3K0JIOrMYECKUX aJanTallii 4eJTOBEKa.

Tema 6. IK0JI0rUsl — HAYKA 0 B3AaMMOOTHOIICHUSIX OPraHU3MOB M HAJOPraHU3MEHHbIX CHCTEM
¢ OKpY:KamIeil cpenoi

3apokaeHre U pa3BUTHE dKojoruu B Tpynax A. I'ymbonbeara, K. @. Pynee, H. A. Cesepiiosa, 3.
I'exkkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu skonoruu. CBsi3b 3KOJOTUU C APYTUMH
HayKaMH.

Metonsl skonoruu. IloneBble HaOmoneHUs. OKCIEPUMEHTHI B SKOJOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHue B OKOJOTUU. MOHHUTOPHHI OKpYXAloIIed Cpelbl: JIOKAJIbHBIN,
pPErHOHAIBHBIN U TJI00ATBHBIN.

3HaueHHE SKOJIOTMYECKUX 3HAHUU JUIsl 4YeJIOBEKA. JKOJOTMYECKOE€ MHUPOBO33pEHHE KaK OCHOBA
CBA3€H uesoBedecTBa € Mpuponod. POpMHpPOBAHME 3SKOJIOTMYECKON KyJIbTYpbl M 3KOJOTHMYECKOH
rPAMOTHOCTHU HACEJIEHUSI.

JdeMoHcTpanun

[optpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuer u  cxembl: «Pasmensl skonorum», «Metonasl 3kojorum», «CxeMa MOHUTOpPUHTA
OKPY’KaroIle cpeabh».

JlabopaTopHas padora «l3yueHre METOI0B HKOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl H cpea 0OMTAHUA

Dkojoruveckre (GakToppl M 3aKOHOMEpPHOCTH HX JeiicTBus. Kiaccuduxamus 3KOIOTHYECKUX
(dakTopoB: abuoTHueckue, OUWOTHYECKHE, aHTpomoreHHble. OOImKMe 3aKOHOMEPHOCTH JeHCTBUS
skonornueckux QaktopoB. IlpaBuno muunumyma (K. Ilnpenrens, ). JIuGux). TonepaHTHOCTb.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue Qaktopel. CBerT kak »sKkomoruueckuii Qaxtop. [leficTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIbl PACTEHUN U dKUBOTHBIX MO OTHOILICHUIO K
cBery. CurnanbHast pojib cBera. @oTonepruoau3m.

Temnepatrypa kak dkojorudeckuii ¢axrtop. JlelicTBue Temmeparypbl Ha  OpraHU3MBL.
[lolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.



Brnaxxnocts kak skojoruueckuil Qakrop. Ilpucnocobnenust pacTteHuil K MOAIEPKAHUIO BOJHOTO
6ananca. Knaccugukamus pacteHuid mo oTHOWEHUIO K Boje. [Ipucrnocobiaenns )KUBOTHBIX K U3MEHEHHIO
BOJHOI'O PEXHMA.

Cpensl  oOuTaHMs OpraHM3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, IIOYBEHHAs, TIJIyOMHHAs
MOJIOYBEHHAsA, BHyTpHOpraHu3MeHHas. OU3nKo-XuMu4eckue 0COOEHHOCTH Cpeji OOUTaHHUsI OPraHU3MOB.
[TpucnocoOieHns OpraHu3MOB K JKU3HU B pa3HBIX Cpeax.

buonornueckue putMmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOUHBIE M TOAMYHBIE PHUTMBI.
[TprucnocoO1eHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HHU.

XKuznennsie popmer oprannzmoB. [lorsrue o xuszHeHHo# popme. KuzneHHsle GOpMbI pacTEHHIA:
JepeBbs, KYyCTApHUKH, KYyCTApHUYKH, MHOTOJETHHE TPaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (OPMBI
KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3p0o0nOHTHI. OCOOEHHOCTH CTPOCHUS B 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buapl OHMOTHUECKMX B3aMMOJACHCTBHI: KOHKYPEHIUS, XUIIHUYECTBO,
cumOno3 u ero Qopmel. [lapasutusm, Koomepamus, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxyjieOHnuecTBo). Herpoduueckue B3aumopeicTBusi (Tomuueckue, ¢dopudeckue, Hadpudeckue).
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUN /IS CYIIECTBOBAHUS OPraHM3MOB B cpesie ooutanus. [IpuHuun
KOHKYPEHTHOT'O UCKITFOUEHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxeMbl: «JKojoruueckue QpaxTopsD», «CBETOBOM CHEKTP», «IKOJIOTMUECKUE TPYIIIBI
KUBOTHBIX IO OTHOIIEHHIO K CBETY», «TemIOKpOBHbIE XUBOTHBIE», «XOJIOJAHOKPOBHbBIE YKUBOTHBIEM,
«DU3NOIOTHYECKHe aJanTaluu JKUBOTHBIX», «Cpenpl oOWTaHUsS OpraHusmoBy», «buonoruueckue
puTMBD», «KuzHeHHble @opmbl pacTeHui», <« KuzHeHHbIe (DOPMBI KHBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCHUCTEMA XBOWHOro Jseca», «llemn nurtanus», «XUIIHAYECTBOY,
«ITapazutuzmy», «Konkypenmusn», «Cumonos», «KommeHcamuzmy».

Ob6opynoBaHue: repOapuy pacTeHUN U KUBOTHBIX, NMPUCHOCOOJEHHBIX K BIMSHUIO Pa3IMYHbIX
9KOJIOTUYECKUX (DAaKTOpOB, repOdapuil CBETOJIIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHEIIOOMBbIE W TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, repbapuul M KOJIICKIUU
TETUTOJIFOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTOMUYMBBIX PACTCHM, Yydelda NTHI[ W 3BepeH, repdapum
pacTeHuii, OTHOCAIIMXCS K TUTpopuTaM, Kcepopuram, Me30(ruTaM, KOMHATHBIE paCTEHUS JaHHBIX TPYII,
KOJUIEKLIUU KUBOTHBIX, OOUTAIOIINX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMH PACTCHUH U KUBOTHBIX,
o0naaomux 4YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIIOBUH >KW3HU, repOapuu u
KOJUIEKLIUY PACTEHUN U KUBOTHBIX PA3IMUHBIX )KU3HEHHBIX (POPM, KOJUIEKIIUHU KUBOTHBIX, yUYACTBYIOIIUX
B Pa3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JladopaTopHas pa6ora «BrIsBIeHHE TPUCTIOCOOICHUI OPraHM3MOB K BIIMSTHUIO CBETAY.

JladopaTopHas pa6ora «BrIsBlIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSHUIO TEMITEPaTypPhI».

JlabopaTopHas pa6oTra « AHATOMHYECKHE OCOOEHHOCTH PACTCHHUM U3 Pa3HBIX MECT OOUTAHUSI.

Tema 8. IkoJ10rUsi BU0B U MOILYJISI U

DKOJIOTHYECKHE XapakTepucTuku momynsuud. [lomymsmus kak Ouonoruueckas cucrema. Pounb
HEOJIHOPOJHOCTH Cpe[bl, (PU3UUYECKHX OapbepoB U OCOOCHHOCTEH OHOJOrHMH BUIOB B (HOPMHUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTypbl monyjauuid. (OCHOBHbIE [OKA3aTENM MOIMYJSALUU: YUCIEHHOCTb,
IJIOTHOCTh, BO3PACTHAsl W IIOJIOBAs CTPYKTypa, POKIAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpalus.

DKoJiIorHYecKas CTpyKTypa nonyysauuy. OueHka YMCIEHHOCTH Nonyasuuu. /JJuHamuka nonysisuuu
u e€ peryyianus. buotnueckuil noteHuMan nomyisauuu. MonenupoBanue JUHAMUKK nomyiasuuu. Kpusble
pocTa YMCIEHHOCTH mnomyisiuuu. KpuBble BbDKMBaHUA. Perynsiuus 4MCIEHHOCTH NOMYJSUUNA: POJb
(bakTOpOB, 3aBUCAIIMX MU HE 3aBUCALIMX OT IUIOTHOCTH. DKOJOTMYECKHe crparermu BHJIOB (- m K-
CTpaTeTuM).

ITonsatue 06 3konornyeckoi Humie Buaa. MectooOuTanue. MHOroMepHasi MOJIENb KOOI MUECKON
auiu Jx. M. Xatunnacona. Pazmepsl skonornueckoit Huu. [IoTeHmansHas 1 peajn3oBaHHas HULIY.

Bun xak cucrema nonyssanuil. Apeansl BUIOB. BUabl 1 UX ’KU3HEHHBIE CTPATErHU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEACHUS W MWIPALMKA >KMBOTHBIX. bHOJIOrMyeckne WHBAa3UM 4YyKEPOIHBIX
BH/JIOB.

JdeMoHcTpanuu

IToprper: [Ix. 1. XarunHCOH.



Tabmuuel W cxembl: «DKOJIOTMYECKHE XapaKTepUCTUKU momynsiun», «lIpoctpancTBeHHas
CTPYKTypa TOIyJsiun», «Bo3pacTHele mUpamMuabl MOMyIsSun», «CKOPOCTh 3aceleHUs MOBEPXHOCTH
3eMIH pa3IMYHbIMU OpraHu3Mammny, «Mojenb sxonorudeckoit Humu Jx. M. Xarunnconay.

O6opynoBanue: repbapuu pacTCHUA, KOJJIEKIIUN )KUBOTHBIX.

JlaGopaTopnas padora «IIpucrnocoOieHus ceMsiH pacTeHHI K pacCeICHUION.

Tema 9. Jxoj10rus co061eCTB. IKOJIOTHYeCKHE CHCTEMBbI.

CoobmiecTBa opranu3MoB. bruoreHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B OMOIICHO3E.

OkocucremMa Kak OTKpbITas cucrema (A. J[x. Tencnm). @yHKIMOHAIBHBIE OJOKH OPraHU3MOB B
HKOCUCTEME: MPOAYILEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckue nenu u ceTu.
Abuotnueckue 00ku 3KocucTeM. [10UBBI 1 HITBI B 9KOCcHCTEMax. KpyroBopoT BeIIeCTB U IOTOK SHEPTUHU
B OKOCHUCTEME.

OcHOBHBIE TOKa3aTeNIM 3KOCUCTEMBL. buomacca U npoaykuus. DKOJIOrH4eCKUe MUpaMHUIbl YUCE,
OroOMacChl U PHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Daykmyayuu. HarnpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. [lepBUYHbIE M BTOPUYHBIE CYKIIECCHH M UX TPUYHHBL.
AHTpOIOreHHble BO3JeCTBUS Ha cykueccuu. KinumakcHoe coobmiectBo. buopasnoobpazue u mosHoTa
KpyroBOpOTa BEILECTB — OCHOBA YCTOMYMBOCTU COOOILIECTB.

[Ipupoanbie 3xocucTEMBI. IKOCUCmeEMbl 03D U peK. DKOCUCeMbl MOpell U OKeaHo8. DKOCUCTEeMbl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpo3KocucTemMa. ArporeHos. Pa3nuumns Mexay aHTpOIOreHHbIMU
Y TIPUPOTHBIMH YKOCUCTEMaMHU.

VYpboskocuctempl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas ¢uopa u ¢dayHna.
CuHaHTponu3anus ropoAckoi ¢ayHbl. buonornyeckoe u X03gMCTBEHHOE 3HAUYEHUE arpo3KOCHCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJEWUCTBUN OpPraHuM3MOB B dKOcHCTeMax. Poib
Kackaonozo s¢gexma u 6ud08-30upuxamopos (Kuouesvix 6u008) 6 (DYHKYUOHUPOBAHUU IKOCUCIEM.
[lepeHoc oHepruM ¥ BEHIECTB MEXKAY CMEXKHBIMH JKOCHCTEMaMHU. YCTOWYMBOCTH OPraHU3MOB,
MOMYJISIUI U SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JCHCTBHIA.

Mexanuzmbl 8030elicmsus 3a2psA3HeHUll pa3HblX MUno8 Ha CyOOPSAHUZMEHHOM, OP2aHU3ZMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbI IKONOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTo070Tusl MOHUTOPUHTA €CTECTBEHHBIX H aHTPOMOT€HHBIX SKOCHUCTEM.

JdemoHcTpauuu

[Toptpert: A. k. Tenciu.

Tabmuer u  cxembl: «CTpykTypa OHOIEHO3a», «IJKOCHUCTEMa IIMPOKOIUCTBEHHOTO JIecay,
«9KocucTeMa XBoiHOro jeca», «DyHKIHOHANBHBIE TPYIIBI OPraHu3MOB B 3KocucteMey, «Kpyrosopor
BEIIECTB B dJKocucteme», «llemm mnuranus (macTOuiHas, OETpUTHAs)», «IKOJOTHYECKas MHpaMUAaA
qrcen, « JKoJIornueckas nupamujia onomaccoly, « JKojorudyeckas nupamuaa sHeprun», «O0pa3oBanue
6onortay, «llepBuuHas cykueccusi», «BoccTaHoBieHue jeca mocie moxapa», «IKOCHCTEMa O03€pay,
«ArporneHo3», «KpyroBopoT BeliecTB ¥ OTOK SHEPTHH B arporieHo3e», «[Ipumepsl ypOoskocuctem.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyuena NTHUIl U 3BepeH, repbapuu
KyJbTYPHBIX U TUKOPACTYIIUX PACTEHUI, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yuyeHue u onucanue ypOo3KOCUCTEMBI».

JlabopaTopHas pa6ora «l3yueHue pasHO0Opa3usi MENKUX MOYBEHHBIX YWICHUCTOHOTMX B Pa3HBIX
IKOCHCTEMAX).

JkcKypeust «OKCKypcHst B THUIHMYHBIM OuoreorneHo3 (B ayOpaBy, Oepes3HsK, €NbHHUK, Ha
CYXOZOJIbHBIM UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

JKCKypeust «IKCKYpCHsl B arpo3KocucTeMy (Ha MOJie UK B TEIUNIMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — rnodanbHas IKocucTEeMa

buocdepa — obuiennanerapHas o0ojouka 3eMJIM, TJl€ CYIIECTBYET WJIM CYLIECTBOBAJIa KU3Hb.
Paszputne npencraBnenuit o 6uocdepe B Tpyaax O. 3rocca. Yuenue B. . Bepnanackoro o 6uocdepe.
Ob6nactu 6uocheps! u e€ cocran. JKupoe BeriecTBo 6Mochepsl U ero GpyHKIUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocheprl. OcobeHHocTH Ouocdepsl Kak TII0OATHHOM
sKocucTeMbl. JlMHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemecTB M OHOreOXMMHUYECKHUE
UK (yriaeposa, a3oTa). PUTMudHOCTh siBieHUi B Ouocdepe.



3onanbHOCTh OHOcheprl. [lonarue o 6Gmome. OcHOBHBIE OMOMBI CYIIM: TYyHJIIpa, XBOWHBIE Jeca,
CMEIIIaHHbIE U IIUPOKOJIUCTBEHHBIE JIECA, CTENH, CAaBaHHBI, yCTHIHU, TPOIIMYECKUE JIECA, BHICOKOTOPbSI.
Knumar, pacTuTenbHbIN U )KUBOTHBIM MUP OMOMOB CYIITH.

CrpykTypa ¥ (YHKIMS >KMBBIX CHCTEM, OIEHKa HMX PECypCHOro MOTeHIMana u OuochepHbIX
(bYHKIHH.

JdeMoHcTpanuu

[optpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuier u cxemsr: «I'eochepst 3emmmy», «KpyroBopoT azoTa B mpupoae», «KpyroBopot yriepoaa
B npupoje», «KpyroBopor kuciaoposa B npupoje», «KpyroBopot Boasl B Ipupoje», «OCHOBHbIE OMOMBI
cymm», «Knmumaruueckue  mosica  3emmm», «Tynagpa»,  «Taiiray, «CmemaHHblii  Jecy,
«IupokonucTBeHHBIN Jecy, «Crenby, «CaBanHay, «Ilyctoinay, « Tponrueckuii gecy.

O6opynoBanue: repOapuu pacTCHUN Pa3HBIX OMOMOB, KOJUICKIIHH KHBOTHBIX.

Tema 11. YesioBeK 1 OKpY KaOIIAs cpeaa

DKOJIOrM4ecKre KpU3UChl M MX NpuU4yuHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHE
BO3ymHOM cpenpl. OxpaHa Bozayxa. 3arpsisHeHHME BOAHOM cpeabl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenne nouBsl. OxpaHa NOYBEHHBIX pecypcoB. M3menenue kinmara.

AHTpPOTIOTEHHOE BO3/IEHCTBHE HAa PACTUTEIBHBIM M KUBOTHBIM Mup. OXpaHa pacTUTETBHOTO U
XKUBOTHOrOo Mupa. OCHOBHBIE NPUHIMUNBI OXpaHbl Npupoasl. KpacHele kHuru. Ocobo oxpaHsiemble
npupoanbie Teppuropun (OOIIT). borannueckue cajpl U 300JI0rMYECKUE TAPKHU.

OcCHOBHBIE TNPUHLUIBI YCTOMYMBOI'O pAa3BUTHS 4YeJlOBeYeCTBA U NpUpOnbl. ParnuoHampHOE
MIPUPOIONONIB30BAHNE M COXpaHEHHE OMOJIOrHYecKoro pazHooOpaszus 3emin. OOmye 3aKOHOMEPHOCTU
IJI00ABHBIX SKOJIOTMYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpU3HCa M €ro BEpOsSTHHIE
MOCIIEZICTBHSI.

Pa3BuTHe METONOB MOHMTOPHMHIA pPa3BUTHUS OMNACHBIX TEXHOTEHHBIX IMpoueccoB. CucmemHvie
uccre0osanuss nepexooa K pecypcocbepezaioujeli U KOHKYpPeHmMocnocoonou snepeemuxe. buonocuueckoe
pasHoobpasue u dbuopecypcol. Hayuonanvuvie ungopmayuontsvle cucmemvl, obecneuugaroujue 00cmyn K
uHgopmayuu no COCMOAHUI0 OMOENbHLIX 8U008 U IKocucmem. OCHOBbL IKOpeadUnIUmayuy IKoOCucmem u
cnoco608 60pvobI ¢ buonospedcoeHusMU. PeKoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemoHcTpauuu

Tabmuubl m cxembl: «3arps3HeHHe arMmocdepb», «3arps3HeHue ruapocheprl», «3arps3HEHHE
nouBel», «llapHUKOBBEIN 3(dekT», «Ocobo oxpaHseMble TMPUPOIHBIE TeppUTOpUmM», «Moxaenu
YIPaBIAEMOIO MUPa».

Ob6opynoBanne: ¢ororpaguu OXpaHIEMbIX PACTCHHH M KUBOTHBIX KpacHoil kHurm Poccuiickoi
®enepanun, KpacHolt KHUTH peruoHa.



2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS IPOT'PAMMBI 11O BUOJIOTUU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS OOyYaIONUMUCS MPOTrPaMM
cpeaHero odmero o0pa3oBaHus: TUYHOCTHBIC, METAPEAMETHBIE U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pEe3yJbTaTOB OCBOEHHS IPOrpaMMbl 110 OHOJIOTUU BBIJCIICHBI
CIIEIYIOIME COCTABJISIOIINE: OCO3HAHHWE O0YYarolIMMMCSI POCCUICKOM I'pakIaHCKOM HMIECHTUYHOCTU —
FOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEACIICHUIO, Haluuue Momueayuu K
O00y4YeHHIO OWOJIOTHH, YeleHanpagieHHoe pazsumue BHYTPEHHUX YyOEXKIEHHWH JMYHOCTH HA OCHOBE
KITIOYEBBIX LEHHOCTEH W MCTOPUYECKUX TPAIUIMA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
CcnocobHocms O0YYarOIIUXCA PYKOBOJCTBOBATHCSI B CBOCW JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, TMPUCYIIMMU CHCTEME OHOJOrMYEeCKOro o00pa3oBaHUs, Haluyue NpagoCco3HAHUS
9KOJIOTMUYECKOU KYJBTYPBl, CHOCOOHOCMU CMAaBUmb eI U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3ybTAThl OCBOEHMSI IPOrPAMMBI 110 OMOJIOTMH JOCTUTAIOTCSl B €JUHCTBE Y4eOHOM
U BOCIHTATEIbHOM  JAEATEIBHOCTH B  COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCUMCKUMH
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, IPUHSTHIMU B OOIIECTBE
MpaBWJIaMH UM HOPMAaMM MOBEJIEHUS U CIIOCOOCTBYIOT IpOLECCaM CaMOIO3HAHMsI, CaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTHU3MA U YBAXKEHUS K 3aKOHY H
MIPaBOIOPSIIKY, YEJIOBEKY Tpy/la U CTaplIeMy MOKOJEHHUIO, B3AUMHOTO YBa)KE€HUs, OEPEKHOT0 OTHOIICHUS
K KyJbTYpHOMY HACIECIWI0 W TPAJAMUIMAM MHOrOHalMOHAJIbHOTrO Haponaa Poccuiickoin ®Penepanuu,
MPUPOJE U OKPYKAIOIIEH cperie.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» HOMKHBI OTpa)karhb
TOTOBHOCTB U CITIOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpHUEHTAllMi, TMO3UTUBHBIX  BHYTPEHHUX  YyOeXJIeHUuH,
COOTBETCTBYIOIIMX TPAJUIIMOHHBIM [EHHOCTSAM pPOCCHIICKOTrO OOIeCTBa, pPACUIMPEHUE >KU3HEHHOIO
OMbITa U ONBITA JEATEIBHOCTH B IPOLIECCE PpEaTU3alUMM OCHOBHBIX HANPABICHWHA BOCIHUTATEIbHOMN
NESATENBHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTh TPAXKJIAHCKOM MO3UIMU OOyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUIICKOro 00I1IecTBa;

OCO3HaHHE CBOMX KOHCTUTYILMOHHBIX MIPaB U 00SI3aHHOCTEH, YBa)KEHHIE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AESITEIbHOCTHU MPHU CO3JIaHUH YYEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPENENIATh COOCTBEHHYIO IMO3MIIMIO MO OTHOLICHUIO K SIBJICHHSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

yMEHHE YUYUTHIBATb B CBOUX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTMBHOIO B3aWMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COIMAIIBHBIM MOJOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIMIOJIHEHUSI YUEOHBIX, TO3HABATEIHHBIX
U UCCIIEJIOBATEIbCKUX 3a/la4, YBAKUTEIHHOI'O OTHOILIEHHS K MHEHHIO ONIOHEHTOB IMPH OO0CYKICHUH
CHOPHBIX BOIPOCOB OMOJIOTHYECKOT'O COICPIKAHUS;

TFOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKON EATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb POCCUICKON Ipa)KIaHCKOW MJIEHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHOMR, ropaocTu 3a cBOU Kpaii, CBOXO PonnHy, CBOU SA3BIK U
KyJbTYpY, IPOILIOE U HACTOALIEE MHOTOHALMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIECAWI0 W MAaMATHUKAM IPUPOAbI, JOCTHXKEHUSIM
Poccun B Hayke, HICKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJAJ POCCUHCKUX YUYEHBIX B CTAaHOBJIIEHHE M Da3BUTHE OWOJIOTHUH,
MOHMMAaHUs 3HAa4YeHUs1 OMOJIOTUU B MO3HAHWU 3aKOHOB MPHUPOJBI, B JKU3HU YEIOBEKAa M COBPEMEHHOTO
o01ecTBa;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIYKEHHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HaHUE JYXOBHBIX LICHHOCTEN POCCUMCKOr0O HApOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYallMI0O W TPUHAMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh HaA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOCHHE YCTOMUMBOTO OYyAyILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pOAMTENSM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHNS:

ACTETUYECKOE OTHOILIEHHWE K MHpYy, BKIIOYAs JCTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLIEHMUI;

MMOHUMAaHKE SMOIMOHAIBHOTO BO3CHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usnyeckoro BocnuTAHHMS, (POPMHPOBAHMA KYJLTYPbl 30POBbSI M 3MOIHMOHAJIBLHOIO
Os1aronosyqusi:

MOHMMAaHWE W pealn3alus 370pOBOTO U Oe3omacHoro obpasza >XKU3HU (370pOBOE THUTAHUE,
COONIO/IeHNEe TUTUEHUYECKUX TIPaBUJI M HOPM, COaJaHCUPOBAHHBIM PEXUM 3aHITHH UM OTIbIXA,
peryisipHasi (pU3uYecKas aKTHBHOCTH), OEPEKHOro, OTBETCTBEHHOT'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 37J0POBbIO;

MMOHMMAaHHE IIEHHOCTU MpaBWJI WHAMBHUIYaJbHOTO U KOJJIEKTUBHOTO O€3011aCHOrO MOBEACHUS B
CUTYalUsX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCJIEICTBUI U HEMPUATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHKOB,
KypeHusl);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HAHHE [IEHHOCTU MacTepCcTBa, TPy 10J1t00HE;

TFOTOBHOCTh K AaKTHUBHOM JESTEIbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HAamnpaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TaKyIO AEATEIbHOCTb;

UHTEpPEC K pa3iaudHbiM cdepaM nOpodecCHOHATbHOW JesTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyayIieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO Ha TIPOTSHKEHUN BCEH KU3HMU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

9KOJIOTMYECKH 1IeJIeco00pa3Hoe OTHOIIEHHE K MPUPOAE KaK MCTOUHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIIecTBOBAHNUS;

MOBBIIIEHUE YPOBHS 3KOJOTHUYECKON KYJIbTYPbl: IPUOOPETEHHE OIbITA IJITAHUPOBAHUS MOCTYIKOB U
OLIEHKH MX BO3MO>KHBIX MOCIEACTBUI /U1 OKPYIKAIOIIEeH Cpe/ibl;

OCO3HaHHUE TJI00aJIHbHOr0 XapaKTepa dKOJOTHYECKUX MPOo0ieM U MyTel UX peleHus;

CIIOCOOHOCTh HCMOJIBb30BaTh MpPUOOpETaeMble NMPU W3YYEHHHM OWOJIOTMU 3HAHUS U YMEHHUS IpH
pelieHuyd MpoOieM, CBS3aHHBIX C palUOHAIBHBIM IPUPOJOINOIB30BAHUEM (COONIOICHNE MPaBUII
MOBEJICHUS B TMPUPOJEC, HAMPABJICHHBIX HAa COXPAaHEHHWE PABHOBECHSI B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCHCTEM, OHMochephl);

AKTUBHOE HENpUSTHE NCHCTBUM, MPUHOCSIIUX BpEI OKpY)KAloIled MPUPOJHOU cpene, yMEHHE
MIPOTHO3UPOBATh HEONArONPHUSATHBIE SKOJIOTMYECKUE IOCIEACTBUS MPEANPUHIUMAEMbIX JCUCTBUH H
MpeIoTBPALaTh UX;

HaJIM4YMe Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHS, SKOJIOTHYECKON KYJIbTYpbI, ONbITa AEATeIbHOCTH
DKOJIOTMYECKOM  HAMpaBIIEHHOCTH, YMEHHUSI  pPYKOBOJCTBOBATbCSI WMH B  TO3HABaTEIbHOM,
KOMMYHHUKATUBHOW M COLIMATBHOW MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHYECKON NEeSATENbHOCTH
HKOJIOTMYECKOM HAMpPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JMAIOre KYyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MHPE;

COBEpIIICHCTBOBAHUE S3bIKOBOM M YHUTATENBCKOW KYJIBTYpPhI KaK CPEJICTBA B3aUMOACUCTBUS MEXKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

MOHUMaHWe ChenuPuKd OHONOTUU KaK HayKH, OCO3HaHus €€ poimd B (HOPMHUPOBAHHUH
paIMOHATIFHOTO HAYYHOTO MBINIJICHHSI, CO3JaHUH IIEIOCTHOTO TMPEJICTABICHUS 00 OKpYXKAIoIIeM MUpe



KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKa U OOLIECTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U PELICHUU
pobIeM COXpaHEHUs MPHUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JUISI COBPEMEHHOH LMBMIIM3ALMU: 00ECIEYEHUSI HOBOTO
YPOBHSI Ppa3BUTHS MEIUIMHBI, CO3JAaHUE IIEPCIEKTUBHBIX OHOTEXHOJOTHM, CHOCOOHBIX pemaTh
pecypcHbIe MPOOJIEMBl Pa3BUTHS YEIOBEYECTBA, IMOMCKA IyTeH BBIXOAA M3 II00ATBHBIX 3KOJIOTHUYECKUX
npobieM W oOecredyeHus: mepexoja K yCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMYECKMX 3HAHUW B LEISIX MOBBILIEHUS 0OLeit
KyJbTYpPbl, €CTECTBEHHO-HAy4YHOI IPAMOTHOCTH, KaK COCTaBHOM 4acTW (PyHKIMOHAJIBHOW I'PaMOTHOCTHU
oOyyaromuxcs, GOpMHUPYEMOH IPH N3YIEHUH OHOIOTHH;

[IOHMMAaHHE CYLIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
WCIOJB30BAaTh MOJy4YaeMble 3HAHWSA Ui aHAW3a W OOBSICHEHUS SBJICHUH OKPYXKAIOIIEro Mupa Hu
MPOUCXOIIMX B HEM W3MEHEHHH, YMEHHUE JeNaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX
(haKkTOB M UMEIOIINXCS JAHHBIX C IIEJIbIO MMOJIYYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHMs A PEUIeHHs MpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH Hay4YHOW JIeSTEJbHOCTH, TOTOBHOCTb OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTH K HEIPEPhIBHOMY 00pa30BaHUIO U CaMO00pa3oBaHUIO, K aKTUBHOMY
MIOJIyYE€HHIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIE pe3yIbTaThl OCBOSHHUS YUeOHOTO mpeaMeTa «BbHoIoTHs» BKITIOYAIOT: 3HAYUMBIS
st (OPMHUPOBAHUS  MHUPOBO33PECHHS]  OOYYAIOMIMXCS  MEXKIUCIUIUTMHAPHBIE  (MEXIPEAMETHBIC)
oOIIeHayYHbIE MOHATHS, OTPaKaIOUIUEe LEIOCTHOCTh HAyYHOM KapTUHBI MHpa U CleHu(UKy METO/I0B
MO3HAHUS, HCIONb3YyEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPIHUs, SBJIEHUE, MPOIECC, CUCTEMA,
Hay4yHbIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelO0BaHUE, HaOII0AeHHE,
U3MEpEeHue, OHKCIepUMEHT U Jpyrue); YyHHUBepcalibHble Yy4eOHble JAeHCTBUS (IIO3HABAaTENbHBIC,
KOMMYHHKATHUBHBIE, PETYJSITUBHBIC), oOecneunBaroue GopmupoBanue GyHKIIMOHATLHON TPaMOTHOCTH
U COLMANIBHOM KOMIIETEHIIMU OOYyYaloUIuXcs; CIOCOOHOCTh OOYYaroIIMXCSl HCIOJIb30BaTh OCBOCHHBIE
MEXJAUCLUUIIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS W YHUBEpCalbHbIE Yy4yeOHbIE JEHCTBHUS B
M03HABATEIbHON U COIUAIBHOMN MPaKTUKE.

B pesynbpraTe m3zyueHus OMONOTHMH HAa YpPOBHE CpelHEro oOuiero oopazoBaHus y o0yyaronierocs
OyayT chopMUpoBaHbl MO3HABATENIbHBIE YHUBEpCAJbHbIE Y4yeOHble JAEHCTBUSA, KOMMYHHKATHBHbBIC
YHUBEpCallbHbIe yueOHbIC IEHCTBUS, PEryJISITUBHbIC YHUBEpCAJbHbIE Y4YeOHbIC NEHCTBUS, COBMECTHAS
NeSITeNIbHOCTbD.

MertanpeaMeTHble pe3yibTaThl OCBOCHMSI MPOrpaMMbl CPEAHETO OOIIero oO0pa30BaHUS JOJKHBI
OTpaXkaTh:

OBiageHHne YHHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSTENLHO (OPMYIUPOBAThH U aKTYaJIHU3UPOBATh MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHUNM NPUEMBI JIOTHYECKOTO MbIIUICHUs (aHaiu3a, CUHTE3a,
CpaBHEHUs, KIacCH(pUKAIMK, 0000IICHHsI), PAaCKPBIBATh CMBICI OMOJOTHYECKHUX IMOHATHH (BBIICIATh UX
XapakTepHble MPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTHUMH MOHATHIMH);

OTIpEeACTATh LN ACSITeNbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPHUH UX JTOCTHXKEHHUS, COOTHOCHUTH
PE3YNbTATHI IEATENBHOCTH C MOCTABIEHHBIMHU IEJISIMH;

WCIOJIb30BaTh OMOJOTHYECKHE MOHITHS sl OObSICHEHUS (DAaKTOB U SBJICHUI KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTHBHBIC, ACTYKTHBHBIC, MO aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TPOTHBOPEYHS B pPACCMAaTPUBAEMBIX SIBICHHUSIX, (OPMYIHPOBATH BBIBOJBI H
3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEJICTBa JUIS TPEJICTABICHUS CYIISCTBEHHBIX CBs3eH U
OTHONIICHWI B W3y4YaeMbIX OHOIOTUYECKMX OOBEKTaX, a TakKe MPOTHBOPEUYM pPAa3HOTO poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;



pa3pabaTeiBaTh IUIAH PEHICHHS MPOOIEeMbl C y4ETOM aHajan3a HMEIOIIUXCS MaTepUAIbHBIX U
HEMaTEPHUATBLHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBHI B JICATEIHHOCTh, OIICHHBATh COOTBETCTBHE PE3yJIbTATOB IICINISIM, OIICHUBATH
PUCKH TIOCTIEICTBHIA JIEATEIBHOCTH,

KOOPJIMHHUPOBATh M  BBIIOJNHATH PabOTy B  YCIOBUSAX PEATbHOrO, BUPTYAIBHOTO W
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BIIQJICTh HAaBBIKAMH Y4€OHO-MCCIICIOBATEILCKOM M IMPOCKTHOH JCSITENLHOCTH, HAaBBIKAMU
paszpenieHus npodiaeM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY TOMCKY METOZIOB PELICHUS
MPAKTUYECKHUX 3aJ1a49, TPUMECHECHUIO Pa3IMYIHbIX METOOB ITO3HAHUS;

WCIIOJIb30BAaTh  PA3fMYHbIC BUABI JCATCILHOCTH IO TIOJYYSHWIO HOBOT'O 3HAHHS, €0
WHTEPIIPETAINH, MPeoOpPa30BaHUI0 U MPUMECHCHUIO B YUYCOHBIX CHUTYAIUSAX, B TOM YUCJIC MPU CO3TAHHUH
Y4€OHBIX U COIUATBHBIX TPOCKTOB;

dbopMupOBaTh HAYYHBIA THIT MBIILIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHUEH, KIIOYCBBIMH
TMOHATHSAMH ¥ METOJIaMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33]]aui B 00pa30BaTECIILHOM JCSITEILHOCTH U KU3HCHHBIX
CUTYAITUSX;

BBISIBIISITh TIPHYUHHO-CJIC/ICTBEHHBIC CBSI3W M aKTyaJIM3MPOBATh 33Jlady, BBIJIBHTATh THIIOTE3y €€
pEIIeHHs, HAXOJUTh ApPTYMEHTBI JIIS JIOKA3aTebCTBA CBOMX YTBEPKICHHM, 3aaBaTh MapaMeTpbl H
KPUTEPHUH PEIICHUS;

aQHAJIM3UPOBATH IOJIYYCHHBIC B XOJ€ PEIICHHS 3aJaud pe3yibTaThl, KPUTHYCCKH OIICHWBATH WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OICHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh II€JICHANIPABICHHBI TOWCK TIEpeHOCa CPEeICTB H  CHocoOOB  JICWCTBUSL B
poeCCUOHATIBHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECCKYIO OOJIACTH KU3ZHEACATEIIEHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC WJICH, TpeJiaraTh OPUTHHAIBHBIC TIOJXOMbI M PEIICHUs, CTABUTH MPOOIEMBI U
3aJauM, JIOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHSL.

3) pabora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX WMHGPOpMAIMHU (TEKCTE y4eOHOTrOo MOCOOHs, HAy4HO-
MIOIYJIIPHOM JTUTEpaType, OMOIOTMYECKUX CIOBapSIX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JNaHHBIX, B
WuTepHere), aHanM3upOBaTh WHPOPMALUIO PA3JIMYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUCCKH
OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYNBOCTb;

(bopMyIHPOBATH 3aMPOCHI U TPUMEHSTh Pa3IMYHbIE METO/IBI IIPU TIOUCKE U 0TOOPE OMOJIOTHUECKON
nHpOpMaIMK, HEOOXOJMMOH IS BEITIOJTHEHUS YYSOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCIOJNB30BaHHS ~ WHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHI,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (HOpMY TpEICTABICHUS OHOJOTHUECKOW WH(POpPMAIIUU
(cxembl, rpaduky, TUarpaMmbl, TaOIUIIBI, PUCYHKHU U APYTO€);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAQUECTBE CPEICTBA MPH paboTe ¢ OMOJIOTHUECKOW MHPOPMALIUCH:
MPUMEHSATh XUMHUECKHE, (PU3MYECKHEe U MaTeMaTUYeCKHe 3HaKU U CHMBOJIBI, (hopMyIibl, aOOpeBUarypy,
HOMEHKJIATYpY, UCIIOJIb30BATh U NMPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH,

BIIJIETh HaBBIKAMHU DPACIIO3HABAHUSA U 3alIUTHl HHPOpPMAIUH, WH()OPMAIMOHHONW OE30MacCHOCTH
JTUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JAelCTBUSIMH:

1) obenue:

OCYIIECTBIISATh KOMMYHMKAIIMM BO BceX c(epax >KU3HH, aKTHMBHO Y4YaCTBOBAaTh B JHANIOTe WU
JMCKYCCUU MO CYHIECTBY 0OCYyKIaeMoil TeMbl (yMEHHE 3a/1laBaTh BOMPOCHI, BHICKA3bIBATh CYXKIACHUS
OTHOCHUTENILHO BBITIOJHEHUS TIpeaaraeMoil 3ajauu, yYuThIBaTb UHTEPECHl U COTIACOBAHHOCTH MO3UIIUN
JIPYTUX YYACTHUKOB JIMAJIOTa WU AUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHs, TMOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyallMii, YMETh CMSTr4aTh KOH(JIMKTBI U BECTH
MIePETOBOPHI;



BJIAJIETh PA3IMYHBIMH crioco0amMu OOIICHUS M B3aUMOJCHCTBHS, MOHHUMATh HAMEPEHHUS IPYTHX
JIO/IeH, TPOSIBIIATh YBAXKHUTEIBHOE OTHOIIEHHE K COOSCeTHUKY U B KOPPEKTHOH (hopme popmynnpoBaTh
CBOM BO3PaKEHUS;

Ppa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOIb30BAaHUEM S3bIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeILHOCTh:

[IOHUMAaTh U MCII0JIb30BaTh IIPEUMYIECTBA KOMAH/IHON U MHANBUAYaAIbHON pabOThl IpU pELICHUH
Ouosornyeckoil  mpoOsieMbl, O0OOCHOBBIBATH HEOOXOAMMOCTH IMPHUMEHEHHUS TPYNIOBBIX  (HOpM
B3aUMO/JICHCTBUS NPU pelIeHUH yueOHOM 3a1auu;

BBIOMpAaTh TEMAaTUKy ¥ METOJIbl COBMECTHBIX JEHCTBHI ¢ Yyd4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/10T0 4jeHa KOJUIEKTHBA;

[IPUHUMATD 1I€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBUS 10 €€
JOCTHKCHMIO: COCTaBJIATh IUIAH JCWCTBUM, pacHpelneisaTbh pOJM C y4ETOM MHEHUH YYacCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KaueCTBO CBOEro BKJIAJa M Ka)XJOro YYaCTHMKA KOMAaHJbl B OOLIMH pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

npeaiaraTb HOBBIE IIPOEKTHI, OLIEHWBAaTh HJAE€M C TO3UIUM HOBU3HBI, OPHUTHMHAIBHOCTH,
MPAaKTUYECKOW 3HAYNMOCTH;

OCYIIECTBIISATh IMO3UTHUBHOE CTPATETMUECKOE IOBEJICHUE B PAa3IMYHBIX CUTYalUAX, MPOSIBISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranu3amnms:

HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBISIBIEHUS MPOOJIEM M MX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBHIOMpATh Ha OCHOBE OHOJIOTMYECKMX 3HAHHWI I1eleBble M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSX W TOCTYNKax II0 OTHOIIEHMIO K KUBOM MpHpOJAE, CBOEMY 3J0POBbI0 U 3/I0POBBIO
OKpYKarOIINX;

CaMOCTOSITENILHO OCYILECTBIIATh MO3HABATENIbHYIO J€ATEIbHOCTD, BBISABIATH IPOOJIEMBI, CTABUTH U
(bopMyarpoBaTh COOCTBEHHBIE 3aJ]aul B 00Pa30BATEIbHON AESITEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH peIIeHUs NpoOieMbl ¢ y4ETOM MMEIOUIUXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOYKHOCTEH M MPEIOYTCHHI;,

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupATh paMKH y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IMPOKOH SPyIUIMH B Pa3HbIX O0JIACTAX 3HAHUH,
IIOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTeNIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJIeTh HaBBIKAMU IIO3HABATEIBbHOM peduIeKCUH KaK OCO3HAHMs COBEpLIaeMbIX JEHCTBUH U
MBICIIMTEIbHBIX IPOLECCOB, UX PEe3yJIbTaTOB U OCHOBAHWM, MCIOJIb30BaTh NMPUEMBbI pediaekcuu Juis
OLIEHKU CUTYalluH, BHIOOPA BEPHOT'O PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHHUS 110 UX CHHYKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE ceOsl M APYIHUX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIyMEHTHI JPYT'HX IIPHU aHAJIN3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP C MO3ULMH APYTOro YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOGHHS conepKaHMA ydeOHoro mpeamera «buonorus» Ha
yriyOn€éHHOM YpOBHE OpPHUEHTHpPOBAaHbI Ha obecreueHue MpOoQUIBHOTO 0O0ydeHHUs OO0yYaroluxcs
Oouosornu. OHM BKJIIOYAIOT: CIEU(HUUECKUe Al OMOJOrMM Hay4Hble 3HAHMSA, YMEHHUS U CIIOCOOBI



JNEUCTBUI 10 OCBOCHHIO, WHTEPIIPETAlMM U MPEOOPa3OBAHHUIO 3HAHWMA, BUIBI JACATEIHHOCTH II0
MOJTYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B PEATbHBIX KU3HEHHBIX
cutyanusx. [IpeameTHbie pe3ylbTaThl NPeCTaBIEHbI M0 F0/1aM U3yUYEHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUsS ydeOHoro mnpeamera «buonorus» B 10 Knacce NOIXKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MeECTe M pONM OHOJOTMH B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBaHHH E€CTECTBCHHO-HAYYHOW KapTHHBI MHpA, B TMO3HAHUHM 3aKOHOB TPUPOJBI W PEIICHUU
npoOJeM paloOHAIBHOTO TPHPOJIONONB30BAHMS, O BKJIAJEC POCCHICKMX U 3apyOekHBIX YYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOH OMOJOrMYECKHX 3HaHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJATaIOLINe
OMOJNIOTMYEeCKHEe TEPMUHBI W TOHATHS (KHW3HB, KJIETKa, OpraHm3M, MeETaboiIu3M, TOMEeoCTas,
CaMOpEeryJisilivsl, CaMOBOCIIPOM3BE/IEHUE, HACIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT U DPA3BUTHE),
ouonorndeckue teopuu (kimerounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacneAacTBeHHOCTH 1. Moprana), yuenuss (H. M. BaBwioBa — o menTpax mHoOrooOpasus u
MPOUCXOKACHUS KYJIbTYPHBIX pacTeHUi), 3aKOHBI (eIMHOOOpa3usi TMOTOMKOB II€PBOTO IOKOJICHHUS,
pacilerneHus,, YUCTOTHl TaMeT, He3aBUCUMOro HacienoBaHusi I'. MeHzens, roMOJIOrMYECKUX psIOB B
HacnencTBeHHo! n3MeHnunBocty H. M. BaBunosa), npuHIMIBl (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMU HAy4YHOTO IIO3HAHMS, WCIOJb3YEeMbIX B OHMOJOTHYECKUX
HCCTIE0OBAHUSX JKUBBIX 00BEKTOB (OMUCAaHUE, U3MEpPEHUE, HAOMIOACHUE, DKCIIEPUMEHT);

YMEHHE BBIJICTATh CYIIECTBEHHBIC TMPU3HAKUA: BHUPYCOB, KJIETOK MPOKAPHOT W DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPTAaHU3MOB, B TOM UHCIie OaKkTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX
U 4eJOBEKa, CTPOCHUS OPraHoB U CHCTEM OPraHoOB pAacTeHHi, >KMBOTHBIX, YEJIOBEKa, MPOIECCOB
KU3HEICITCIIBHOCTH, TPOTEKAIINX B OpPraHU3MaX PACTCHHM, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BemecTB (MeTa0oJIM3M), TPEBPAIICHUs] SHEPTHH, OpOKEHHS, aBTOTPO(PHOrO u
reTepoTpopHOro THUIOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MMTO3a, MeHo03a, I'aMeToreHesa,
AMOpHoreHe3a, NoCTAIMOPHOHAIBHOTO PAa3BUTHSL, PAa3MHOXKEHUS, HHIUBHUIYyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHS TE€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXJy OpraHOMJAMU KJIETKH U MX (PyHKUUAMHU, CTPOCHHEM
KJIETOK pa3HbIX TKaHed M MX (QYHKIUSIMH, MEKIy OpraHaMd M CHUCTEMaMH OpraHOB Y pacTeHUH,
KUBOTHBIX U YeJIOBeKa U X QYHKIUAMHU, MEXK]Iy CHCTEMaMU OpraHOB M UX (QYHKIUSAMU, MEX]Ty dTallaMu
oOMeHa BEIIEeCTB, JTalaMH KIETOYHOTO LHKIA U JKU3HEHHBIX LHUKJIOB OPraHu3MOB, J3Tanamu
AMOPHOHATILHOTO Pa3BUTHS, TCHOTUTIOM B (P€HOTHIIOM, (DEHOTUTIOM U (haKTOpaMu Cpebl OOMTaHUS;

YMEHHE BBISBIIATH OTIIMYUTENIbHBIC PU3HAKH KUBBIX CUCTEM, B TOM UHCJIE PACTCHHI, d)KUBOTHBIX U
YeloBeKa;

yMEHHE HCIONb30BaTh COOTBETCTBYIOLUE AaPTyMEHThI, OWOJIOTUYECKYI0 TEPMUHOJIOTHIO H
CUMBOJIMKY IS JOKAa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pemiatb OWOJIOTMYECKUE 3aJaud, BBISBISATh MNPUYUHHO-CICICTBEHHBIE CBS3U MEXKIY
UCCIIeTyeMbIMU OMOJOrMYECKUMH MPOLIECCAMU U SIBJICHUSIMHU, JIEJIaTh BHIBOJBI M IPOTHO3bI HA OCHOBAaHUU
MOJIy4E€HHBIX PE3yJIbTaTOB;

yMEHHE BBIMOJIHATH Ja00paTOpHbIe U MpakTHYeCKUe paboThl, COONIONATh MpaBuja Mpu padorte
y4eOHBIM U JJa00paTOPHBIM 000PYIOBAHUEM;

yYMEHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIUPYS
1[eJTb UCCIIEI0OBAHUS, aHATU3UPOBATH MOJIyYeHHBIE PE3yIbTaThl U A€TaTh BHIBOJIBI;

yMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEI0BATENbCKOM paboTe Mo OMOJIOTHH, SKOJIOTHH U MEAUIIMHE,
MPOBOAMMON Ha 0a3e MIKONBHBIX HAyYHBIX OOMIECTB, U NYOJIHMYHO TMPEACTABIATH MOTyUYEHHBIC
pe3yNbTaThl HA YUEHUYECKUX KOH(DEPEeHIIHSIX;

yMEHHE OIEHUBATh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHHM B 001acTh OWONIOTHU U
MEJUINHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBIEHHOE H3MEHEHHWE TEeHOMa W
CO3/JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oynmymield mpodecCHOHaIbHONW AeATEeIbHOCTH B
o0macTi OHOJOTUHU, METUIMHBI, OMOTEXHOJOTMH, BETEPUHAPUM, CEIHCKOTO XO3SHUCTBA, MHUIIEBOM
MIPOMBIIIIJIEHHOCTH, YIUIyONIsATh IO3HABATEIbHBIA HWHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBINH BBIOOP
COOTBETCTBYIOMIEH NMpodeccun u NpoIoJHKeHNnEe OMOIOrHUecKOoro 00pa3oBaHus B OpraHU3alUiX CPEIHEro
poheCCHOHATIBLHOTO U BBICIIEr0 00pa30BaHMAL.



[IpenmetHbie pe3yibTaThl OCBOCHUs y4yeOHoro mpeamera «buonorust» B 11 Knacce JOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTe M pONM OHOJOTMH B CHCTEME ECTECTBEHHBIX HAyK, B
(opMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B NMO3HAHUU 3aKOHOB IPUPOJABI U
PELIEHUH SKOJIOTMUECKUX IMPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIIEHMH BOIPOCOB PALMOHAIBHOIO
MIPUPOJIOTIONB30BAHUA, U B (POPMUPOBAHUN LIEHHOCTHOTO OTHOIICHUS K IIPUPOJIE, OOLIECTBY, YEIOBEKY, O
BKJIAJIC POCCHIMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHHY;

YMEHHE BJAJETh CHCTEMOH OHMOJOrMYEeCKUX 3HaHWMM, KOTOpas BKIIOYACT ONPEICNICHUs MU
[IOHMMAaHHE CYIIHOCTH OCHOBOIOJArarluX OMOJOTMYECKMX TEPMHUHOB M MOHATUHN (BUA, SKOCHUCTEMA,
ouocdepa), Ouomormueckue Teopur (dBoroIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAs TEOPHUS
sBostonnn), yuenus (A. H. CeBeproBa — o nyTsax U HampaieHUsX 3Bosmonuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbI (TeHeTHUEeCcKOro paBHoBecus JIx. Xapau u B. BaiinOepra, 3apo/IpIieBOro cxocTaa
K. M. bopa), npaBuna (mMuammyma HO. JluOmxa, SKOJOTHYECKOW NHPaMUIBl SHEPTHH), THIIOTE3BI
(runotesza «mupa PHK» V. I'unbepra);

yYMEHHUE BJa/IeTh OCHOBHBIMU METOJaMU HAYYHOIO TO3HAHUS, UCIOJIB3YEMBIMU B OHOJIOTMUYECKUX
HCCIIEIOBaHMIX >KUBBIX OOBEKTOB M 3KOCHUCTEM (ONMHCaHUE, W3MEpeHHe, HaOII0AECHHUE, SKCIIEPUMEHT),
Croco0aMH BBISIBJICHUS U OLIEHKU aHTPOIIOT€HHBIX U3MEHEHHH B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NMPHU3HAKU: BUAOB, OMOTE€OLEHO30B, 3KOCHUCTEM U OHOCchepsl,
CTaOMJIM3UPYIOLIETro, JABIXKYILIETO W Pa3pbIBAIOLIEIO €CTECTBEHHOIO O0TOOpa, aIoNaTpU4ecKoro u
CUMIATPUYECKOT0 BHUI000pa30BaHUs, BJIMSHUS ABWXKYIIUX CHUJI ABOJIIOLMHN Ha TeHO(OH[ MOMYJISIHH,
MPUCIIOCOOIEHHOCTH OPTraHM3MOB K cpele OOWTaHUS, YepelOBaHUS HAlpaBiICHUI SBOMIOLNH,
KpyroBOpPOTa BEIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBAaThb B3aUMOCBSI3M MEXKJy TMpOIEcCCaMU 3BOJIIOLMH, IBIKYLIIMMH CHUJIAMU
aHTPONOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCHCTEM U IPUCIIOCOOIEHUSIMH K HUM OpraHU3MOB;

YMEHHE BBISBISATh OTJIMYUTENbHBIE TPU3HAKHU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUOB K Cpelie
oOuTaHus, aOMOTUYECKHMX WU OUOTHUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBA3€H OpPraHU3MOB B
COO0O0IIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHUI B 3KOCUCTEMaX CBOEI MECTHOCTH;

yMEHHE UCIOIb30BaTh COOTBETCTBYIOLME apTYMEHTbI, OWOJIOTUYECKYI0 TEPMUHOJIOTUIO H
CUMBOJIMKY Ui JIOKa3aTelIbCTBAa POJCTBA OPTaHM3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIII, B3aUMOCBS3U
OpraHM3MOB U Cpelbl OOWTaHMs, €AMHCTBA YEJOBEYECKHX pac, HEOOXOIMMOCTH COXPaHEHUS
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS PUPOJIbI U YEIIOBEUECTBA;

yMEHHE pemiatb OWOJIOTMYECKUE 3aJaud, BBISBISATh MNPUYUHHO-CIECICTBEHHBIE CBS3U MEXKIY
UCCIIeTyeMbIMU OMOJIOTHYECKUMH MPOLIECCaMU U SIBJICHUSIMHU, JIEJIaTh BBIBOJbI U IPOTHO3bI HA OCHOBaHHUHU
MOJIyYE€HHBIX PE3yJIbTaTOB;

yMEHHE BBIMOJIHATH J1a00paTOpHbIE U MpaKTHUeCcKue paboThl, COONIONATh MpaBuja Mpu padorte C
y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yYMEHHE BBIIBUTaTh THUIOTE3bI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU CpPEACTBaMH, (HOpMYIUpPYs
1[eJIb UCCIIEI0BAHUS, aHATM3UPOBATD MOJIyY€HHBIE PE3YJIbTaThl U JAETaTh BHIBOJIBL;

yMEHHE y4acTBOBaTh B y4eOHO-HCCIIEI0BATENbCKOM paboTe Mo OMOJIOTHH, SKOJIOTHH U MEAUIINHE,
MpOBOAMMON Ha 0a3e IIKOJNBHBIX HAy4HbIX OOIIECTB, U NYOJIMYHO TMPEACTABIATH MOTyYEHHbBIC
pE3yNbTaThl HA YYEHUYECKUX KOH(DEPEHIIHSIX;

yYMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUU SKU3HH, YeJIOBEeKa U YeIOBEYECKHUX pac,
0 MPUYMHAX, TOCJIEICTBUSAX U CIIOCO0aX Mpe0TBpAIIeHHs INI00aNbHBIX U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oynaymield mNpohecCHOHANBHON HesSTeNbHOCTH B
obylacT OWOJIOTHH, SKOJIOTUH, MPUPOAONOIb30BAHUS, MEIUIMHBI, OHOTEXHOJOTHH, ICUXOJIOTHH,
BETEpUHAPUH, CETBCKOI'0 X03sMCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIIyOJIsATh T03HaBaTEIbHbII HHTEpEC,
HaNpaBJCHHbIA Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuy U NpoIoJbKeHNnEe OHMOI0rnYecKOro
00pazoBaHMs B OpPraHU3aLUAX CPEJHETO MPO(PECCHOHATBLHOIO U BBICILIEr0 00pa30BaHusl.



3. TEMATUYECKOE INIAHUPOBAHUE

10 KJIACC
KoJsinyecTBO yacoB dopma
DJIeKTPOHHbIE
peajin3anuu
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabubie | IlpakTuueckue BOCIIMTATEJIbLHOI0
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI NMOTeHIHAJIA
pecypchbl
TeMbI
1 buonorus kak Hayka 1
Hcnons3oBanue
2 JKuBble cucTeMbl U UX U3YUYECHHE 2 BOCIIHTATEIbHEIX
3 buonorus kineTku 2 BO3MOKHOCTEH
4 XUMHUYECKasi OpraHu3aIys KJICTKA 10 1 1 COACPKaHUS TEMbI
5 Crpoenue U QyHKIUH KIETKH 8 1 1 depes moaoop
COOTBETCTBYIOIIHNX
OOMeH BelecTB U MpeBpaIicHue
6 9 1 1 3a]1a4 JUTsl pEIICHHS
SHEPrUU B KIETKE
q C UCTOJIb30BaHUEM
7 acIe/ICTBCHHAS uHpopmManus u 9 S0P:
peayinzanus e€ B KJIETKe BRITIOUYCHHE B YPOK
8 Kvi3HEeHHBI UK KIETKU 6 1 1 BApHAHTHI [I0a4N
9 CrtpoeHnue u (yHKIIMH OPTaHU3MOB 17 1 Marepuaia B
10 PazmHoXeHue u pa3Butue 8 1 UIpOBOii popme
OpPraHu3MOB I IOAACPIKAHU A
I'enetuka — Hayka o MgTHBaHHH
11 HACJIEICTBEHHOCTU U U3MEHUYUBOCTHA 2 1 O0Y9aIOIIMXCs K
OpraHU3MOB Oy HCHHIO
3HAHUS;
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1 ’
IIpumeHeHne Ha
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 ypoxke
14 I'enernka yesnoBeka 3 MHTEPAKTUBHBIX
15 Cenekuus OpraHu3MoOB 4 1 ¢dopm paboTsI ¢
16 BHOTEXHOIOTHS M CHHTETHUYECKAs 4 1 00y HaKOIMMHUCH:
R —— HMHTEJUIEKTyalIbHBIX
ur
17 PesepBHOE Bpems 1 P,




CTUMYJIUPYIOLIHAX
MMO3HABATEJILHYIO
MOTHUBAIINIO
00yyJaronmxcs;
IIpumeHeHue B
nporecce
IPyIIIOBON
paboThI WK
paboThl B apax,
JUTST BEIPAOOTKHU
HaBBIKOB
KOMaHIIHOH
paboTHI U
00y4eHHIO
B3aHMOJEUCTBHUA C
JpYTUMH
00yJaroIMMucCs.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KUIACC

KounyecTBo yacoB dopma
DJIeKTPOHHbIE
peaju3anuu
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne ii/m Konrpoabubie | IlpakTuuyeckue BOCIIMTATEJIbLHOI0
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI NOTeHIHAJIA
pecypcsbl
TeMBI
3apok/IeHUE U pa3BUTHE Hcnons3oBanue
1 SBOJIIOLIMOHHBIX MPEJICTABICHUN B 4 BOCITUTATEIbHBIX
Oonosoruun BO3MOXKHOCTEH
MukpoasBosronus u e€ pe3ynbTaThl 14 2 COZCpAKAHHA TEMBI
. yepes3 moaodop
MakposBostronus u e€ pe3yIbTaThl 6 1
COOTBETCTBYIOIINX
4 HpOI/ICXO)KI[eHI/Ie " Pa3BUTHUC )KU3HU 15 2 3a71a4 JUISl PEIICHUS
Ha 3emiie C UCITOJIb30BAaHNEM
5 [IpoucxoxaeHue yeaoBeka — 10 1 1 20P;
AHTPOIIOI€HE3 Bxnirouenue B ypok
DKOJIOTHSI — HayKa O BapHaHTBhI II0Aa"TH
6 B3aMMOOTHOILIEHUSX OPTAHU3MOB U 3 1 Marepuaa B
HAJIOPraHU3MEHHBIX CUCTEM C HIpOBOii popme
OKpY>Karolleu cpeaon AT TIOAACPIKaHNA
MOTHUBALINH
Opranusmsl U cpea 0OOuTaHUS 2
oOyJaromuxcst K
DKOJIOTHS BUJOB U MOMYJISAIUN TOJTYYCHHIO
9 DKOJIOTHUsl COOOIIECTB. 12 1 1 3HaHUS;
OKOJIOTrM4EeCKHE CHUCTEMBI [Ipumenenue Ha
10 Brocdepa — riobansHas sKocucTEMa ypoxe
11 q MHTEPAKTUBHBIX
€JI0BEK U OKpYXKarollas cpesa (bopm paGoTEI ¢
00y4aronuMuUCs:
12 PesepBroe BpeMs: 3 MHTEJUIEKTYaJIbHBIX
urp,
CTUMYJIHUPYIOLIUX




MMO3HABATEJIbHYIO
MOTHUBALINIO
00yyJaronmxcs;
IIpumeHeHue B
rpoiiecce
IPyIIIOBOX
paboThI WK
paboThl B apax,
JUTST BEIPAOOTKHU
HaBBIKOB
KOMaHIIHOH
paboTHI 1
00y4YeHHIO
B3aMOJEUCTBHUA C
JIpYTUMH
00yJaronmuMucs.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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